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PREFACE. 


On  arriving  at  the  conclusion  of  their  labours,  the  Authors  feel  that  some 
apology  is,  in  the  first  place,  due  to  the  Subscribers,  for  the  extent  to  which 
the  number  of  these  pages  bas  been  increased  beyond  the  original  estimate. 
They  have,  however,  the  pleasure  of  stating  that  no  complaints  have  been 
addressed  to  them  on  this  head,  but,  on  the  contrary,  strong  injunctions,  when 
the  work  was  somewhat  advanced,  to  allow  no  considerations  of  arbitrary  limits 
to  prevent  equal  justice  being  done  to  the  subjects  falling  under  the  later 
letters  of  the  alphabet.  They  feel  therefore  that  due  allowance  has  been 
made  for  the  difficulty  of  calculating  beforehand  the  extent  of  a work  like  the 
present,  and  that  the  circumstance  which  has  chiefly  led  to  the  enlargement  of 
the  volume,  namely,  the  revision  of  the  articles  at  the  latest  moment  before 
committing  them  to  press,  has  been  duly  taken  into  account. 

Secondly,  a few  observations  may  be  offered  on  the  character,  objects,  and 
uses  of  the  work.  It  was  stated  in  the  Prospectus,  that  the  'Micrographic 
Dictionary’  was  offered  as  an  index  to  our  knowledge  of  the  structure  and 
properties  of  bodies  revealed  by  the  Mici’oscope.  The  Anthors  venture  to 
hope  that  their  work  may  possess  many  useful  qualities  beyond  those  strictly 
implied  in  the  above  definition. 

Pew  or  none  of  the  works  hitherto  published  have  dwelt  upon  the 
manner  in  which  observers  might  judge  of  the  structure  of  objects  from  the 
appearances  presented  under  the  microscope.  There  are  works  treating  of  the 
construction  of  the  mechanical  and  optical  parts  of  the  instrument,  and  the 
manner  of  using  them ; of  the  methods  of  pi’eparing  objects  for  examination ; 
and  to  these  are  usually  appended  lists  of  objects  presenting  interesting 
appearances.  But  there  exists  no  work  which  will  direct  the  Student  how  to 
vary  the  methods  of  preparation  of  the  objects  examined,  so  as  to  elicit  their 
true  structure. 


VI 


PREFACE. 


An  Introduction  has  been  prefixed  to  the  ' Dictionary/  affording  instruc- 
tions for  the  selection  of  a Microscope  and  the  accessory  apparatus^  explaining 
the  manner  of  using  these,  and  particularly  the  precautions  requisite  with  the 
less  perfect,  but  more  economical  foreign  glasses ; and  lastly,  entering  minutely 
into  what  may  be  called  microscopical  manipulation  and  the  special  education 
of  the  eye. 

Many  valuable  contributions  to  our  knowledge  of  the  structure  or 
functions  of  microscopic  organisms  are  probably  lost,  through  the  inability  of 
microscopic  observers  to  ascertain  readily  the  name  and  position  in  Nature  of 
objects  which  fall  under  their  notice.  It  is  hoped  that  the  very  numerous 
illustrations  to  this  work  will  form  a valuable  guide  in  such  cases,  and  render 
the  descriptions  of  microscopic  animals  and  plants,  of  minute  structures, 
tissues,  &c.,  which  form  the  main  body  of  the  volume,  a real  Dictionary  of 
objects.  At  the  same  time  it  is  not  unreasonable  to  expect  that  much  advan- 
tage may  be  derived  from  the  attention  that  has  been  paid  to  directing 
observers  to  subjects  and  disputed  points  on  which  new  information  is 
desirable. 

To  the  lovers  of  Comparative  Anatomy,  Physiology,  or  of  the  Natural 
History  of  the  microscopic  members  of  the  Animal  and  Vegetable  Kingdoms, 
the  Authors  have  endeavoured  to  furnish,  without  departing  from  the  principal 
purpose  of  the  work,  something  more  than  a mere  descriptive  catalogue  of 
objects,  and  the  means  of  examining  them.  Numerous  articles  on  various 
subjects  have  been  written  with  a view  to  enable  readei’s,  by  the  help  of  the 
system  adopted,  and  references  printed  in  small  capitals,  to  acquire  a general 
knowledge  of  particular  departments  of  science.  Thus,  taking  a departure 
from  the  article  Animal  Kingdom  or  Vegetable  Kingdom,  the  reader  may 
proceed  to  the  Classes  and  Orders  there  enumerated ; under  the  latter  will  be 
found  a general  description  of  these  (where  the  microscope  is  much  required  in 
their  investigation),  followed  by  a reference  to  the  Genera,  under  which  is 
given  more  or  less  extensive  information  on  the  Species,  accoi’ding  to  the  state 
of  knowledge,  or  as  the  subject  has  seemed  to  require.  Proceeding  from  the 
article  Tissues,  in  like  manner,  the  details  may  be  gradually  collected  by 
tracing  them  through  the  subdivisions  by  means  of  the  references.  IMany 
other  general  articles  are  given,  with  such  headings  as  the  names  of  well- 
known  organs  or  substances,  of  vital  or  other  pluenomena,  &c.,  under  which 
could  be  conveniently  collected  references  to  a variety  of  miscellaneous  infor- 
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matiou  scattered  through  the  alphabetical  arrangement.  Those  who  use  the 
volume  in  this  way  will  probably  derive  the  greatest  amount  of  advantage 
from  it ; they  will,  it  is  true,  most  clearly  perceive  the  deficiencies  inevitable 
in  a great  measure  to  a work  having  such  an  extensive  field,  and  at  the  same 
time  so  limited  a compass. 

The  results  of  a large  amount  of  independent  observation  have  been  con- 
signed to  these  pages ; and,  as  the  bibliographical  references  show,  recourse 
has  been  had,  as  fai-  as  possible,  to  original  sources  for  trustworthy  and  reliable 
information  published  at  home  and  abroad.  In  connexion  with  this,  some 
account  may  be  given  of  the  Illustrations.  In  the  Plates,  a large  number  of 
the  figures  are  original,  drawn  from  the  objects  either  by  the  authors  or  by 
Mr.  Tuffen  West ; in  many  cases,  however,  figures  of  speeies  have  been  design- 
edly taken  from  original  plates,  especially  when  the  verbal  characters  were 
doubtful.  The  Authors  feel  bound  to  express  their  thanks  to  Mr.  West  for  the 
manner  in  which  he  has  applied  his  well-known  skill  and  accuracy  to  those 
engravings  which  were  entrusted  to  him : many  of  them,  indeed,  appear  at 
first  sight  somewhat  crowded  and  on  a small  scale ; but  they  will  be  found  in 
most  cases  to  display  very  clearly  the  parts  of  objects  on  which  systematic  or 
structural  characters  depend,  the  chief  design  of  all  the  illustrations  of  this 
work.  With  regard  to  the  engravings  in  the  text,  a portion  have  been  selected, 
after  comparison  with  the  objeets  themselves,  from  the  excellent  illustrations  of 
the  Mih'oskopische  Anatomie  of  Kolliker.  Most  of  the  woodcuts  of  plants  are 
careful  reproductions  of  drawings  contained  in  original  works  and  memoirs  by 
Kiitzing,  Corda,  Tulasne,  Bischoff,  Bruch  and  Schimper,  and  others,  prepai’ed 
for  PayePs  Botanique  Cryptogamique,  to  whieh,  as  to  almost  every  illustration 
in  this  volume,  the  magnifying  power  used  has  been  added.  Had  not  these 
beautiful  woodcuts  been  aecessible  to  the  publisher,  it  would  have  been  impos- 
sible to  have  provided  this  work  so  richly  with  illustrations. 

The  Authors  have  much  pleasure  in  acknowledging  their  obligations  to 
the  Rev.  M.  J.  Berkeley,  Messrs.  Westwood,  W.  S.  Dallas,  Sollitt,  and  Tuffen 
West,  for  the  loan  of  authentic  specimens,  or  for  information  kindly  afforded 
on  various  subjects,  and  to  Dr.  William  Prancis,  for  constant  advice  and  assist- 
ance during  the  printing  of  the  work. 

JOHN  WILLIAM  GRIFFITH. 
ARTHUR  HENFREY. 

London,  December  18b5. 


PRErACE  TO  THE  SECOND  EDITION. 


I REGRET  that  the  task  of  writing  the  Preface  to  this  Second  Edition  of  the 
''  Micrographic  Dictionary  ” falls  upon  me  alone,  the  hand  of  Death  having 
just  been  laid  upon  my  distinguished  and  most  amiable  friend  and  coadjutor.  It 
will,  however,  be  satisfactory  to  the  reader  to  know  that  the  whole  had  passed 
under  the  hands  of  the  late  lamented  Professor  Henfrey,  and  that  he  had 
taken  his  share  in  correcting  for  the  press  all  but  the  last  three  sheets. 

The  work  has  been  revised  throughout,  and  has  received  considerable  altera- 
tions and  additions.  The  progress  of  Structural  and  Physiological  Botany  was 
always  assiduously  watched  by  Professor  Henfrey;  and  the  articles  on  Botanical 
subjects  have  been  greatly  enriched  by  the  additions  which  his  extensive  and 
accurate  knowledge  suggested  to  him.  Great  improvements  have  also  been 
introduced  into  many  of  the  articles  relating  to  the  Animal  Kingdom,  especially 
in  the  classes  Insecta,  Tunicata,  Polyzoa,  and  Foraminifera,  some  members  of 
which  have  lately  attracted  much  attention.  The  new  figm’es  added  are  also 
numerous. 

The  critical  reader  will,  it  is  hoped,  consider  that  the  great  range  of 
subjects  embraced,  renders  it  impossible  to  do  justice  to  all  of  them ; and  in 
many  cases  we  have  been  compelled  to  limit  our  notices  to  little  more  than 
the  characters  by  which  the  objects  are  distinguishable  in  their  respective 
classes,  &c.  This  has  always  been  a great  point  in  the  composition  of  the 
work — to  enable  the  microscopic  observer  to  discover  what  any  object  is  which 
may  be  presented  to  him,  and  by  the  aid  of  the  Bibliography  to  refer  to  more 
extended  treatises  for  further  details. 

Our  thanks  are  again  due  to  those  who  have  kindly  lent  us  aid,  especially 
to  Mr.  Dallas  for  the  articles  Aphidse,  Chalcididse,  and  Cynipidse;  and  also 
to  those  who  supported  us  by  their  friendly  notices  of  our  former  labours. 

J.  W.  G. 


December  6,  1859. 
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Aberration.— The  de-dation  of  the 
rays  of  light  from  the  ti’ue  focus  of  a lens  or 
mirror,  in  consequence  of  which  they  do  not 
imite  at  a single  point,  and  form  an  indi- 
stinct or  coloured  image  of  an  object.  Itaiises 
from  two  causes : the  form  of  the  lens  or 
mirror,  when  it  is  called  spherical  aherra- 
tion ; and  the  different  refrangibility  of  the 
rays  of  light,  when  it  is  called  chromatic 
aberration.  See  Optics. 

ABROTIIALLUS,  Notaris  and  Tulasne. 
— A genus  of  Coccocaipese  (Gymnocarpous 
Lichens),  remarkable  for  their  parasitic 
habit  and  the  absence  of  a thallus,  so  that 
they  are  generally  destitute  of  the  only 
characters  by  which  the  Lichens,  as  a class, 
can  be  distinguished  from  the  Fungi,  namely, 
the  presence  of  gonidia  containing  chloro- 
phyll ; but,  according  to  Dr.  Lindsay,  a sore- 
diiferous  degeneration  of  the  apothecia 
sometimes  occurs,  when  green  cell-contents 
are  produced.  The  genus  exhibits  three 
forms  of  reproductive  organs,  namely,  asci 
with  ^ores,  contained  in  apothecia,  sperma- 
tia  produced  in  spermogonia  like  those  of 
other  Lichens,  and  besides  these,  pycnidia 
containing  stylospores,  resembling  those  of 
Coniomycetous  Fimgi.  Tidasne  describes 
numerous  species,  which  Dr.  Lindsay  re- 
duces to  two,  viz. 

1.  A.  Smithii  (including  A.  Smithii,  Wel- 
xoitzschii  and  microspermus  of  Tulasne).  Oc- 
curring upon  fui-fiwaceous  thaUi  of  various 
species  of  Parmelia,  and  on  Sticta  fuUginosa 
in  the  form  of  scattered,  or  rarely  confluent, 
prominent,  pulvmiform  black  spots  (apothe- 
cia), ultimately  falling  out  and  leaving  little 
pits.  Spermogonia  not  found,  pycnidia 
abundant,  forming  minute  black  spots. 

2.  A.  oxysporus.  Occurring  on  furfuraceous 
states  of  Parmelia  saxatilis,  mostly  associated 
with  A.  Smithii,  on  P.  conspersa,  and  Cetraria 
gUtuca,  in  the  fonn  of  Jlattened  or  discoid 


brownish-black  spots,  generally  crowded. 
Spermogonia  rare,  pycnidia  not  foimd. 

Bibliogbaphy.  Lindsay,  Quarterly  Jour- 
nal of  Micr.  Science,  v.  p.  27 ; Tulasne,  Ann. 
des  ^c.  Nat.  3 ser.  Botan.  xvii.  p.  112  (1862)  ; 
De  Notaris,  Mem.  R.  Acad.  Sc.  Twin,  ser.  2. 
X.  p.  351  (1849). 

ACALEPH^. — ^A  class  in  the  Animal 
Kingdom,  commonly  Imown  as  Sea-nettles, 
on  account  of  their  producing  a sensation  of 
urtication  when  touched,  or  J ellj^-flshes,  or 
Sea-bluhhers,  from  their  gelatmous  con- 
sistence. 

They  are  transparent,  floating  and  free, 
discoid  or  spheroid,  often  shaped  like  a 
mushroom ; and  vary  in  size  from  an  almost 
invisible  speck  to  a yai’d  in  diameter.  Their 
organs  are  arranged  in  a radiate  manner 
around  a longitudinal  axis,  occupied  by  the 
peduncle  (or  stalk).  The  disposition  of  the 
parts  is  generally  quaternary. 

The  body  is  usually  composed  of  a ti’ans- 
arent  gelatinous  substance,  closely  resem- 
ling  the  vitreous  humour  of  the  eye  in  the 
Vertehrata. 

The  cutaneous  surface  of  the  body  is  co- 
vered with  a very  delicate  epidermis  (PI.  40. 
fig.  2).  Cilia  exist  on  various  parts  of  the 
body,  especially  the  arms,  tentacles,  cirrhi. 
See. ; upon  which  also  peculiar  stinging  organs 
and  organs  of  adhesion  occur.  In  those  spe- 
cies which  are  notorious  for  their  stinging 
powers,  these  stinging  organs  are  also  situ- 
ated in  aggregations  beneath  the  epideimis 
of  the  body.  The  stinging  organs  usually 
form  oval  capsules,  in  which  a spirally  coiled 
filament  is  enclosed  (PI.  40.  fig.  3 a,  b)-, 
this  flies  out  on  the  slightest  touch,  -with  the 
capsule  to  which  it  is  attached,  from  the 
iiTitated  part  of  the  skin  (PI.  40.  fig.  3 c,  d). 
In  some  Acaleplue,  these  stinging  organs  are 
replaced  by  oval  capsules  from  which  a rigid 
bristle  projects  (PI.  40.  fig.  4).  These  do 
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not  produce  ui-tication,  but  enable  tbe  ani- 
mal to  adhere  to  other  bodies.  It  would  be 
of  great  interest  to  detennine  whether  these 
stinging  organs  give  indications  of  the  pre- 
sence of  formic  acid,  as  they  much  resemble 
in  appearance  similar  organs  occurring  in 
Hydra,  in  which  we  have  met  with  such  in- 
dications. Near  the  surface  of  the  body  and 
between  the  cells  composing  its  substance, 
pigment-cells  frequently  occur,  some  of 
which  are  isolated,  others  aggregated  into 
OTOups.  The  paler  and  more  delicate  co- 
lours are  said  to  arise  in  some  instances 
from  pigment  unifonnly  dissolved  in  the 
substance  of  the  body ; it  is  most  probable, 
however,  that  they  arise  from  iridescence. 

A distinct  muscular  system  is  present,  in 
the  form  of  long,  thin,  reticular  muscular 
fibres  and  bundles,  almost  everywhere  per- 
vading the  contractile  substance  of  the  body. 
These  muscles  appear  to  be  transversely 
stiaated. 

The  floating  and  locomotion  of  these  ani- 
mals is  often  aided  by  larger  or  smaller  ca- 
vities filled  with  air. 

The  nervous  system  consists  of  a ring  with 
eight  ganglia  surrounding  the  oesophagus, 
with  delicate  filaments  issuing  from  them, 
and  a single  ganglion  at  the  opposite  end  of 
the  body ; and  in  the  Medusse  there  are 
ganglia  at  the  bases  of  the  tentacles. 

The  organs  of  sense  consist  of  tubercular 
or  spathulate  liodies  situated  near  the  mai’- 
gin  of  the  body,  and  connected  vrith  ad- 
joining ganglia.  These  were  regarded  as 
organs  of  idsion ; and  consist  essentially  of 
a membranous  capsule  containing  a clear 
liquid  with  crj'stals  of  cai’bonate  of  lime,  and 
sometimes  a red  pigment  (PI.  40.  fig.  6 g). 
But  as  many  of  them  contain  no  pigment, 
they  have  been  considered  as  of  auditory 
function,  and  the  crystalline  bodies  as 
otolithes. 

Tbe  digestive  cavity,  which  is  situated  in 
the  middle  of  the  body,  is  lined  with  cili- 
ated epithelium  and  fru'nished  with  distinct 
walls,  which  are  dii’ectly  continuous  with 
the  general  parenchjuiia  of  the  body,  so  that 
there  is  no  abdominal  cavity.  The  mouth 
is  either  single  and  central,  or  multiple.  In 
the  former  case,  it  is  situated  at  the  end  of 
the  peduncle,  in  the  middle  of  the  under 
side,  and  leads  into  a stomach,  which  is  fre- 
qtiently  furnished  vrith  caecal  appendages. 
When  several  oral  apertm’es  are  present, 
either  several  oesophageal  canals  conduct  the 
nutriment  through  the  aims,  in  which  the 
oral  apertures  are  placed,  to  a central  sto- 


mach, or  each  separate  mouth  is  connected 
with  a distinct  tubular  stomach.  A distinct 
hepatic  organ  has  not  yet  been  found. 

Vascular  system.  A number  of  vessels  or 
vessel-like  canals  run  from  the  stomach 
throughout  the  body,  communicating  finally 
with  a circular’  vessel  traversing  its  circum- 
ference (PI.  40.  fig.  5 d).  These  are  also 
lined  with  cilia,  and  contain  both  the  food 
and  water.  But  there  is  no  regular  cir- 
culation. 

A blood-vessel  system  has  been  described, 
consisting  of  a set  of  closed  vessel's  with 
very  delicate  walls,  accompanying  and  en- 
closing the  former  vessels,  and  containing  a 
coloured  liquid  with  coloured  globules,  re- 
presenting the  blood.  But  its  existence  is 
doubtfrd. 

The  Acalephse  are  propagated  by  the  for- 
mation of  ova,  and  according  to  the  plan  of 
alternation  of  generation.  They  are  either 
hermaphrodite  or  unisexual. 

The  reproductive  organs  of  the  two  sexes 
frequently  so  closely  resemble  each  other  in 
coloiu’,  external  form  and  arrangement,  that 
they  might  easily  be  mistaken  for  each 
other,  without  examination  of  their  con- 
tents. They  form  either  utricular  or  strap- 
shaped stripes,  placed  at  various  parts  of  the 
body.  In  the  former  case,  the  speimatic 
fluid  and  the  ova  are  evacuated  through 
distinct  excretory  ducts;  in  the  latter,  the 
speimatozoa  and  ova  escaping  from  the 
strap-shaped  testis  or  ovary,  pass  directly 
outwards,  or  into  capacious  cavities  opening 
externally  by  wide  orifices.  The  ova  are 
round,  and  surroimded  by  a single  veiy  de- 
licate capsule,  and  the  germinal  vesicle  with 
its  simple  germinal  spot  is  visible  through 
the  whitish,  violet  or  yellow  yolks.  The 
spermatozoa  move  rapidly  in,  and  are  un- 
affected by  water ; they  are  sometimes  li- 
near, at  others  one  end  is  roimded,  the 
other  prolonged  into  a capillary  appendage 
(PI.  40.  fig.  5*). 

The  developmental  metamorphosis  of  the 
Acalephse  {3Iednsce)  is  very  remarkable. 
When  the  ordinary  process  of  segmentation 
of  the  entire  yolli  is  completed,  the  ova  be- 
come converted  into  ovate  infusoria-hke 
embryos  (PI.  40.  fig.  6),  which  revolve  upon 
their  longitudinal  axis  by  means  of  ciliated 
^idermis,  and  swim  about  like  species  of 
Leueophrys  or  Bursaria.  After  a time,  they 
become  fixed  at  the  anterior  extremity  to 
some  body ; arms  then  shoot  out  from  the 
unattached  extremity,  between  which  the 
mouth  of  the  poljq)e-like  animal  is  deve- 
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loped  (PI.  40.  figa.  7 & 8).  At  this  stage  of 
development  the  larvae  multiply  by  the 
formation  of  gemmae  (PI.  40.  fig.  9 a),  and 
offsets  or  stolons  (PI.  40.  fig.  9 ; and  ulti- 

mately undergo  transverse  division,  which 
takes  place  as  follows : — the  larvae  grow  in 
length,  and  the  body  becomes  consti-icted 
into  several  segments,  from  each  of  which 
eight  bipartite  processes  shoot  out  in  a 
whorl  (PI.  40.  fig.  10).  The  segments  of  the 
body  then  sepai-ate  from  each  other  seria- 
tim, from  before  backwards,  swim  about 
with  eight  raj^s,  and  at  last  become  gra- 
dually developed  into  perfect  Medusae. 
Many  of  the  Medusae  are  phosphorescent, 
and  render  the  sea  luminous. 

Bibl.  Eschscholtz,  System  der  Acalephen, 
Berlin,  1829 ; Will,  Horce  TergestincB,  ^c., 
1844 ; Ehrenherg,  Abhandl.  der  Berl. 
Akad.  1836;  Art.  Acalephce,  Todd’s  Cycl. 
Anat.  and  Phys.  (R.  Jones) ; Art.  Ovum, 
id.  (A.  Thomson) ; Siehold,  Leh'.  d.  Vergl. 
Anat. ; Owen,  Lectures  on  Comparative  Ana- 
tomy ; Huxley,  Phil.  Trans.  1849 ; Leuckart, 
Siehold  and  KoUiker’s  Zeitschrijt  fur  Wiss. 
Zool.  Bd.  3,  1851 ; Lesson,  Suites  d Bujfon 
{Zoophytes  AeaUphes) ; Wagner,  leones  Zoo- 
tomiccB. 

ACANTHACE.^E. — The  seeds  of  many 
genera  of  this  family  are  clothed  with  hairs 
composed  of  hygroscopic  cells,  containing 
imrollable  spirM  fibres  or  detached  lings. 
Among  these  are,  Acanthodium  spicatum,  De- 
lile,  Blephaids,  and  Ruellia  formosa.  Other 
species  and  genera  have  the  hygroscopic  cells 
destitute  of  mtemal  fibre,  as  Ruellia  littoralis, 
Phaylopsis  glutinosa,  Barleria  noctifora,  Le- 
pidagathis,  &c.  Fiuiher  particulars  respect- 
ing the  hygroscopic  cells  will  be  foimd  under 
CELL-jrEMBBANi:  and  Spiral  structures. 
See  also  Acanthodium  and  Ruellia,  and 
for  a similar  phaenomenon  in  other  families, 
COLLOMIA,  COB..EA,  SaLVIA. 

Bibl.  Kippist,  On  the  existence  of  Spiral 
Cells  in  the  seeds  of  Acanthacece,  Linnean 
Transactions,  vol.  xix.'  p.  65. 

ACANTHODIUM  (Flowering  Plants, 
fam.  Acanthacece). — Mr.  Kippist  first  de- 
scribed the  curious  hairs  upon  the  seed  of 
Acanthodium  spicatum,  Delile  (PI.  21. 
fig.  24).  The  entire  smface  of  the  seed 
is  clothed  with  hairs  of  whitish  colour,  ap- 
pressed  and  closely  adherent  in  the  dry 
state,  being  appai’entlv  glued  together  at 
their  extremities.  Wlien  placed  in  water 
the  hairs  are  set  free  and  spread  out  on  all 
sides ; they  are  then  seen  to  consist  of  clus- 
ters of  from  five  to  twenty  spiral  cells  finnly 
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coherent  below,  but  free  above  and  separa- 
ting from  the  cluster  at  different  heights, 
expanding  in  all  directions  like  plumes,  and 
forming  a very  beautiful  microscopic  object. 
The  free  portions  of  the  cells  elongate  so  as 
to  separate  the  coils  of  one,  two,  or  occa- 
sionally three  internal  spfral  fibres,  which 
are  sometimes  branched  and  not  unfre- 
quently  broken  up  into  rings ; at  the  lower 
part  of  the  cells  the  tmns  of  the  spiral  are 
connected  by  pei’pendiculai'  processes  so  as 
to  convert  the  spiral  into  a reticulated  struc- 
ture. See  Spiral  Structures. 

Bibl.  Linnean  Transactions,  xix.  65. 

ACAREA. — A family  of  Arachnidous 
animals,  belonging  to  the  (3rd)  Order  Aca- 
rina  (see  Arachnida). 

These  animals  are  commonly  called  mites, 
and  every  one  is  familiar  with  them  as  oc- 
curring in  cheese,  sugar,  floiu’,  &c.  Some 
also  occur  upon  the  skin  of  man  and  ani- 
mals, producing  the  itch  and  the  mange. 

The  parts  of  the  mouth  and  the  legs,  upon 
which  the  characters  are  usually  founded, 
may  be  best  made  out  by  crushing  the  ani- 
mals upon  a slide  with  a thin  glass  cover, 
and  washing  away  the  exuding  substance 
with  water,  as  directed  in  the  Ai’ticle  Pre- 
paration ; sometimes  hot  solution  of  pot- 
ash is  requisite,  with  the  subsequent  addi- 
tion of  acetic  acid  and  further  washing. 
When  afterwards  dried,  and  immersed  in 
Canada  balsam,  the  various  parts  become 
beautifully  distinct,  and  may  be  perma- 
nently preserved. 

1.  Acarus,  Body  with  a transverse  fru’- 
row  between  the  2nd  and  3rd  pairs  of  legs  ; 
legs  nearly  equal,  all  perfect,  and  terminated 
by  a membranous  sucker  or  claws,  or  both ; 
palpi  adherent  to  the  labium  (lip). 

2.  Tyroglyphus.  As  Acanis,  but  without 
the  transverse  furrow. 

3.  Trichodactylus.  Rostrum  (beak)  short, 
with  minute  bristles ; 4th  pair  of  legs  longer 
than  the  rest,  without  claws,  and  terminated 
by  a very  long  bristle,  the  rest  with  2 claws. 
(Parasitic.) 

4.  Psoroptes.  Body  soft,  depressed,  spiny 
beneath  and  at  the  base  of  the  legs ; poste- 
rior pair  of  legs  small  and  rudimentary,  the 
rest  with  a claw  and  sucker ; body  termi- 
nated by  two  bristly  proj  ections.  (Parasitic. ) 

6.  Sarcoptes.  Body  soft,  transversely 
wrinkled,  and  with  dorsal  papillae ; anterior 
2 pairs  of  legs  with  suckers,  posterior  ter- 
mmated  1^  a long  bristle  and  without 
suckers.  (Parasitic.) 

6.  Demodex.  Body  elongate ; cephalo- 
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thorax  distinct  from  the  ringed  abdomen ; 
legs  terminated  by  4 or  6 very  minute  claws. 

ACAEINA. — An  order  of  AuAcmsiTDA. 

ACAEUS,  Linn. — A genus  of  Ai’achnida, 
of  the  Order  Acarina,  and  family  Acarea 
(see  Ahachioda  and  Acabea). 

The  palpi  adherent  to  the  labium,  the 
perfect  legs,  and  the  transverse  furrow  di- 
stinguish the  genus. 

1.  Ac.  domesticus  (PI.  2.  iig.  1),  the  com- 
mon Cheese-mite.  Body  oval,  soft,  whitish, 
turgid  and  furnished  with  long  feathery 
hairs  (&).  The  transverse  fuiTow  (e)  occurs 
at  about  the  anterior  foiu'th  of  the  body, 
and  another  is  seen  between  the  head  and 
the  part  corresponding  to  the  thorax.  The 
head  is  susceptible  of  elevation  and  depres- 
sion. In  its  natural  state  it  appears  conical 
(d),  and  is  frimished  with  two  large  mandi- 
bles ; these  consist  of  a soft  retractile  basal 
joint  (e),  and  a second  dilated,  non-retrac- 
tile  joint  (/)  resembling  the  fixed  claw  of  a 
lobster,  and  a moveable  piece  (/*)  working 
against  the  latter.  The  two  last  pieces  are 
toothed  where  in  contact  with  each  other. 
These  mandibles  can  be  advanced  separately 
or  together,  and  be  separated  or  approxi- 
mated. When  in  a state  of  repose,  they  form 
as  it  were  a roof  above  the  labium.  The  la- 
bium (y)  is  quadrilateral,  elongated,  notched 
at  the  end,  thin  anteriorly  and  in  the  middle, 
and  consolidated  laterally  with  the  palpi, 
which  are  4 or  5-jointed  Qih).  The  legs  are 
reddish,  inserted  in  two  separate  groups,  but 
not  very  far  distant  as  in  Sarcoptes.  The 
anterior  pair  of  legs  are  remarkable  for  their 
size  in  the  male,  which  is  smaller  and  more 
active  than  the  female ; the  third  pair  are 
the  shortest  and  smallest ; the  third  joint  or 
femur  is  larger  and  longer  than  those  next 
it;  the  sixth  joint  is  long  and  thin;  the 
seventh  joint  is  furnished  with  a cordiform 
membranous  cai-uncle,  and  a single  simple 
claw  or  hook ; rostrum  and  legs  reddish. 

This  species  is  viviparous  and  oviparous, 
and  the  eggs  very  numerous. 

These  mites  are  very  abundant  upon  old 
cheese,  the  powder  of  which  entirdy  con- 
sists of  them,  with  their  eggs  and  excrement. 

2.  Ac.  longior.  Body  oblongo-ovate. 
Found  upon  Gruyere  and  Dutch  cheese 
(PI.  2.  fig.  2). 

3.  Ac.  hicaudatm.  Abdomen  fm-nished 
with  two  pediform  tubercles,  beneath  the 
base  of  each  of  which  is  a stigma.  Found 
upon  the  feathers  of  an  ostrich. 

4.  Ac.  farincs.  Found  in  bad  flour. 
DeGeer,  Mhn.  mi.  p.  97.  pi.  15.  fig.  16. 


6.  Ac.  destructor.  Somewhat  resembles 
Ac.  domesticus,  but  said  to  differ  in  not 
having  the  rostrum  and  the  reddish  legs, 
and  in  having  long  black  hairs.  It  feeds 
upon  the  contents  of  entomological  cabinets, 
especially  buttei-flies.  Schrank,  Enum.  Ins. 
Austrice,  sp.  1057 ; Lyonet,  Mem.  Mus.  xviii. 
p.  284.  pi.  12.  fig.  10-12. 

There  is  another  Acarus  which  well  de- 
serves the  name  of  destructor,  from  its  de- 
structive effects  upon  dried  insects ; it  dif- 
fers from  the  Ac.  domesticus  only  in  having 
a more  strongly  marked  fuiTow,  in  the  legs 
being  shorter,  and  the  two  foremost  pairs 
being  somewhat  more  widely  separated  at 
their  origin;  the  sixth  joint  is  particularly 
short. 

6.  Ac.  lactis.  Found  upon  preserved 
cream.  Fabricius,  Spec.  Ins.  ii.  490. 

7.  Ac.  Dysenteric.  Nyander,  Amcnit. 
Acad.  V.  p.  97;  Linn.  Gmel.  p.  2929.  Found 
in  the  dejections  of  dysentery ; also  in  old 
casks. 

8.  Ac.  passerinus.  Found  upon  young 
birds.  DeGeer,  vol.  vii.  139.  Ac.  chelopus, 
Herm.  Mem.  Apterol.  p.  82.  pi.  3.  fig.  7. 

9.  Ac.  passularum.  With  two  very  long 
buccal  bristles ; it  lives  upon  dried  figs,  and 
other  saccharine  fruits.  liering.  Nova  Acta 
Nat.  Curios,  xviii.  p.  618.  pi.  46.  f.  14,  16. 

10.  Acarus  phimiger,  Koch,  Deutschl. 
Crust.,  &c.  fasc.  5.  pi.  16,  is  said  to  have 
feathery  hairs;  but  this  is  probably  the 
case  in  all  the  Acari,  and  certainly  in  many 
of  them  (PI.  2.  fig.  1 b).  Probably  in 
Ac.  plumiger  this  supposed  peculiarity  is 
distinguishable  with  a low  power,  xmder 
which  these  animals  have  been  usually  ex- 
amined. 

Some  doubtful  species  have  been  formed 
into  new  genera,  which  may  find  place  here. 

a.  Glyciphagus  (Hering).  Body  soft,  not 
divided  into  two  parts  by  a transverse  line 
or  furrow ; legs  perfect,  -with  acetabula. 

11.  A.  {GL)  prunomm.  Foimd  on  dried 
plums.  'H.elms,  Nova  Acta  Nat.  ft<n‘os.  xviii. 
p.  619.  pi.  45.  f.  16-17. 

12.  A.  (Gl.)  hippopodos.  Body  as  broad 
as  long,  very  acute  anteriorly,  entirely  co- 
vered with  short  hairs ; a minute  projection 
at  the  end  of  the  abdomen.  Found  upon 
the  crusts  of  ulcers  on  horses’  feet.  Henng, 
Nov.  Act.  Nat.  Curios,  xviii.  607.  An  unde- 
scribed Acarus  has  also  been  mentioned  as 
occmTing  upon  the  feet  of  sheep  affected 
with  the  canker.  Grognier,  Zool.  v6Ur. 
p.  233. 

13.  A.  (Gl.)  cursor.  Found  in  the  fea- 
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thera  of  the  owl  and  in  the  cavities  of  the 
bones  of  skeletons.  The  hairs  ai'e  jointed. 
Gervais,  Ann.  Sc.  Nat.  2 s^r.  xv.  p.  18. 
pi.  2.  f.  6 a. 

14.  A.  (Gl.)  (Sarcoptes)  palumbinus.  On 
the  pigeon.  Koch,  1.  c.  fasc.  5.  pi.  12. 

Some  other  species  have  been  insuffici- 
ently examined. 

15.  Ac.  acicidarum,  DeGeer,  Mem.  vii. 
106.  pi.  6.  tig.  9.  Louse  of  the  grouse. 
Lyonet,  Mem.  Mas.  x-vdii.  281.  pi.  15.  f.  16. 

"l6.  Ac.  marilce,  Gei-vais,  Diet.  Sc.  Nat. 
Suppl.  i.  45. 

17.  Ac.  favorum.  Foimd  in  old  honey- 
combs. itenn.  Mh)i.  Apteral,  p.  86. 

18.  Ac.  fungi,  Herm.  1.  c. 

b.  Mgobia  (Heyden).  Body  elongate, 
many-lobed ; legs  perfect,  the  posterior  ones 
largest.  The  tj'pe  of  this  genus  is 

19.  A.  pediculus  mmeulinus,  Schranck, 
p.  601.  pi.  1.  f.  6.  Sarcoptes  musculinus, 
Koch,  Deutsch.  Crust.  <§-c.  fasc.  6.  pi.  13. 

c.  ITgpopus.  See  Hypopus. 

Bibl.  Duges,  Ann.  d.  Sc.  Nat.  2 s4r.  ii. 
p.  40 j Koch,  Deutschl.  Crust.-,  Walckenaer, 
Apteres,  3 (Gervais). 

ACAULON,  C.  Midler. — Agenusof  Phas- 
cacese  (Acrocai’pous  Mosses),  taken  as  a 
section  of  Phascum  by  Wdson.  A.  muticum 
is  common  ou  moist  hanks. 

Bibl.  Midler,  Sijnops.  Muse.  i.  p.  21  j 
Wdson,  Bryol.  Brit.  p.  29. 

ACEPIIALOCYSIB.— A tei-m  used  to 
denote  certain  simple  sacs  fiUed  with  a trans- 
parent liquid,  found  in  the  bodies  of  animals, 
and  usually  known  as  Hydatids  by  patholo- 
gists. They  were  formerly  regarded  as  pa- 
rasitic animals,  or  entozoa,  but  recent  ob- 
servations have  tended  to  show  that  they 
consist  of  the  cysts  of  Echinococci,  from 
which  the  animals  have  disappeared  by 
death  and  dissolution,  or  in  which  the  en- 
tozoa have  not  been  formed,  or  in  which 
they  have  been  overlooked.  Tlie  cysts  in 
which  many  hydatids  are  developed,  con- 
tain at  first  only  an  amorphous  substance  or 
a liquid.  At  a later  period  their  real  nature 
is  determined  by  the  presence  of  the  in- 
cluded Echinococcus — head  and  hooks.  The 
sacs  or  vesicles  are  described  as  oval  or 
somewhat  spherical ; developing  smaller 
cysts  between  the  laminae  of  the  parent, 
which  are  discharged  from  its  inner  or  outer 
surface.  They  vary  in  size  from  a pin’s  to 
a child’s  head.  The  walls  of  the  sacs  vary 
in  thickness  and  tran.spai’ence.  They  pre- 
sent no  appearance  of  either  head  or  body. 
In  the  larger  cysts  the  walls  are  distinctly 
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laminated.  They  exhibit  no  fibrous  struc- 
ture, but  appeal-  composed  of  a homogeneous 
substance  closely  resembling  albumen  in  pro- 
perties. Regarding  these  bodies  as  animals, 
two  species  have  been  distinguished : — 

A.  endogena  (socialis  vel  prolifera),  the 
pill-box  hydatid  of  Hunter.  This  is  met 
with  in  the  liver,  kidney,  ovary,  testis,  and 
cavity  of  the  abdomen.  When  developed 
in  the  substance  of  an  organ,  it  is  always 
enveloped  by  areolar  tissue.  The  secondary 
cysts  are  detached  from  the  inner  sm’face  of 
the  parent. 

A.  exogena : in  this,  the  progeny  is  deve- 
loped from  the  outer  sm-face.  It  is  said  to 
be  foimd  in  the  ox  and  other  domestic 
animals. 

The  cysts  found  attached  to  the  choroid 
plexus  of  the  human  brain,  have  been  denied 
to  be  hydatids  by  pathologists,  and  consi- 
dered merely  to  arise  from  accidental  disten- 
sion of  the  coats  of  the  veins.  Dr.  Belling- 
ham however  has  found  that  they  develop 
granules  which  are  detached  from  the  inner 
siu-face  of  the  parent  cyst. 

In  the  examination  of  cysts  supposed  to 
be  hydatids,  careful  search  should  lie  made 
for  the  hooks  of  Echinococcus,  which  can 
frequently  be  found  when  no  further  remains 
of  the  body  are  distinguishable.  These 
hooks  are  figured  in  PI.  16.  fig.  \b.  See 
Entozoa  and  Echinococcus. 

ACETIC  ACID.  — This  is  the  well- 
known  acid  of  A'inegar. 

It  occurs  in  the  juice  of  the  flesh  of  ani- 
mals ; sometimes  in  the  stomach  in  indiges- 
tion ; also  in  the  human  blood  after  the  use 
of  alcoholic  liquids,  and  in  that  of  animals 
whose  food  has  been  soaked  in  spirit.  It  is 
also  a common  product  of  the  decomposition 
of  vegetable  substances,  both  by  fermenta- 
tion and  in  distillation,  as  well  as  a com- 
onent  of  the  natural  plants,  mostly  com- 
ined with  lime  or  potash  j it  is  also  a rare 
constituent  of  some  mineral  waters. 

The  only  salt  of  this  acid  requiring  men- 
tion, is  the  acetate  of  copper  (neutral),  which 
is  made  by  dissolving  common  verdigris 
in  excess  of  dilute  acetic  acid,  filtering 
and  ciystallizing  upon  the  slides.  The 
crystals,  when  mounted  in  Canada  balsam, 
exhibit  well  the  phsenomena  of  dichroism. 
PI.  31.  fig.  2. 

Acetic  acid  is  one  of  the  most  common 
and  valuable  micro-chemical  reagents.  It 
is  particularly  useful  ou  account  of  its  action 
upon  animal  cells  in  general,  rendering  the 
cell-walls  transparent  and  the  nuclei  more 
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distinct.  The  ordinary  strong  acid  (sp.  gr. 
1048)  should  he  used. 

ACHETA. — A genus  of  Orthopterous  in- 
sects, one  species  of  which,  A.  domestica,  the 
house-cricket,  is  familiar  to  everyone.  The 
general  structure  of  this  insect  agrees  so 
closely  with  that  of  Blatta  orientalis,  the 
common  cocki’oach  or  black  beetle,  which  is 
described  at  some  length,  that  it  requires  no 
special  notice  here.  (See  Blatta.)  Some 
parts  of  the  internal  structm'e  of  the  cricket 
are  very  beautiful,  as  the  tongue  (PI.  26. 
fi".  23)  and  the  gizzard  (PI.  27.  fig.  1). 
These,  as  also  the  curious  mechanism  by 
which  the  chii-ping  noise  of  the  male  is  pro- 
duced, are  described  under  Insects. 

ACHLYA,  Nees  {Saprolegnia,  Kiitzing). 
— A genus  of  Siphoneae  (Confervoideae). 
Remarkable  microscopic  plants,  here  referred 
to  the  Algae,  but  by  some  accounted  as  Fungi. 
Cienkowski  has  recently  confirmed  the  idea 
foi-merly  entertained,  that  Adilya  is  an 
aquatic  form  of  the  Mucorinous  Fungus 
called  Sporeivdonema  Mmcce  (Empusa 
Muscce,  Cohn),  the  common  fly-fungus. 
Cohn  and  Al.  Braim  deny  the  identity,  while 
Berkeley  thinks  Adilya  may  be  an  aquatic 
form  of  Botrytis  Bassiana.  They  are  found 
mowing  parasitically  upon  the  bodies  of 
dead  flies  lying  in  water,  also  upon  fish, 
frogs,  &c.,  and  in  some  cases  upon  decajdng 
plants.  To  the  naked  eye  they  appear  like 
colourless  minutely  filamentous  Lifts  ad- 
herent to  such  objects,  forming  a kind  of 
gelatinous  cloud  more  or  less  enveloping 
them.  When  placed  beneath  the  microscope, 
the  tufts  are  seen  to  consist  of  long,  colour- 
less, tubular  filaments,  spreading  out  in  all 
directions,  with  or  without  lateral  branches ; 
these  erect  filaments  arise  from  a kind  of  my- 
celium of  ramified  filaments  lying  upon  the 
object  upon  which  the  plant  grows.  The 
erect  filaments  are  devoicl  of  septa,  narrowed 
upwards,  and  vary  in  thickness,heing  usually 
of  smallest  diameter  in  those  cases  where 
they  are  closely  crowded;  the  ordinary  thick- 
ness varies  from  1-1000  to  1-360  of  an  inch. 
The  tubes  contain  a colomless,  slightly  gra- 
nular protoplasm,  which  is  denser  on  the 
walls,  and  these  sometimes  exhibit  an  irre- 
gular spiral  an’angement  of  the  granules; 
the  granules  are  seen  to  move  slowly  in  ana- 
stomosing currents  running  in  various  direc- 
tions, exhibiting,  that  is,  the  well-known 
pluenomenon  of  the  circulation  of  cell-con- 
tents, such  as  is  met  with  in  the  hairs  of  Tra- 
descantia,  &c.  The  walls  of  the  tubes  are 
coloured  blue  by  iodine  and  sulpburic  acid, 
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therefore  consist  of  cellulose ; the  contents 
are  nitrogenous,  taking  a bright  yellowish 
brown  with  iodine ; no  trace  of  starch  or  of 
chlorophyll  can  be  detected  in  the  ceU-cou- 
tents  in  this  stage,  whence  these  plants  are 
regarded  by  some  authors  as  Fungi ; but,  as 
mentioned  hereafter,  Pringsheim  states  that 
their  ripe  spores  do  contain  starch. 

Kiitzing  describes  a number  of  species  of 
this  genus,  under  the  name  of  Saprolegnia, 
while  a recent  observer,  Pringsheim,  regards 
them  all  as  forms  produced  by  varying  ex- 
ternal conditions.  The  latest  writer  on  this 
subject,  A.'de  Bary,  separates  Adilya  proli- 
fer a,  Nees,  from  Saprolegnia  ferax,  Kiitzing, 
referring^  to  the  former  the  Saprolegnia  fe- 
rax of  Carus  and  the  Saprolegnia  capituli- 
fera  of  Alex.  Braun,  to  the  latter  the  Adilya 
prolifera  of  Cams,  and,  doubtfully,  the  S. 
molluscorum  of  Nees  and  Gruithuisen.  The 
distinction  between  these  is  said  to  lie  in 
the  details  of  the  formation  and  emission  of 
the  active  gonidia  or  zoospores,  but  we  can- 
not make  out  satisfactory  differences. 

The  following  details  respecting  the  for- 
mation of  the  active  gonidia  and  the  resting 
spores,  are  given  at  length  on  account  of 
their  well  illustrating  modifications  of  free- 
cell formation.  In  about  thirty-six  hours 
after  the  appearance  of  a specimen  on  any 
body,  the  apices  of  the  erect  filaments 
exhibit  remarkable  changes.  The  granular 
protoplasm,  which  at  fii-st  was  equally  dif- 
fused throughout  the  tube,  only  densest 
where  it  lies  on  the  wall,  increases  in  quan- 
tity and  “ travels  up  ” into  the  end  of  the 
tube,  becoming  accumulated  there,  giving 
it  a brownish  colour  and  at  the  same  time 
causing  its  distension,  so  that  the  upper  part 
of  the  tube  acquires  a clavate  form,  rounded 
off  above.  A shaiqiline  of  demarcation  is  soon 
formed  by  the  division  of  the  primordial 
utricle,  followed  by  the  production  of  a sep- 
tum, which  shuts  off  this  clavate  joint  as 
the  sporange ; and  a little  projecting  pouch 
or  beak  is  developed  at  the  summit,  or 
sometimes  a little  below  this  on  one  side. 
The  contents, becoming  stiU  more  condensed, 
again  apply  themselves  as  a thick  invest- 
ment on  the  wall,  leaving  a lighter  space 
in  the  middle  of  the  cavity.  Inequalities,  or 
nodular  protuberances,  are  soon  observable 
in  this  layer,  and  it  speedily  becomes  broken 
up  into  nmiieroiis  littie  isolated  portions,  the 
individualization  of  these  commencing  at  the 
summit  of  the  sporange  and  becoming  com- 
pletedgraduallyfrom^ovedownwards.  The 
end-cell  is  now  a clavate  sporange  fiUed  ivith 
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numerous  polyhedral  or  globular  new  “ pri- 
mordial cells,”  in  the  development  of  which 
from  the  contents  of  the  general  mother-cell 
no  trace  of  nuclei  or  “ special  mother-cells  ” 
can  be  detected ; their  size  is  about  1-2700 
of  an  inch,  and  they  have  clearly-defined 
outlines,  but  are  stiU  connected  together  by 
a gelatinous  substance,  in  which  they  are 
completely  imbedded.  These  daughter-cells 
then  become  retracted  from  the  walls,  and 
acciunulate  in  a dense,  rather  confused-look- 
ing mass  in  the  centre  of  the  sporange ; en- 
dosmose  of  water  through  the  now  bare  cel- 
lulose wall  of  the  sporange  seems  to  exert 
a pressure  upon  them,  and  also  on  the  wall 
itself,  which  finally  birrsts  at  the  process  or 
beak  mentioned  above,  and  the  daughter- 
cells  nearest  the  opening  are  shot  out  with 
some  force,  the  rest  following,  hut  gradually 
more  quietly.  There  is  no  independent 
motion  of  the  contents,  or  jerking  of  the 
daughter-cells,  before  this  emission  of  the 
latter;  on  the  contrary,  while  in  the  spo- 
range, they  adhere  so  closely  that  their  shape 
is  scarcely  distinguishable,  and  it  is  only 
when  the  greater  portion  have  escaped,  that 
it  is  perceived  that  the  pressiu’e  had  caused 
them  to  assimie  a spindle-shape.  As  the 
emission  of  the  daughter-ceUs  goes  on,  those 
escaping  first  are  only  removed  so  far  as  to 
make  room  for  their  successors,  and  the 
whole  remain  adherent  together  as  a glo- 
bular mass  or  “capituliun”  seated  on  the 
apex  of  the  sporange ; they  re-assume,  more 
or  less  completely,  the  spherical  form,  by  de- 
grees, after  they  have  escaped  from  the  spo- 
range ; those  which  can  expand  finely  be- 
come globular,  those  pressed  upon  by  their 
fellows  become  polyhedral.  At  the  time 
of  emission,  these  daughter-cells  exhibit  a 
double  line  at  the  circumference,  which 
seems  to  indicate  the  thickness  of  the  pri- 
mordial utricle.  Soon  after  the  expulsion 
another  delicate  line  is  detected  external  to 
these ; and  this  indicates  a newly  produced 
envelope,  which  becomes  thicker  with  age, 
and  after  a certain  time  can  be  coloured  blue 
by  sulphuric  acid  and  iodine,  which  demon- 
strates its  composition  of  cellulose.  Appli- 
cation of  a strong  acid  is  necessary  for  this 
purpose. 

The  globular  head  of  daughter-cells  re- 
mains for  two  or  three  hours  attached  upon 
the  summit  of  the  empty,  colourless  spo- 
range. Then  these  minute  cells  emit  their 
contents  by  a lateral  orifice,  giving  birth, 
e^h  of  them,  to  a zoospore  or  active  goni- 
dium.  Neither  the  motion  nor  the  appear- 
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ance  of  the  cilia  follows  the  expulsion  imme- 
diately, but  talces  place  after  the  gonidia  have 
increased  somewnat  in  size  and  acquired  an 
ovate  form.  The  duration  of  the  motion  lasts 
from  a few  seconds  to  a few  minutes,  after 
which  the  gonidimn  sinks  to  rest  and  begins 
to  germinate.  The  gonidia  possess  no  cellu- 
lose membrane  while  in  motion,  but  acquhfe 
one  when  they  come  to  rest  and  germinate. 
The  cilia  are  two  in  number,  and  arise  from 
the  point  which  first  emerged  from  the  pa- 
rent vesicle,  and  which  at  all  periods  exni- 
bited  a lighter  tint,  indicating  a vacuole  in 
the  protoplasmic  mass.  If  the  expulsion  of 
the  gonidia  is  prevented,  as  occurs  some- 
times when  the  plant  is  kept  rmder  the 
pressm’e  of  a glass  slide,  in  too  little  water, 
m microscopic  investigation  of  it,  the  go- 
nidia germinate  within  their  cell  -membranes, 
which,  instead  of  discharging  active  zoo- 
spores, emit  germinating  prolongations,  just 
like  those  issuing  firom  the  single  germina- 
ting gonidia.  These  spread  out  here  in  aU 
du-ections  from  the  globular  capitulum,  still 
seated  on  the  end  of  the  sporange. 

During  the  formation  of  these  sporanges 
and  the  gonidia,  after  the  septum  has  been 
completed,  the  tube  sends  out  lateral 
branches  from  just  below  it,  which  some- 
times equal  the  sporange  in  length  by  the 
time  the  latter  discharges  its  contents ; then 
this  branch  becomes  developed  as  a spo- 
range, either  at  its  summit  or  in  its  whole 
len^h,  or,  when  the  branch  is  very  short, 
the  portion  of  the  main  tube  below  the  first 
septum  becomes  a sporange.  Sporanges  of 
a third  rank  may  succeed  to  those  of  the 
second  rank,  and  so  on,  until  the  plant  has 
exhausted  the  supply  of  food  at  its  sendee. 
In  another  form  the  active  gonidia  are  pro- 
duced at  pnee  in  the  sporanges,  without  the 
intervention  of  daughter-ceUs,  and  then 
they  begin  to  move  even  before  leaving  the 
parent  sac. 

Adilya  prolifera  also  produces,  though 
more  raiply,  globular  or  spindle-shaped  spo- 
ranges, either  terminal  or  borne  on  special, 
short,  lateral  branches,  in  which  are  deve- 
loped resting  spores,  characterized  by  a 
larger  size,  double  ceU-membrane,  and  by 
the  absence  of  the  cUia  and  consequent 
rnotion.  The  mode  of  their  development  is 
similar  to  that  of  the  active  gonidia,  but 
they  are  much  fewer  in  number,  sometimes 
as  many  as  twenty,  sometimes  only  four, 
three,  two,  or  even  oue  being  present  in  a 
sporange.  When  a number  occur  in  a 
spindle-sliaped  sporange,  they  are  ranged 
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in  two  rows,  alternately,  so  that  each  is  par- 
tially interposed  betw^een  its  two  opposite 
neighboui’s.  Their  diameter  varies  from 
1-1250  to  1-760  of  an  inch,  the  colour  brown- 
ish, displaying  numerous  oil-drops  in  the 
gi’anulai'  contents  when  mature.  The  spo- 
ranges  producing  them  display  a number  of 
round  orifices  when  the  spores  are  ripe,  but 
the  spores  appear  to  escape  by  the  decay  of 
the  walls.  These  resting  spores  may  remain 
unchanged  in  water  for  a long  time  when  no 
suitable  nidus  exists,  and  then  will  quickly 
g^erminate  if  a dead  insect  or  similar  object 
13  thrown  in. 

The  resting  spores  are  from  1 to  20,  while 
the  active  gonidia  are  from  6 to  150,  the 
number  depending  in  each  case  on  the  size 
of  the  sporange,  not  upon  the  size  of  the 
TOores  or  gonidia,  which  is  tolerably  regular. 
Piingsheim  states  that  starch  occurs  in  the 
contents  of  the  resting  spores  of  S.  ferax. 

A third  form  of  reproductive  organ  is  de- 
scribed by  Cienkowski,  which  in  the  earlier 
stages  resembles  a sporange  of  resting  spores  5 
but  the  spores  each  produce  a long  tubular 
neck,  which  bores  through  the  wall  of  the 
sporange  and  discharges  its  contents  as 
minute  swarming  bodies  into  the  water ; 
these  have  not  oeen  seen  to  genninate. 
These  flask-shaped  bodies  resemWe  the  for- 
mations seen  by  Carter  in  Spibogyka,  and 
we  have  seen  them  in  other  Algae.  Al.  Braun 
at  first  described  them  as  a species  of  Chy- 
TRiDiUM,  but  subsequently  has  expressed  an 
inclination  to  regard  them  as  antheridial 
spores  of  Achlya. 

In  addition  to  the  above,  Al.  Braim  has 
described  curled  tubular  processes,  resem- 
bling the  horns  oiVaucheria,  associated  with 
the  sporauges  in  which  resting  spores  are 
foimed,  and  he  is  inclined  to  regard  them  as 
antlieridia  exercising  a fecimdating  office, 
like  the  horns  of  Vauclieria. 

Bnen.  A description  of  the  supposed  spe- 
cies vdll  be  fotmd  in  Kiitzing’s  i^ecies  Alya- 
rum,  p.  159.  For  fm-ther  information  on  the 
development,  see  Al.  Brami’s  Rejuvenescence 
in  Nature,  translated  for  Ray  ^ciety,  1863, 
pp.  188,  268 ; Pringsheim,  Nova  Acta,  xxiii. 
pt.  1.  p.  397-460, 1851;  Anton.de  Bary,  Bo- 
tatiische  Zeitung,  x.  p.  473,  1852.  Also  Un- 
ger, in  the  Linncea  for  1843,  p.  129  (trans- 
lated in  Ann.  des  Sc.  nat.  3”®  sdr.  tome  ii.  p.  5. 
pi.  1. 1844) ; Meyen,  Iflanzenpliysiologie,  iii. 
457 ; Nageli,  Zeitschrift  fiir  Wis.  Botanik, 
heft  1.  p.  102,  heft  3,  4.  p.  28  (Ray  Society's 
Reports,  1846,  p.  278,  1849,  p.  101) ; Thu- 
ret,  Aiin.  des  Sc.  nat.  3™®  s4r.  t.  xiv.  p.  20. 


p.  xxii.  1861 ; Ch.  Eobin,  Ilistoire  des  Vege- 
taux  Parasites,  2nd  edit.  1853,  p.  372;  Varley, 
Trans.  Microsc.  Society,  iii. ; Cienkowski, 
Bot.  Zcit.  xiii.  p.  801 ; Al.  Braun,  Ueh.  Chy- 
tridium,  Abhandl.  Berlin.  Akad.  1865  ; Ver- 
jungung  in  der  Natur,  p.  318  (Ray  Society, 
vol.  1863,  p.  298).  A list  of  all  the  waiters 
who  had  treated  of  Achlya  before  1843,  is 
subjoined  to  Unger’s  Essay  in  the  Linncea. 

ACHNANTHES,Boi7.— Agenus  of  Dia- 
tomaceae  (Cohort  Achnanthese). 

Char.  Frustules  compressed;  either  single, 
in  pairs,  or  imited  into  a straight  filament ; 
curved  in  front  view,  without  septa;  attached 
by  a stipes  fixed  to  one  angle ; uppermost 
valve  with  a longitudinal  median  line,  lower- 
most with  a longitudinal  and  transverse  line 
or  stauros. 

The  individual  fnistule,  when  single,  or 
the  lowennost  when  they  are  miited,  is 
furnished  with  a stipes  or  stalk,  arising  from 
one  end  of  the  lower  margin.  Side  view  of 
fmstules  elliptical,  oblong  or  linear,  some- 
times slightly  constricted  in  the  middle; 
markings  of  upper  and  lower  valves  difierent, 
the  upper  (PI.  12.  fig.  2)  exhibiting  trans- 
verse rows  of  dots  (appearing  like  striae 
imder  a low  power)  interrupted  by  a longi- 
tudinal line,  the  lower  (PI.  12.  fig.  3)  being 
also  fiunished  with  transverse  rows  of  dots, 
interrupted  by  a staiuos,  as  also  by  a longi- 
tudinal line  which  in  some  has  a nodule  at 
each  end.  The  valves  being  much  com- 
pressed, the  transverse  rows  of  dots  appear 
also  in  the  front  view.  The  hoops  exhibit 
faint  longitudinal  and  sometimes  transverse 
striae. 

Achnanthes  resembles  StriateUa  in  its 
stalked  fiag-like  filaments,  but  maybe  known 
from  it  by  the  absence  of  internal  siliceous 
plates  or  vittae. 

Fom'  Bidtish  species : — 

Freshwater;  markings  faint  (minute)  A.  exilis*. 

Marine  or  brackish  water ; markings 


disUnct. 

Stipes  longer  than  frustules A.  longipes^* 

Stipes  shorter  than  frustules. 

Ends  of  valves  acute A.  brevipes. 

Ends  of  valves  obtuse A.  subsessilis. 

* PI.  12.  fig.  4.  t PI*  12.  fig.  1. 


BiBii.  Ealfs,  Alin.  Nat.  Hist.  xiii.  489 ; 
Kiitzing*,  Bacill.  p.  75,  & Sp.  Alg.  p.  54; 
Smith,  Bnt.  Dial.  ii.  25. 

Kiitzing  enumerates  15  species  of  Ach- 
nantliGs 

ACHNAISTTHIDIUM,  Kiitz.  A genus 
of  Diatomaceae  (Cohort  Achnantheae). 

Char,  Those  of  Achnanthes,  without  the 
stipes. 
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Five  Britisli  species ; freshwater  : — 

Filament  of  numerous  frustules  . . A.  lanceo/atum, 

Frustules  few,  valves  constricted  in 

middle fourctutum. 

Frustules  few,  often  straight,  valves  , , * 

eonstricted  near  the  ends  A.  microcephalum  . 

Frustules  few,  valves  ohtuse,  uncon- 
stricted   

Frustules  few,  median  line  sigmoid  A.flexellum\. 

• PI.  12.  fig.  5.  t PI-  12-  fig-  6- 

Frustules  very  small  and  markings  very 
faint. 

Bibl.  Smith,  Brit.  Diat.  ii.  30 ; Kiitzmg, 
Bacill.  75,  & So.  Alg.  53. 

ACIIOEION,  Link  and  Eemak.— The 
generic  name  applied  to  one  of  the  vegetables 
occuning  in  Favus,  and  characteristic  of 
that  disease  of  the  skin  (also  called  Porrigo 
or  Tinea  favosa).  The  structure  of  the  plant, 
Achorion  Schoenleinii,  bears  much  resem- 
blance to  that  of  the  genus  Torula,  but  it 
occm-s  in  definitely  bounded  patches  having 
a special  arrangement  of  the  microscopic  ele- 
ments of  which  it  is  constituted. 

Ch.  Eobin  gives  a very  full  history  of  this 
plant,  but  it  will  suffice  to  absti’act  the  prin- 
cipal points  touching  on  the  microscopic 
structure,  previously  to  presenting  some  re- 
mai'ks  tending  to  alter  the  opinion  commonly 
entertained  as  to  the  natm'e  of  the  so-called 
Achorion.  The  plant  is  fmmd  upon  the 
human  skin,  either  in  the  hair-foUicles  or  in 
depressions  of  the  siuiace.  ^\'ith  re°'ard 
to  the  foi-mer  situation,  it  appears  to  be  a 
secondaiy  seat,  as  it  were,  since  only  the 
“ spores  ” or  monilifonn  filaments  composed 
of  rows  of  “ spores  ” occur  therein,  adhering 
fii-mly  to  the  hair  and  forming  a kind  of 
sheath  around  it.  WTien  it  occurs  upon  the 
ordinary  smface  of  the  skin,  it  forms  a little 
mass,  like  a little  cup,  the /aa!<s,  which  is  at 
first  developed  beneath  the  epidermis,  and 
laid  bare  afterwards  by  desquamation.  The 
favus  is  somewhat  hemispherical  in  general 
form,  and  varies  from  1-25  to  3-5  of  an  inch 
in  diameter,  its  depth  or  thickness  being 
from  1-25  to  1-G  or  1-5  of  an  inch.  The 
upper  free  side  is  concave,  the  lower  convex, 
the  coloiu  is  pale  sulphiu  yellow,  sometimes 
a little  browned  by  the  presence  of  foreign 
bodies.  The  cup-lilre  depression  existing  at 
first  becomes  filled  up  with  advancing  gi’owth, 
and  when  the/ari  have  acquired  a consider- 
able size,  concentric  lines  are  perceived  upon 
the  upper  surface.  The  circumference  of  the 
free  upper  surface  adheres  to  the  epidermis, 
and  the  mass  is  generally  traversed  by  one 
or  two  hairs,  passing  completely  through  it 
from  below.  W hen  a vertical  section  is  made 
of  a favus  dissected  out  of  its  seat,  it  is  found 


to  be  composed  of  the  following  elements. 
The  periphery  consists  of  a gi-mular  crust, 
about  1-150  of  an  inch  in  diameter,  the 
stroma,  appai'ently  a hardened  exudation 
from  the  sm’rounding  parts  ; this  is  lined  by 
the  mycelium  passing  in  from  it,  composed 
of  Ilexuose,  branched,  inarticulate  filaments, 
uniform  in  thickness  (at  most  1-8000  of  an 
inch).  Next  the  mycelium,  proceeding  in- 
wards, come  the  ‘ sporophores,’  consisting  of 
tubes  analogous  to  those  of  the  mycelium, 
less  ilexuose,  the  fertile  being  more  or  less 
straight,  teiminating  in  strings  of  spores. 
The  spores  are  round  or  oval,  the  smallest 
1-8000  to  1-6000  inch,  the  largest  1-5000 
to  1-4000  inch  in  diameter,  the  oval  are 
as  much  as  1-3500  to  1-2500  in  length; 
the  spherical  sometimes  1-3500  in  diameter. 
Their  membrane  is  well  defined,  water  and 
acetic  acid  do  not  affect  them. 

Much  has  been  written  by  medical  authora 
regarding  these  bodies,  but  we  shall  not 
enter  into  this  part  of  the  subject  here, 
further  than  to  state  that  the  presence  of 
this  vegetable  structure  seems  to  be  essen- 
tial and  causative  in  the  disease  of  the  skin 
to  which  we  have  alluded.  Eemak  was  un- 
able to  make  any  of  the  spores  gemiinate  in 
or  on  animal  substances;  some  however 
emitted  prolongations  when  placed  upon  an 
apple,  but  the  smface  then  decayed  and 
tmned  bro'wn  within  the  week,  and  became 
covered  with  mildew  {Penicillium  glaucurn). 
One  of  the  entire  corpuscles  kept  upon  the 
arm  for  several  days,  feU  off  without  leaving 
any  mark,  but  a fortnight  after  a,  favus  began 
to  be  developed.  Gruby  states  that  he  inocu- 
lated various  parts  of  the  body  with  it,  and 
even  caused  it  to  grow  upon  wood  (P).  Ben- 
nett idtimately  continued  the  statements  of 
Gruby  as  to  the  inoculation.  Other  authors 
are  mentioned  at  the  end  of  this  article. 

Looking  at  the  structural  characters  of 
this  body,  and  remembering  the  fact  of  the 
occuirence  of  a ti-ue  Puccinia  in  Favus  {Pic- 
cinia  Favi,  Ardsten),  it  seems  very  probable 
that  we  have  not  to  do  with  a distinct  generic 
or  specific  form  in  Achorion,  but  that  the 
bodies  which  we  have  described  under  this 
name  are  neither  more  nor  less  than  the  fore- 
runners of  the  Puccinia,  the  spermogonia  of 
that  plant,  such  as  occm'  in  the  Uredinei 
and  allied  tribes  of  plants.  Should  this 
surmise  be  correct,  the  so-called  sporophores 
of  Achorion  would  represent  the  sterigmata, 
while  the  “ spores  ” would  be  the  spermatia, 
and  therefore  probably  not  reproductive 
bodies.  The  fact  of  inoculation  does  not 
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militate  against  this  view,  as  fragments  of  the 
mycelium  would  suffice ; while  the  abortive 
germination  described  by  Remalc  as  occm-ring 
so  strangely  only  upon  a vegetable  structure, 
is  open  to  doubt.  The  characters  of  the 
spermogonia  of  the  Puccinice  will  be  found 
xmder  the  head  of  Puccinia,  where  also 
the  other  fungus  of  Favus  is  described.  JEci- 
dium  presents  analogous  organizations  as 
forerunners  of  the  true  spore-fruits. 

Bibl.  Ch.  Robin,  Vegttaux  parasites, 
Paris,  1853  (with  plates,  2nd  edit.);  Bennett, 
On  the  Vegetable  nature  of  Tinea  favosa 
(Porrigo  Inpmosa  aiPatemnn),  ^-c. ; Monthly 
Journal  of  Medical  Sciences,  1850  (with 
figm’es)  ; iind  Tram.  Royal  Society  of  Edin- 
burgh, 1842,  XV.  pp.  227-294 ; Gruby,  3Ie- 
moire  sur  la  Teigne,  ^c.,  Comptes  Rendm, 
1841,  xiii.  p.  72 ; Sur  les  Mycodennes,  ^e., 
ibid.,  309 ; JJeber  Tinea  favosa,  MaUer's 
Archill,  1842,  p.  22;  Hannover.  3Iuller''s 
Archiv,  1842,  p.  281-95.  pi.  15.  figs.  7-9 ; 
JMiiller  and  Retzius,  Muller's  Archiv,  1842, 
p.  192,  pi.  8 and  9 ; Lebert,  Physiologic  Pa- 
thologique,  t.  ii.  p.  477,  Paris,  1845 ; Remak, 
Diagnostische  und  Pathogenische  Unters. 
Berlin,  1845,  p.  193-215 ; Bazin,  Rech.  sur 
les  Tetgnes,  Paris,  1853,  8vo  (plates). 

ACHROMATISM.  — A term  properly 
signifying  freedom  from  chromatic  aber- 
ration ; but  commonly  used  to  denote  free- 
dom from  both  spherical  and  chromatic 
aberration.  See  Optics. 

ACINERIA,  Duj. — A genus  of  Infusoria, 
of  the  family  Tiichodinia. 

Char.  Body  oblong  or  lanceolate,  de- 
pressed, the  fore  part  somewhat  obliquely 
recurved  like  the  blade  of  a sabre ; a row  of 
cUia,  directed  forwards,  arising  from  one  or 
both  sides. 

Difiers  from  Trachelius,  Duj.,  in  the  ar- 
rangement of  the  cilia  and  in  the  anterior 
curvature  ; devoid  of  a mouth,  like  Trache- 
lius, which  especially  distinguishes  the  pre- 
sent genus  from  Peledda.  2 species : 

1.  A.  curvata  (PL  23.  fig.  1) ; marine, 
colourless;  length  1-577  inch. 

2.  A.  acuta  (PI.  23.  fig.  2),  found  in  fresh 
water ; length  1-576  inch. 

Dujardin  remarks  that  the  latter  species 
appears  to  have  cilia  only  on  the  convex  mar- 
gin, whilsthe  figures  cilia  upon  both  margins, 
those  on  one  side  being  directed  forwards, 
and  those  on  the  other  baclrwards ! 

These  species  probably  belong  to  the  ge- 
nus Trichoda  of  Ehrenberg. 

ACIN  ETA,  Ehr. — A genus  of  Infusoria, 
belonging  to  the  family  Acinetina. 


Char.  Body  stalked;  tentacles  radiant, 
numerous,  not  arising  from  the  whole  of  the 
body,  not  vibrating.  4 species  : — 

1.  A.  Lyngbyei,  marine  ; body  spherical, 
very  pale  yellow,  stalk  thick;  length,  in- 
cluding stalk,  1-100  to  1-170  in. 

2.  A.  tuberosa  (PI.  23.  fig.  4),  in  salt  or 
brackish  water ; body  colomless  or  j^ellow- 
ish  brown,  triangular  when  expanded,  ten- 
tacles arising  from  the  distal  angles  only, 
1-100  to  1-410. 

3.  A.  mystacina,  fresh  water;  body  yel- 
lowish-brown, roimded,  tentacles  in  two 
bundles,  1-120  to  1-860. 

4.  A.  ferrum-equinum,  fr’esh  water ; body 
ovate,  colourless,  nucleus  horseshoe-shaped, 
1-240. 

The  researches  of  MM.  Pineau  and  Stein 
tended  to  render  the  existence  of  the  species 
of  Acineta  doubtful,  by  showing  that  similar 
organisms  formed  inter-mediate  stages  of  de- 
velopment of  Vorticella,  Vaginicola  and  Epi- 
stylis ; but  later  observations  have  not  con- 
firmed their  view.  The  organisms  de- 
scribed by  ]\Ir-.  Brightwell  and  Mr.  Alder 
(Aldebia)  are  probably  referable  to  the 
same  category.  See  Infusoria. 

Bibl.  Pineau,  Ann.  d.  Sc.  nat.  3 s4r. 
Zool.  iii.  and  ix. ; Stein,  Archiv  f.  Naturg. 
1849 ; Alder,  Ann.  Nat.  Mist,  vii . ; Brightwell, 
Fauna  Inf  us.  Norfolk ; and  Pritchard,  Inf. 
Anim. ; Ehr.  Inf  us. ; Duj . Inf  us. ; Claparede, 
Ann.  Nat.  Hist.  xv.  2 sdr.  p.  211 ; Lachmann, 
ibid.  xix.  113. 

ACINETINA,  Ehr.  — A family  of  In- 
fusoria. 

Char.  Bodyrormded,  discoidal,  or  angular, 
either  in  parts  or  entirely  covered  with  va- 
riable, very  slowly  contractile,  simple  radiat- 
ing tentacle-like  processes,  the  ends  of  which 
by  contraction  frequently  become  globrdai-. 

Remarks  upon  the  str-uctm-e  of  these 
animals,  and  the  manner  in  which  they  feed, 
win  be  formd  rmder  the  heads  of  the  genera : 

1.  Actinophrys.  Body  fr-ee,  tentacles  radi- 
ating from  all  parts  of  it. 

2.  Podophrya.  As  Actinophrys,  but  body 
attached  by  a simple  stalk. 

3.  Dendrosoma.  Stalks  branched,  each 
branch  vrith  an  Actinophrys-ViLkQ  body  at  the 
end. 

4.  Acineta.  Body  stalked,  partially  only 
furnished  with  tentacles. 

5.  Trichodiscus.  Bodyfree,tmtacles.arising 
from  the  circumference  only,  in  a single  row. 

Dujardin  unites  the  genera  Actinophrys, 
Podophrya,  and  Trichodiscus,  and  distin- 
guishes Acineta,  by  the  membranous  en- 
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velope  of  the  stalk  being  prolonged  more  or 
less  over  the  body. 

ACMOSPOEIUM,  Corda.  SeeBoTBYTis. 

ACOmA,  Duj.— A genus  of  Infusoria, 
of  the  family  Encholia. 

Char.  Body  oblong-ovato  or  irregular,  co- 
lomless  or  granular,  turbid,  composed  of  a 
glutinous  homogeneous  substance  contain- 
ing irregidar  granules,  and  ciliated  only  or 
pnncip^y  at  one  end.  The  aq^uatic  species 
are  foimd  in  decomposing  infusions ; ^ are 
minute  and  colomless.  7 species  : — 

1.  A.  omta,  aquatic  (fresh  water),  length 
1-1250. 

2.  A.  vitrea  (PI.  23.  fig.  3),  aquatic,  1-868. 

3.  A.  omdum,  aquatic,  l-300. 

4.  A.  vorticella,  aquatic,  1-1000. 

5.  A.  costata,  marine,  1-500  to  1-660. 

6.  A.  varians,  aquatic,  1-460  to  1-1000. 

7.  A.  cijclicUum,  marine,  length  1-650. 

ACREMONIUM,  Link.— A doubtful  ge- 
nus of  Mucedines  (H^homycetoiis  Fimgi), 
filamentous  Fungi.  The  plants  consist  of 

Fig.  1. 


i 

' Acrcmonium  fuscum  (magnified). 

microscopic  septate  filaments,  bearing  veiy 
slender  lateral  branchlets,  each  terminating 
in  a vesicular  spore.  Perhaps  only  states 
of  some  other  genus.  British  species : 

1.  A.  verticillatum,  Link.  On  dead  wood, 
trunks  of  trees. 

2.  A.alternatum,\jivik.  On  decayingleaves. 

3.  A.  fuscum,  Schmidt  (fig.  1).  On  dead 
wood  and  sticks. 

Bibl.  English  Flora,  v.  pt.  2.  p.  347 ; 
Greidlle,  Scott.  Cryptogam.  Flora,  t.  124. 
figs.  1 and  2. 

ACROCARPI. — An  artificial  division  of 
Mosses  (see  Mosses). 

ACROPERUS. — A genus  of  Entomo- 
straca,  of  the  family  Lynceidse  (Baird). 

Char.  Shell  somewhat  hai’p-shaped,  the 
anterior  inferior  margin  projecting  and  ob- 
tusely angular,  inferior  antennce  long ; beak 
blunt,  very  slightly  ciuwed  downwards;  shell 
striated  with  longitudinal  ribs  directed  ob- 
liquely downwards  and  forwards ; colourless. 
2 .species ; — 

I.  A.  harpce  (PI.  14.  fig.  1) ; each  branch 


of  inferior  antennae  with  3 long  setae  from 
the  extremity  of  the  last  joint  only. 

2.  A.  nanus  (PI.  14.  fig.  2),  much  smaller 
than  the  last ; anterior  nranch  of  inferior 
antennae  with  4 setae,  1 arising  from  the 
second,  and  3 from  the  end  of  the  last  joint. 

This  genus  is  scarcely  distinct  from  Camp- 
tocercus. 

Bebl.  Baird,  Ann.  Nat.  Hist.  xi.  91 ; and 
Nat.  Hist.  Brit.  Entomos.  129. 

ACROSPERMUM,  Tode.— a genus  of 
Sphaeronemei  (Coniomycetous  Fungi),  con- 
sisting of  minute,  somewhat  cartilaginous, 
epiphytic  bodies,  afewlineshigh,  discharging 
stick-shaped,  simple,  microscopic  spores  from 
a tenninal  pore  or  ostiole.  British  species : — 

1.  A.  compressum,  Tode.  On  dry  stalks'bf 
herbaceous  plants. 

2.  A.  cornutum.  Fries.  On  the  giUs  of 
blackened  Agarics  (not  uncommon). 

Bebl.  English  Flora,  v.  pt.  2.  p.  221; 
Crrev.  Sc.  Crypt.  Floi'a,  t.  182. 

ACROSPORIUM,  Nees.  — A generic 
name,  formerly  applied  to  certain  species  of 
Oidium  (see  Oedium). 

ACROSTICHEriE.  — A sub-family  of 
Polypodaeous  Ferns,  with  naked  sori. 


Fig.  2. 


Illustrative  gmera. 

1.  Acrostichum.  Sori  seated  on  all  the 
veins,  venules  and  parenchyma ; veins  very 
much  branched,  and  anastomosing  in  more 
or  less  regular  meshes. 

2.  Campium.  Sori  on  aU  the  veins,  ve- 
nules and  the  parenchyma ; veins  very  much 
branched,  and  anastomosing  in  more  or  less 
regular  meshes,  with  fiue  venules. 

3.  Polyhotrya.  Sori  on  aU  the  veins, 
venules  and  the  parenchyma ; veins  pinnate, 
scarcely  anastomosing. 

ACROSTALAGMUS, 

Corda. — A supposed  ge- 
nus of  Mucorini  (Phy- 
somycetous  Fungi),  re- 
ferred by  Files  to  the 
verticillate  group  of  Bo- 
trytis,  but  now  regard- 
ed with  probability  as 
merely  a form  of  Tricho- 
thecium.  The  accom- 
panying figure  represents 
A.  parasitans  (fig.  2), 
occmring  upon  Cephalo- 
sporium 

The  globular  heads  at 
the  extremities  of  the 
branches  are  described 
as  vesicles  or  peridia, ;;  ^ 

like  those  Aspergillus.  " 
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The  end  of  the  branch  projects  into  the  in- 
terior and  produces  spores  which  become 
detached  in  the  peridiimi ; this  finally 
vanishes,  and  the  very  minute  spores  are 
set  free.  A.  cinnabarinus  grows  in  large 
patches  on  rotten  potatoes : spores  1-6000". 
Tloflfman  looks  upon  this  and  A.  parasitans 
(fig.  2),  as  identical  and  synonymous  with 
Verticillium  ruberrimum,  Bonorden,  and  Bo- 
trytis  veHicilloidcs,  Corda,  the  whole  series 
consisting  merely  of  foims  of  Tricothecium 
roseutn. 

Bibl.  Berkeley,  Cryptog.  Botany,  p.  294 ; 
see  also  Tricothecium  and  Vebticiblicm. 

ACROSTICHUM,  L.— A genus  of  Acro- 
sticheie  (Polypodseous  Ferns),  with  naked 
sori  seated  on  all  parts  of  the  leaf.  Now 
broken  up  into  several  genera,  such  as  Bta- 
tycerium,  &c.  See  Hairs. 

ACTINIA. — A genus  of  Polypes  (Zoo- 
phytes). 

Char.  Body  conical  or  cylindircal,  ad- 
hering by  a broad  discoidal  base;  mouth 
simple,  superior,  smTounded  by  one  or  more 
uninteiTupted  series  of  conical,  undmded, 
tubular  tentacida,  which  are  entirely  retrac- 
tile ; marine. 

Dr.  Johnston  describes  20  British  species. 
They  are  commonly  known  as  sea-anemones, 
and  are  found  on  the  sea-coast  adhering  to 
rocks  and  stones.  A.  mesembryanthemum 
(1-1|  in.  diam.,  with  numerous  azure-blue 
tubercles  surrounding  the  margin  of  its  oral 
disc)  is  very  common  on  the  British  coast. 

The  body  is  fonned  of  a thick  coat,  the 
inner  layer  of  which  consists  of  longitudinal 
and  transverse  muscular  fibres.  The  tenta- 
cles are  hollow.  The  space  between  the  sto- 
mach and  the  skin  is  divided  into  cellular 
spaces  by  peipendicular  partitions ; the  ova- 
ries are  situated  in  these  spaces,  and  the 
speimatic  convoluted  tubes  lie  beneath  the 
pai'titions. 

The  fibro-areolar  tissue,  of  which  the 
parenchyma  of  the  body  consists,  is  com- 
posed of  numerous  fibres,  cells,  and  intenne- 
diate  stages,  of  extreme  delicacy  (PI.  33. 
fig.  1),  and  somewhat  resembling  the  fibro- 
plastic tissue  met  with  abnonnaUy  in  the 
human  body.  Dispersed  throughout  it  are 
numerous  spindle-shaped,  flexible,  organic 
spicula  (PI.  33.  figs.  1 a and  2),  many  of 
them  curiously  marked  by  intermpted  trans- 
verse markings  (fig.  2). 

In  reproductive  power  they  almost  eq^ual 
the  Hydrse ; when  cut  across,  new  tentacles 
form  in  a few  weeks  on  the  lower  half,  and 
each  piece  becomes  a new  animal.  They  are 


] 

usually  propag-ated  by  ova,  which  pass  from 
the  ovaries  into  the  stomach,  where  they  are 
developed.  The  yoimg  have  fewer  tentacles 
than  the  adidts.  Many  of  the  species  exhi- 
bit the  most  splendid  i^esceiijt  coloms. 

Bibl.  Johnston,  of  British  Zoo- 

phytes, 1847 ; Tugwell,  Man.  of  Common 
English  Sea-Anemones ; Gosse,  British  Man. 
Zool.  1. 

ACTINISCUS,  Ehrenberg. — A doubtful 
genus  of  Diatomaceae,  provided  with  siliceous 
shells  bearing  radiating  spines.  (Cohort 
Actiniscese.) 

Char.  Individuals  microscopic,  solid,  ra- 
diate, resembling  a star ; marine. 

These  organisms,  which  are  found  both 
recent  and  fossil,  are  iU  imderstood  at  pre- 
sent. They  are  especially  remarkable  for 
their  valves  being  frequently  foimd  perfo- 
rated. Species : — 

1.  A.  Tetrasterias,  Ehr.  (PI.  43.  fig.  1). 
Stellate,  with  4 free  rays ; diam.  1-1000". 
Virginia. 

2.  A.  Pentasterias,  Ehr.  (PL  43.  fig.  2). 
Bays  5;  diam.  1-1200".  Recent  on  the 
shore  of  Norway;  fossil  in  the  chalk-mail 
of  Greece. 

3.  A.  quinarius,  Ehr.  (PI.  43.  fig.  3). 
Stellate, rays 5,  free;  diam.  1-3000".  riEgina. 

4.  A.  Sirius,  Ehr.  (PL  41.  fig.  45).  Rays  6, 
acute,  winged  at  the  base ; diam.  1-1200". 
Shore  of  Norway,  recent. 

5.  A.  Discus,  Ehr.  (PL  43.  fig.  4).  Disc- 
shaped, centre  smooth,  8 marginal  rays  not 
exserted ; diam.  1-2000".  Oran. 

6.  A.  Rota,  Ehr.  (PL  43.  fig.  5).  Disc- 
shaped, centre  smooth,  10  marginal  rays  ex- 
serted ; diam.  1-1900".  Oran. 

7.  A.  Lancearius,  Ehr.  (PL  43.  fig.  6). 
Stellate,  with  8 marginal  lanceolate  rays, 
and  some  central  shorter  on  one  side ; 
diam.  1-240".  Antarctic  Ocean. 

Bibl.  Ehrenberg,  Leb.  Kreidethierchen, 
1840,  p.  69 ; Monatsbe?-icht,  1844,  p.  76,  &c. ; 
Kiitzing,  Eiesekchal.  Bacillan(m,18Ai,'p.  139; 
Species  Algarum,  1849,  p.  141. 

ACTIN'OCLADIUM,  Ehr. — A genus  of 
Mucedines  (Hyphomycetous  Fimgi).  No 
British  species  yet  recorded. 

ACTINOCOCCUS,  Kiitzing. — A genus 
of  exotic  Algaj  (marine),  referred  to  Rivu- 
laria  by  Suhr  (Kiitz.  Tab.  Phyc.  31.  fig.  2). 

AClTNOCYCLUS.— A genua  of  Diato- 
maceae  (Cohort  Coscinodisceae). 

Char.  Frustules  solitary,  free  or  adherent 
to  other  bodies ; disk-shaped ; valves  circu- 
lar, exhibiting  apparently  cellular  markings, 
with  rays  or  bands  radiating  from  the  centre. 
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which  is  free  from,  the  cellular  appearance  ; 
no  internal  septa ; marine. 

The  cellular  appearance  ai'ises  from  the 
existence  of  depressions  upon  the  surface. 
The  radiant  bands  a^ise  from  undulations  of 
the  surface,  which  are  best  seen  in  the  front 
view  (PI.  18.  fi".  43  b). 

Qnly  1 British  species,  .^4.  undulcitus 
(PI.  18.  fig.  43  a) ; raj’S  6,  diam.  1-250  to 
1-1100". 

Kiitzing  enumerates  34  species  j some  are 
found  fossil. 

Smith  admits  A.  duoclenarius,  A.  sedena- 
rius,  and  A.  octodenarms  as  British — species 
referred  by  Ehrenberg  and  Kiitzing  to  the 
genus  Actinoptychus. 

Bebl.  Ehrenberg,  Leb.  KreidethierchoM, 
1840,  p.  57 ; Monatsbericht,  1844,  and  Mi- 
kroy.j  Kiitzing,  Kieselschaligen  Bacillar. 
Species  Algarum,  1849 ; Roper,  Micr.  Journ. 
ii. ; Smith,  Brit.  Diat.  i.  25,  and  ii.  86. 

ACTINOGONIUM,  Ehr. — A genus  of 
Diatomaceae. 

Char.  Prismatic,  frustules  not  fonning 
a filament,  sub-spherical,  with  7 or  more 
angles. 

A.  septenarium,  (PI.  43.  fig.  8).  With 
7 angles.  Foimd  fossil  in  Barhadoes  earth, 
with  Polycystina. 

Not  British. 

Bebl.  Ehr.  3Ionatsber.  d.  Berl.  Akad.\%^7 ] 
Ann.  Nat.  Hist.  vol.  xx.  p.  127. 

ACTINONEMA,  Fries.  SeeAsTEROMA. 

ACTmOPHRYINA,  Duj.— A family  of 
Infusoria,  corresponding  to  Ehrenberg’s  fa- 
mily Acinetina. 

ACTINOPHRYS. — Agenus  of  Infusoria, 
ofthefamilyAcinetina,E.(Actinophryina,D.) 

Char.  Body  without  vibratUe  cilia,  haEung 
numerous  setaceous  tentacles  radiating  on  all 
sides  (mouth  abruptly  tiamcated),  E. 

Dujardin  says,  body  spherical  or  discoidal, 
"uri’ounded  witb  radiating,  filifonn,  vei’y 
delicate  and  slowly  contractile  expansions. 
Sp6C16S  * 

A.  sol,  E.  and  D.  (PI.  23.  fig.  7 b).  Sphe- 
rical, wbitish  tentacles  radiating  from  all 
parts  of  the  body,  once  or  twice  as  long  as 
its  diameter,  D.  (rather  less  than  once,  E.)  ; 
diam.  1-430  to  1-1200" ; aquatic. 

S (?)  Eichornii,  E.  Diam.  1-100"  (PI.  23. 
fig.  7 a). 

y marina,  D.  Colourless,  contractility  of 
tentacles  greater,  marine. 

A.  digitata,  D.  Colourless,  body  depressed, 
rays  flexible,  thickened  at  the  base,  and  when 
contracted  forming  finger-like  prolonga- 
tions; diam.  1-770;  aquatic. 


A.  discus,  D.  (Trichodisem  sol,  E.),  PI.  25. 
fig.  8.  Hyaline  or  yellowish ; body  discoidal, 
depressed,  a ring  of  radiating  taper  tentacles 
arising  from  one  portion  of  the  body  only ; 
diam.  1-210  to  1-430"  ; aquatic. 

A.  difformis,  E.  and  D.  Colourless ; body 
irregularly  lobed ; rays  variable,  taper ; 
diam.  1-280  to  1-570" ; aquatic. 

A.  pedicellata,  D.  (Podophrya  fixa,  E.), 
PI.  23.  fig.  5 a.  Body  spherical,  whitish, 
exhibiting  a cellular  appearance,  from  the 
presence  of  numerous  vacuoles  (?),  furnished, 
with  a peduncle ; tentacles  capitate,  as  long 
as  the  body  is  broad ; diam.  1-430" ; aquatic. 

S salsa,  E.  Tentacles  not  capitate ; ma- 
rine. 

A.  viridis,  E.  and  D.  (PI.  23.  fig.  6).  Body 
spherical,  greenish ; rays  nimierous,  taper, 
shorter  than  the  body;  diam.  1-280  to 
1-620" ; aquatic. 

A.  granata,  D.  Spheidcal,  opake  in  the 
centre  ; rays  taper,  shorter  than  the  body. 

Different  opinions  are  held  as  to  the  man- 
ner in  which  these  animals  are  nomished. 
M.  Stein  says  that  no  foreign  particles  ever 
enter  the  body.  M.  Ehrenberg  declares  the 
existence  of  a mouth  and  an  anus  at  opposite 
ends  of  the  body.  Mr.  Brightwell  says  that  an 
infusorium,  when  entangled  by  the  tentacles 
(expansions),  is  absorbed  into  the  body  of 
the  animal  by  its  siuface,  or  by  the  thicker 
expansions  of  the  body.  The  most  recent 
writer  upon  Actinophrys,  M.  Kolliker,  con- 
siders the  body  to  be  composed  of  a ho- 
mogeneous substance  with  granules  and  va- 
cuoles, some  of  the  latter,  which  give  it  a 
cellular  appearance  neai'  the  centre,  contain- 
ing nucleated  cells.  He  states  that  an  in- 
fusorium, or  a minute  alga,  coming  into 
contact  with  one  of  the  tentacles,  generally 
becomes  adherent.  The  tentacle  with  the 
prey  then  slowly  shortens,  and  the  surround- 
ing tentacles  apply  themselves  upon  it,  bend- 
ing their  points  aroimd  the  captive,  so  that 
it  gradually  becomes  enclosed  on  all  sides.  In 
this  way  the  prey  is  gradually  brought  to  the 
surface  of  the  body.  The  spot  at  the  siuTace 
of  the  body  upon  which  the  captured  organism 
is  lying  slowly  retiacts,  and  fonns  at  first  a 
shallow  depression,  which  giadiially  becomes 
deeper  and  deeper,  in  which  the  organism  is 
finally  lodged.  As  the  depression  becomes 
still  deeper,  its  edges  coalesce,  and  thus  a 
cavity  closed  on  all  sides  is  foraied,  in  which 
it  remains  for  a certain  time  and  becomes 
digested.  If  there  be  any  indigestible  resi- 
due, a passage  for  its  exit  is  fonned,  and  it 
is  expelled  by  further  contractions  of  the 


AOTINOPTYCHUS.  [ 14  ] ADIANTE^. 


substance  of  the  body,  and  in  the  same  or  a 
different  direction  from  that  at  which  it  en- 
tered, the  canal  and  the  aperture  entirely 
disappeai’ing.  M.  Kdlliker  also  noticed  the 
remarkable  fact,  that  two  perfectly  distinct 
individuals  became  gradually  fused  so  as  to 
form  a large  single  animal.  The  results  of 
this  conjugation  were  not  traced. 

Bibl.  Kdlliker,  Zeitschr.  f.  Wissensch, 
Zoologie,  Bd.  i.  ( Qt.  Journ.  of  Micr.  Science, 
Tol.  i.)  ; Stein,  Archiv  f.  Naturgeschichte, 
1849  5 Brightwell,  Fauna  Infusoria  of  Nor- 
folk] Pritchard,  Inf.  Animalc, 

ACTINOPTYCllUS,  Ehr.— A genus  of 
Diatomacese.  (Cohort  Coscinodiscese.) 

Char.  Frustules  solitary,  free,  disk-shaped, 
with  rays  and  internal  radiating  septa ; 
valves  apparently  cellular  (areolar),  except 
opposite  the  rays. 

The  presence  of  time  internal  septa  is 
doubtful;  hence  it  becomes  a question 
whether  this  genus  should  not  be  consoli- 
dated with  Actinocyelus. 

Kiitzing  enumerates  16  species,  distin- 
guished principally  by  the  number  of  septa 
and  rays : A.  ternarius,  septa  3 ; A.  quater- 
narius,  septa  4 ; A.  senarius,  rays  6 (PI.  18. 
fig.  45),  &c.  A.  hexapte^’us,  with  6 thick, 
solid  conical  rays,  is  one  of  the  calcareous 
corpuscles  of  an  echinoderm;  the  margin  of 
the  disk  thick,  imdulate,  and  toothed  within. 
.Many  of  the  species  are  fossil. 

Bebl.  Ehrenberg,  Infus.  Abh.  d.  Be>i. 
Akad.  1838,  and  Berl.  Bericlit.  1844 ; Kiitz- 
ing,  Bacill.  134.  Sp.  Alg.  130. 

ACTINOTITYRIUM,  Kunze. — A genus 
of  Sphseroneniei  (Coniomycetous  Fimgi), 
forming  minute,  round,  g 

flat,  black  spots,  with  a 
centi’al  boss  of  close, 
radiating,  fibrous  struc- 
tm’e.  British  species : — 

A.  graminis,  Kunze. 

On  leaves  and  stalks  of 
Grasses  in  spring  (fig.  Actinothyrium  graminis 
3).  The  innate,  radi-  (higUy  magnified;, 
ately  fibrous,  shield-like  perithecium  finally 
dissolves  at  the  apex.  The  stylospores, 
which  are  spindle-shaped,  are  formed  be- 
neath the  disk,  attached  by  their  bases; 
Fries  conjectures  that  they  are  transfoimed 
asci. 

Bibl.  Greville,  Scott.  Crypt.  Flora,  t. 
218. 

ACTINUKUS. — A genus  of  Rotatoria, 
of  the  family  Philodinaea,  Ehr. 

Char.  Eye-spots  two,  frontal  (red)  ; tail- 
like foot  with  2 lateral  homy  processes  and 


3 terminal  toes.  fRotifer  with  5 points  to 
the  foot.) 

Agrees  with  Rotifer  in  general  structure ; 
teeth  2 in  each  jaw  (PI.  34.  fig.  2). 

1 species,  A.  Neptunius  (PI.  34.  fig.  1). 
Colourless,  body  attenuated;  length  1-18 
to  1-36".  Very  common,  aquatic. 

ADELOSINA,  D’Orb.  — A genus  of 
Foraminifera,  of  the  Order  Agathistegia  and 
family  Multiloculidae. 

In  the  adult  state,  there  is  no  difference 
between  the  shells  of  Adelosina  and  Quin- 
queloculina,  the  chambers  in  each  being  ag- 
gregated on  five  opposing  faces;  they  are 
however  rarely  foimd  thus.  In  the  young 
state,  each  chamber  is  spiral  and  forms  a 
complete  and  regular  turn. 

In  the  most  recent  work  on  the  Forami- 
nifera, by  Williamson  and  Carpenter,  Ade- 
losina is  consolidated  with  the  genus  Milio- 

LINA. 

1 British  species,  A.  (Miliolina')  bicornis 
(PI.  42.  fig.  1)  ; found  both  recent  and  fossil. 

Bibl.  Williamson  and  Carpenter,  Brit. 
Forani. ; D’Orbigny,  For.  fossiles  d.  Vie?me, 
301. 

ADIANTEriE. — A subfamily  of  Polypo- 
dioideie  (Polypodiseous  Ferns). 

Illustf'ative  Genera. 

Sori  on  the  notches  of  the  fronds. 

1.  Lonchitis.  Veins  anastomosing;  sori 
linear,  seniilunate ; indusium  marginal,  se- 
milunar, free  within. 

2.  Hypolepis.  Veins  pinnate;  sori  sub- 
globose,  on  the  inferior  border  of  the  sinuses 
of  the  lacinise  or  teeth  of  the  frond ; indu- 
sium marginal,  semilunar,  free  within. 

Sori  on  the  margin  of  the  fronds. 

3.  Lomaria.  Veins  pinnate,  forked ; fer- 
tile fronds  narrower ; sorus  linear,  continu- 
ous ; indusium  linear,  continuous,  free 
within. 

4.  Pterin.  Veins  pinnate ; soms  continu- 
ous ; indusium  margmal,  linear,  free  within. 

6.  Amphiblestra.  Primary  veins  sfrong ; 
venules  much  branched,  anastomosing  in  im- 
equal  hexagonal  spots ; sorus  linear,  continu- 
ous ; indusium  marrinal,  linear,  free  within. 

6.  Litobrochia.  Veins  anastomosing  in 
hexagonal  spots ; soras  linear,  continuous ; 
indusium  marginal,  linear,  free  within. 

7.  Allosorus.  Veins  pinnate ; sori  at  first 
roundish  and  distinct,  very  soon  confluent 
and  then  linear  and  continuous,  covered  by 
the  reflexed  margin;  indusium  marginal, 
linear,  continuous,  free  within. 
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8.  Cassebeera.  Veins  pinnate ; sori  two 
under  Gacli  notched  tooth  of  the  leaf  j indu- 
sium  marginal,  roundish,  covering  the  pair 

of  sori.  . . 

9.  Adiantum.  Veins  fan-pinnate ; son  li- 
near, indusium  linear  or  semUunai’,  free 
within. 

10.  Hetcardia.  Veins  reticulated;  son 
linear;  indusium  lineai-  or  semilunar,  free 
within. 

11.  CheilantJies.  Veins  pinnate ; son  sub- 
globose,  minute,  covered  by  the  reflexed 
apex  of  a tooth  and  the  indusium ; indusium 
marginal,  scarioiis,  narrow,  free  within. 

AJOIANTUM,  Linn.  A genus  of  Asple- 
niese  (Polypodseous  Ferns),  with  one  elegant 
indigenous,  and  many  exotic  species. 

Fig.  4. 


Adiantum  (pinnule  with  sori  covered  by  indusia) : 5 diam. 


ADULTERATIONS. — Avery  important 
use  to  which  the  microscope  is  applicable, 
consists  in  the  detection  of  various  adultera- 
tions of  articles  of  food,  drugs,  and  products 
of  the  arts  and  manufactures. 

The  first  point  in  a question  of  adultera- 
tion, is  to  determine,  by  microscopic  and 
micro-chemical  analysis,  the  structoe  and 
composition  of  the  pure  substance ; and  if 
the  Table  given  at  the  end  of  the  Introduc- 
tion he  kept  in  view  in  this  proceeding,  but 
few  points  will  probably  be  overlooked.  On 
then  comparing  these  results  with  those 
obtained  by  a similar  mode  of  proceeding  in 
regard  to  a suspected  substance,  there  wiU 
in  general  be  found  little  difflcultj"  in  deter- 
mining whether  it  be  pure  or  not.  If  im- 
purities or  adulterating  ingredients  are  pre- 
sent, the  next  point  will  he  to  determine 
their  nature.  To  do  this  with  certainty, 
would  require  that  the  structm'e  and  com- 
position of  every  kind  of  substance,  either 


natural  or  artificial,  should  he  known,  which 
would  imply  an  amount  of  knowledge  pos- 
sessed by  no  one.  But  the  question  is  sim- 
plified in  practice,  because  substances  used 
in  adulteration  must  he  cheap,  and  either 
grown  or  manufactured  in  quantities  at 
home,  or  imported  from  abroad.  _ Hence 
they  are  generally  common,  and  it  is  pretty 
well  known  of  what  they  wRl  probably  con- 
sist. When  the  adulteration  consists  of  a 
chemical  substance  as  it  might  be  called,  i.  e. 
a salt,  metallic  oxide,  proximate  principle, 
&c.,  its  nature  is  readily  determined  by  che- 
mical analysis;  but  when  it  consists  of  a 
vegetable  tissue,  which  has  been  perhaps 
subject  to  a partly  chemical  process  of  manu- 
facture, the  judgment  must  he  based  upon 
the  form  of  the  various  parts,  their  size,  re- 
lative position,  and  other  particulars  holding 
a place  in  the  Table  already  alluded  to. 

The  following  list  of  adulterations  of 
articles  of  gener^  consumption  will  serve  as 
a guide  to  the  inquirer,  and  as  an  index  to 
the  special  articles  in  this  work  in  which 
fm-ther  details  wiU  be  foimd. 

Ahrow-boot. — Cheaper  kinds  of  starch. 

Bread. — Mashed  potatoes,  bean-flour. 

Cayeiwe  Pepper. — Groimd  rice,  mus- 
tard husks,  deal  sawdust,  mineral  co- 
lomlng  matter  of  lead  and  mercury,  &c. 

Chicory. — Roasted  flours  of  grain  and 
beans,  acorns,  mangel-wurzel,  parsnips, 
can'ots,  sawdust,  mahogany,  burnt 
sugar,  red  ochres,  &c. 

Cinnamon. — Flour  of  grain  and  potato, 
cheap  starches,  &c. 

Cocoa  and  Chocolate. — AiTow-root 
and  other  starches,  flours, sugar,  chicoiy, 
red  ochres,  &c. 

Coffee. — Chicory  and  its  adulterations 
as  above. 

Curry  powder. — Flour,  groimd  rice,  red 
lead,  red  ochra. 

Flour. — Meal  of  other  grains,  beans, 
potato-starch. 

Ginger. — Flours  of  various  kinds,  mus- 
tard husks,  cayenne  pepper,  tmnieric. 

Isinglass. — Gelatine  from  bones. 

Lard. — Potato  flour. 

Mustard. — Flour,  tuimeric. 

Oat-meal. — Barley-meal. 

Pepper  and  other  spices.  Flours  of  grain, 
peas,  potatoes,  &c.,  ground  mustard, 
linseed,  &c. 

Sugar. — Potato  flour,  starches. 

Tea. — ^Various  leaves,  catechu,  mineral 
colouring  matters,  rice  husks. 

Tobacco. — Various  leaves,  paper,  &c. 
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BmL.  Ure,  Dictionan/  of  Arts  and  Ma- 
nufactures ; Mitchell,  Adulterations  of  Food  \ 
Noiiuandy,  Handbook  of  Commercial  Ana- 
lysis ; Eeports  from  the  Select  Committees 
of  the  House  of  Commons  j vaiious  papers 
in  the  last  five  volumes  of  the  Lancet,  and 
the  last  two  volumes  of  the  Medical  Times 
and  Gazette ; Hassall,  Food  and  its  Adultera- 
tions, London,  1855 ; Parliamentary  Peport 
on  the  adidteration  of  Food,  Drink  and  Drugs, 
1855 ; and  Adulteration  detected,  1857 ; 
Odling,  Journal  of  the  Society  of  Arts,  &c., 
London  1858,  vi.  318  et  seq.  •,  Gamier  and 
Harell,  Fahijicat.  d.  Subst.  Aliment. ; Pe- 
reira, Materia  Medica-,  Griffith,  Sanitary 
Report,  1856;  Ailrin,  Arts  and  Manufac- 
tures. 

^CIDIUM,  Persoon. — A genus  of  Ure- 
dinei  (Coniomycetous  Fungi),  consisting  of 
numerous  parasitic  fungi  infesting  leaves 
and  herbaceous  stems,  appearing  in  their 
full-gi’own  condition  as  little  cups  filled 
with  a reddish  or  brownish  powder  (spores), 
fomied  by  a raising-up  and  bursting  of 
the  epidermis  by  the  parasite  developed 
within.  Many  may  be  detected  in  earlier 
stages  by  the  deformities  they  produce  in 
the  growing  structure  of  the  plants  infested, 
or  by  pale  or  reddish  spots  on  the  green 
siuface,  arising  from  the  presence  of  the  im- 
perfect fungus  underneath.  These  plants 
are  commonly  Iniown  under  the  name  of 
blight,  brand,  &c.  Their  history  has  re- 
cently received  much  elucidation  at  the 
hands  of  Tulasne,  De  Bary  and  others,  and 
they  are  found  to  exhibit  a more  compli- 
cated organization  than  was  fomierly  ima- 
gined. The  organs  of  fi'iictification  are 
produced  in  two  forms,  bearing  gi’eat  re- 
semblance to  the  conditions  lately  ascer- 
tained to  exist  generally  in  the  Lichens.  A 
brief  accoimt  of  the  natural  history  of  cer- 
tain of  the  species,  derived  from  De  Bary 
and  Tulasne,  will  give  a general  idea  of  the 
character  of  this  genus. 

The  nascent  .Mcidia  are  obseiwed  as  mi- 
nute spots  upon  the  herbaceous  parts  of  the 
plants  which  they  infest.  When  sections  are 
made  of  these  and  placed  under  the  micro- 
scope, it  is  found  that  the  parenchmia  of 
the  plant  is  defoimed,  irregular,  and  inter- 
rupted by  large  intercellular  passages,  among 
which  ramify  the  filaments  of  the  mycelium 
of  the  fungus ; these  are  delicate,  much- 
branched  and  septate,  about  1-3600  of  an 
inch  in  diameter.  At  certain  points  these 
filaments  are  crowded  and  intemoven  into 
hollow  globular  conceptacles,  about  1-180 
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of  an  inch  in  diameter,  immediately  beneath 
the  epidermis,  the  interior  of  which  concep- 
tacle  is  lined  with  delicate  filaments  (about 
1-12000  of  an  inch  in  diameter)  arising  at 
aU  parts  and  converging  towards  the  centre, 
except  at  the  upper  part,  (which  is  open, 
and  only  shut  from  the  external  air  bj"  the 
persistent  epideimis  of  the  nurse-plant,) 
where  they  are  directed  upwards.  A gi-a- 
nular  mass  occupies  the  centre  of  the  con- 
ceptacle,  separating  the  converging  fila- 
ments from  each  other.  By  the  growth  of 
the  upper  filaments  and  the  increase  of  the 
central  granular  mass,  the  whole  structure 
increases  in  size,  so  as  to  push  the  epider- 
mis up  above  the  suiToimding  surface,  finally 
burstmg  it,  when  the  upper  filaments  (pa- 
raphyses^  gi’ow  out  through  the  orifice  and 
form  a little  funnel-shaped  tuft  on  the  sum- 
mit of  the  protuberance,  through  the  middle 
of  which  the  granular  mass  fomied  below 
makes  its  escape.  These  bodies  may  be 
found  commonly  on  the  spurges  (JE.  Fu- 
phorbice),  the  herbeiTy  {AE.  Berberidis),  net- 
tles (^.  JJrticce),  Compositae  {Hi.  Composi- 
taruni),  &c.,  early  in  the  season;  later,  they 
may  frequently  be  recognized  in  a dried-up 
condition,  being  forerunners  of  the  true  spo- 
riferous  bodies  (PL  20.  fig.  1).  The  name 
applied  to  these  organs  is  spermogonia.  The 
filaments  converging  into  the  centre  of  these 
temied  sterigmnta  (PI.  20.  figs.  2,  3,  s t),  are 
the  important  parts  of  the  structure ; they 
terminate  in  rows  of  minute  bodies  of  oval 
form,  about  1-6000  of  an  inch  long  and 
1-12000  in  diameter  (ibid,  sp.),  which  be- 
come detached  and  separated,  falling  loose 
into  the  cavity,  where,  by  a continued 
growth  and  shedding  of  similar  bodies  from 
the  converging  filaments,  they  accumulate  to 
fomi  the  granular  mass  above  spoken  of  as 
existing  in  that  situation.  The  number 
ultimatelv  becomes  enonnous,  and  a gela- 
tinous substance  is  secreted,  glueing  them 
into  a mass.  When  placed  in  water  under 
the  microscope,  or  when  wetted  by  rain  in 
its  natiual  position,  the  ripe  mass  swells  and 
is  protruded  through  the  orifice  of  the  spor- 
mogonium  on  the  smTace  of  the  leaf.  By  a 
longer  action  of  moisture  the  jelly  dissolves, 
and  the  minute  bodies  {spermatid)  spread 
about  in  the  water,  exhibiting  “ an  oscilla- 
tory motion,  as  of  a body  attached  at  one 
extremity,”  De  Bary  states  that  he  foiuid 
iodine  arrest  this  motion,  while  it  persisted 
for  some  time  in  solution  of  chloride  of  cal- 
cium. No  cilia  can  be  detected.  Fresh 
sperniatia  were  coloiu-ed  bright  pmple  red 
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bv  sugar  and  sulphuric  acid,  but  at  the  same 
time  were  so  acted  on  that  it  could  not  bo 
made  out  whether  they  possessed  a mem- 
brane free  from  nitrogenous  matter.  Solu- 
tion of  potass  renders  invisible  the  outlines, 
not  only  of  the  spemiatia,  but  of  the  sterig- 
mata  and  paraph}'ses.  The  resemblance  of 
these  bodies  to  the  spermatia  of  the  Lichens 
(see  Lichens),  is  too  evident  to  be  mis- 
taken ; hence  the  same  temis  are  applied  to 
the  corresponding  organs. 

The  spermogonia  occur  either  in  regular 
groups  or  scattered  just  like  the  peritheda ; 
when  the  latter  are  on  the  same  surface  of 
a leaf,  they  often  fonn  a circle  roimd  the 
foi-mer.  Frequently  they  bm-st  through  on 
opposite  sides  of  a leaf,  and  then  the  sper- 
mogouia  are  oftenest  on  the  upper,  the  pen- 
theda  on  the  lower  face  (PI.  20.  fig.  1 sp). 

After  a number  of  spermogoma  have  been 
successively  developed  and  discharged  their 
spermatia,  the  mycelium,  from  which  they 
originated,  produces  a new  globular  body 
fomied  of  densely  interwoven  filaments, 
usually  in  the  interior  of  the  substance  of 
the  leaf  or  stem,  not  immediately  beneath 
the  epidermis,  and  ordinarily  colourless. 
Increasing  in  size  in  all  directions,  this  glo- 
bular body,  the  perithedum,  soon  presents 
at  its  base,  i.  e.  the  point  furthest  from  the 
nearest  epidennal  surface,  another  body 
composed  of  very  numerous  free-ending 
filaments  enclosed  in  a cellular  membrane, 
which  body  rapidly  grows  up  within  the 
peritheciiim,  in  the  direction  of  the  smTace 
of  the  leaf  or  stem.  The  filaments,  at  first 
very  delicate,  are  crowded  very  closely  to- 
gether, and  each  exhibits  in  its  interior  a 
row  of  short,  colourless,  roundish  cellules, 
the  uppermost  of  which  is  always  the  largest 
and  the  most  advanced  in  development. 
These  celhdes  are  the  spores,  and  the  fila- 
ments in  which  they  are  foimd  are  the  spo- 
rangia  or  thecce.  The  membrane  enclosing 
the  sporangia,  the  peridium  of  Persoon, 
grows  pari  passu  with  them,  and  is  com- 
posed Idcewise  of  rows  of  cells,  which  stand  I 
in  a circle  aroimd  the  sporanges,  but  ai'e 
fimdy  connected  together  side  by  side  by 
an  intercellular  substance ; this  membrane 
closes  in  like  a bell  or  vault  over  the  spo- 
ranges. By  the  reciprocal  pressure  of  all 
parts,  the  cells  of  this  membrane,  at  first 
spherical  or  ovate,  become  polygonal.  At 
a certain  stage  the  apex  of  the  perithecium 
gives  way,  so  that  it  foms  a kind  of  cup 
around  the  membrane  enclosing  the  mass 
of  sporanges  arising  from  the  base.  Tlio 


whole  structure  has  by  this  time  come  im- 
mediately up  to  the  under  side  of  the  epi- 
dermis, which  is  next  ruptured,  and  the  pe- 
rithecium and  the  sporanges  are  protruded, 
more  or  less  according  to  the  habit  of  the 
species  (PI.  20.  fig.  lp,p)-  The  upper  por- 
tions of  the  rows  of  cells  composing  the  pe- 
ridial  membrane  then  separate  more  or  less 
from  each  other,  splitting  into  lobes,  so  as 
to  set  the  sporanges  free,  and  form  a kind  of 
cup  with  toothed  margins  seated  in  the  ex- 
panded perithecium  (figs.  6 & G). 


JEddium  Compositarum,  Mart. 
Fig.  5. 


Perklia  in  various  stages  of  growth  on  the  surface  of  a leaf  j 
30  diam. 


Fig.  6. 


Perpendicular  section  through  a burst  peridium,  showing 
the  sporanges  contained  in  it : 100  diam. 

The  spores,  which  are  at  first  delicate 
cellules,  subsequently  acquire  a tough  mem- 
brane, increasing  considerably  in  size,  so  as 
to  distend  the  parent  ufricle  or  sporange, 
which  is  ultimately  only  recognizable  where 
it  connects  the  spores  together  in  a monili- 
form  series.  The  spores  in  most  cases  now 
acquire  a deeper  colour  (except  in  JE.  huco- 
coniimi),  owing  to  contents  chiefly  accu- 
mulated in  the  centre.  Their  membrane 
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is  coloui'less,  theii’  fomi  finally  iiTegularly 
polygonal,  and  the  diameter  varies  much, 
even  in  ripe  spores  of  one  and  the  same 
^ecies,  from  1-1000  to  1-1800  of  an  inch. 
The  upper  spores  are  often  ripe  at  an  epoch 
when  young  spores  are  still  in  coiu’se  of  pro- 
duction at  the  lower  end  of  the  sporanges ; 
finally,  however,  the  development  ceases  be- 
low and  the  tube  elongates  a little  beneath 
the  lowest  spore,  forming  a kind  of  pedicle 
or  hasidium  to  the  row.  The  ripe  spores 
either  soon  fall  apart  and  fill  the  cup  as  a 
loose  powder,  along  with  short  incomplete 
sporanges,  or  the  rows  persist  even  after 
they  are  matiwe,  held  together  probably  by 
a fiimer  sporangial  membrane. 

The  British  species  of  Jlicidium  are  nu- 
merous ; more  than  thirty  are  described  by 
Berkeley  in  the  British  Flora,  many  of 
which  are  common,  especially  those  of  the 
Mints,  the  Compositse,  such  as  the  Colts- 
foot, &c.,  the  Berbeny,  the  Goosebeivy, 
Buckthorn,  Spimge,  Nettle,  &c.  {JE.  Com- 
positarum,  Menthce,  Berheridis,  Grossidarice, 
crassum,  Euphorhice,  UvticcB,  c^c.). 

Bibl.  For  Species: — British  Flora,  ii.  pt. 
2.  p.  369 ; Greville,  Sc.  Crypt.  Flora,  pis.  7, 
62,^97,  180,  209. 

For  Anatomy  and  Physiology : — Unger, 
Fie  Exantheme,  pp.  297,  300,  t.  3.  f.  18,  19, 
t.  4;  Meyen,  Bflanzenpathologie,  pp.  143, 
148-50;  Tulasne,  Comptes  Bendas,  March 
24  and  31,  1851 ; A«w.  des  Sc.  Nat.  sdr.  3. 
t.  XV. ; ibid.  s4r.  3.  t.  vii.  p.  45 ; sdr.  4.  t.  ii. 
pp.  126,  173 ; Ldveilld,  Rech.  sur  le  dev.  des 
LJriidin^es ; Ann.  des  Sc.  Nat.  s6r.  2.  t.  xi. ; 
Corda,  leones  Fungorum,  iii.  t.  3.  f.  45; 
Anton,  de  Bary,  Die  Brandpilze,  Berlin, 
1853,  p.  55  et  seq.  pi.  5,  6 and  7. 

.iEGERITA,  Persoon. — ^A  genus  of  Mu- 
corini  (Physomycetous  Fungi).  Ai.  eandida, 
Persoon,  occurs  upon  damp  decaying  wood, 
forming  a white  mealy  coat ; its  pendiolum 
is  about  as  large  as  mustard-seed.  JEg. 
setosa,  Grev.,  occumng  in  similar  habitats, 
is  distinguished  by  long  divergent  setifonu 
filaments  among  the  peridiola. 

Bibl.  Gre\'ille,  Sc.  Crypt.  Flora,  pi.  268. 
fig.  1 and  2. 

.riSNGSTRQllMIA,  Br.  and  Sch. — A ge- 
nus of  Leptotrichaceous  Mosses,  including 
many  Dicrana,  and  Ceratodon  cylindneus, 
Br.  & Sch. 

Bibl.  Miiller,  Synops.  Muse.  i.  p.  426; 
Wilson,  Bryolog.  Brit.  pp.  72,  81. 

AERIAL  ROOTS. — A very  large  pro- 
portion of  the  exotic  Orchids  are  epiphjdic 
plants  and  produce  aerial  roots,  which  ab- 


sorb moistm’e  from  the  atmosphere;  the 
same  structure  occurs  in  many  tropical 
Araceae.  The  smTace  of  these  aerial  roots 
is  clothed  by  a peculiar  tissue,  formed  of 
cells  containing  a delicate  spiral  fibre  upon 
the  wall  (PI.  39.  fig.  6).  The  strata  of  spiral- 
fibrous  cells  are  sometimes  numerous,  and 
they  cover  up  the  true  epidennis  of  the 
root.  The  growing  points  of  such  roots  ai’e 
green,  but  the  spiral-fibrous  cells  soon  come 
to  contain  nothing  but  air,  and  then  assume 
a silvery- white  colour. 

.riLTEA,  Lamx. — See  Anguinaria. 

iETlIALlUM,  Linlc.  A genus  of  M)'xo- 
gastres(GasteromycetousFungi).  The  com- 
mon jFthalimn,  .F.  septicurn,  L.  {Jlamm, 
Grev.),  occurs  frequently  on  tan  m hot- 
houses, where  it  is  very  injm'ious,  from  the 
rapidity  of  its  growth  and  the  abundance  of 
its  spores.  The  ordinary  form  is  yellow ; 
but  violet  and  reddish  brovm  varieties  haiu 
been  met  with.  It  grows  also  on  mosses  in 
woods.  Other  species  of  Fthaliuni  have 
been  found  grovdng  upon  iron,  lead,  or 
other  mineral  substances. 

Bibl.  Greville,  Sc.  Crypt.  Flora,  t.  272 ; 
Sowerby’s  Fungi,  t.  399.  fig.  1 (as  Beticularia 
hortensis.  Bull.),  figs.  3 & 4 (as  R.  carnosa 
and  R.  cerea) ; Bolton,  Brit.  Fungi,  t.  134 
(as  Mucor  septicus,  L.);  Berkeley,  Crypt. 
Botany , ya.  236,  339. 

AGARICINI. — A family  of  Hymenomy- 
cetous  Fungi,  characterized  by  bearing  their 
basidiospores  on  thin  fleshy  lamellae  or  giUs, 
arranged  vertically  on  the  under  side  of  a 
stallced  cap,  as  in  the  common  Mushroom. 
The  basidia  are  elliptical  or  elongated  cells 
growing  out  from  the  smdace  of  the  la- 
mellae, with  four  slender  stalk-like  pro- 
cesses at  the  upper  end,  each  bearing  a 
single  spore,  which  becomes  detached  when 
ripe.  These  basidiospores  are  observed  by 
means  of  cross  sections  of  the  lameUae  ; the 
sections  must  be  veiy  thin,  and  require  a 
high  power  for  satisfactory  observation. 
The  sections  keep  tolerably  well  put  up  in 
chloride  of  calcium,  and  are  most  instruct- 
ive when  taken  fr’om  a series  of  specimens 
of  different  ages.  See  Agabicus,  Basidio- 
spobes,  and  Hymenomycetes.  The  bodies 
called  cystidia  or  pollinaria,  are  globular  or 
oval  ceUs,  found  associated  with  the  ba- 
sidia, containing  granular  matter  exhibitmg 
molecular  motion  when  discharged.  These 
organs  have  been  supposed  to  represent  an- 
theridia,  but  are  more  probably  pai-aphyses 
or  aboidive  basidia. 

Bibl.  Berkeley  on  the  FructificGiion  of 
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Hymenomyc.  Finiyi,  Aim.  Nat.  Ilist.  vol.  i. 
81;  L^veill^,  Sur  tHymenium  des  Cham- 
pignons, Ann.  des  Sc.  Nat.  2 s^r.  viii.  321 ; 
Hoffinann,  Bot.  Ze.it.  xiv.  p.  137  (1856). 

AGARICUS,  Linn.— A genus  of  Agari- 
cini  (H}Tnenoni3'cetous  Fungi),  of  which  the 
common  hlushroom,  Agancns  campestris,  is 
the  most  familiar  example.  The  spawn  of 
mushrooms  consists  of  the  flocculent  myce- 
lium, or  vegetative  structure,  from  which 
the  fruits  arise,  and  its  nature  can  only  be 
detected  by  the  microscope,  which  shows  it 
to  be  composed  of  a multitude  of  branched, 
densely  intei-woven  filaments  with  coloiu’- 
less  contents. 

AGATE. — This  weU-lmown  mineral  is 
an  aggi’egate  of  other  mineral  substances,  as 
chalcedony,  jasper,  amethyst,  and  other  va- 
rieties of  quartz.  It  consists,  chemically, 
almost  entrrely  of  silica,  coloured  by  me- 
tallic oxides.  Its  interest  in  relation  to  the 
microscope  depends  upon  the  supposed  or- 
ganic remains  foimd  in  it.  The  animal  re- 
mains have  been  especiallj’-  examined  by 
Mr.  Bowerbank  in  agates,  principally  moss- 
agates,  and  other  siliceous  bodies,  as  jasper, 
the  flints  of  the  chalk  and  greensand,  &c., 
which  he  supposes  to  have  originated  in  the 
continued  attraction  and  solrdification  by 
sponges,  of  silex  dissolved  in  the  water  of 
the  ancient  ocean, — ^these  sponges  formerly 
existing  at  the  bottom  of  the  sea  in  as 
great  abimdance  as  their  recent  types  are 
now  foimd  in  the  ocean,  both  in  tropical 
and  temperate  climates.  The  spicula  of 
sponges  are  commonly  foimd;  also  very 
frequently  the  fibres,  sometimes  in  a perfect 
state  of  preservation,  but  usually  presenting 
the  appearance  of  having  suft'ered  to  a great 
extent  from  maceration  and  disruption  of 
their  component  parts  previous  to  fossiliza- 
tion.  Generally  the  fibres  adhere  together 
in  confused  masses,  with  here  and  there  one 
or  tivo  in  a better  state  of  preservation,  and 
occasionally,  near  the  outer  surface  of  the 
mass,  small  portions  of  the  tissue  are  found 
quite  perfect ; in  other  parts  all  the  inter- 
mediate states  between  perfect  preservation 
and  nearly  complete  decomposition  may  be 
obsen'ed.  The  siliceous  matter  in  which 
these  remains  are  imbedded,  usually  pre- 
sents a clear  and  frequently  a crystalline 
aspect,  w^hile  the  remains  of  the  organized 
mass  are  strongly  tinted  with  colours: — 
bright  red,  brown  and  ochre-yellow  prevail, 
but  occasionally  the  fibres  are  milk-white 
or  bright  green.  Sometimes  the  interior  of 
the  tubular  fibre  only  is  filled  with  colour- 
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ing  matter,  whilst  the  sides  are  semipellucid 
or  of  a milky  white,  in  others  the  whole  of 
the  fibres  are  impregnated  wdth  it.  PI.  19, 
fig.  14  represents  sections  of  a piece  of  agate, 
showing  the  silicified  fibres  of  sponge,  a ; 
the  gemmides  are  seen  at  & ; a separate  fibre 
at  c,  and  spicula  at  d. 

There  are  two  distinct  points  connected 
with  the  presence  of  these  supposed  organic 
remains  in  agate ; one  is,  whether  they 
really  are  organic  remains,  and  the  other  is 
whether  they  are  related  to  the  formation 
of  the  agate,  or  merely  accidentally  present. 
The  first  point  is  a very  difficult  one ; we 
have  only  the  microscopic  appearance  of  the 
bodies  under  one  set  of  conditions  to  judge 
from  : this  is  always  veiy  unsatisfactoiy  ; 
many  of  the  appearances  most  peculiar  to 
organic  bodies,  especially  when  the  latter 
are  not  connected  so  as  to  form  a tissue,  can 
be  closely  imitated  by  crystallization.  StiU 
the  mass  of  evidence  is  decidedly  in  favour 
of  the  appearances  really  representing  por- 
tions of  sponges. 

In  regard  to  the  second  point,  we  believe 
that  the  necessary  connexion  of  the  pre- 
sence of  the  sponges  with  the  formation  of 
agate  cannot  be  maintained ; but  with  this 
question  we  have  nothing  to  do. 

The  supposed  vegetable  stnictures  of 
agates,  described  by  Tiu’pin,  Miiller  and 
many  others,  have  been  clearly  shown  by 
Prof.  Goppert  to  be  entirely  inorganic  pro- 
ducts, chiefly  dendritic  deposits  of  oxide  of 
iron.  His  essay  contains  an  elaborate  hi- 
story of  the  sti’ange  notions  which  have  at 
various  times  been  propounded  concerning 
these  objects.  Sometimes  agate  contains 
crystals  of  quartz,  carbonate  of  lime,  or 
other  mineral  matters  imbedded  in  its  sub- 
stance. Those  paler  varieties  of  quartz, 
which  consist  of  concentric  layers  of  radi- 
ately  grouped  crystalline  needles,  fr-equently 
polarize  light  very  beautifully. 

Bebl.  Bowerbank,  Trans.  Geol.  Soc.  1840 
(Ann.  Nat.  Hist.  vol.  vii.  1841 ; vol.  x.  p.  9 
and  84)  ; Toulmin  Smith’s  objections  (but 
they  refer  rather  co  flint),  An7i.  Nat.  Hist. 
vol.  xix.  p.  1 and  289 ; Goppert,  On  the 
plajit-like  bodies  enclosed  in  Chalcedony, 
Ratishon  Flora,  1848,  p.  57.  See  Flint. 

AGATIIISTEGIA,  D’Orb.— An  order  of 
Foramiiiifera. 

Char.  Chambers  aggregated  on  from  1 to 
6 opposing  faces  aroimd  an  axis  parallel  to 
their  length,  each  usually  extending  the 
length  of  the  shell,  or  half  its  circumference ; 
hence  the  orifice,  which  is  almost  ahvays 
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fiirnislied  witli  an  appendage,  is  situated 
alternately  at  one  or  tlie  other  extemity. 

The  shells  are  generally  milk-white,  and 
not  foraniinato.  The  outer  orifice  is  roimd, 
oval,  or  semilunar,  and  fninishcd  with  a 
simple  or  compound  tooth,  projecting  into 
its  centre. 

Families  and  Genera. 

Earn.  1.  Mii.iolida.  Shell  equilateral. 

Gen.  1.  Uniloculina.  Shell  regular’ ; cham- 
bers embracing,  one  only  apparent  ex- 
ternally, completely  encircling  the  pre- 
ceding. Tooth  single,  dentate  (PI.  42. 
fig.  3). 

2.  Biloculina,  D’Orh.  Chambers  on  two 
opposing  feces,  embracing,  their  interior 
empty,  two  only  apparent  externally; 
orifice  single,  dentate  (PI.  42.  fig.  4). 

3.  Fahularia,  Defr.  As  Bilocidina,  hut 
chambers  subdivided  into  numerous 
tubes ; external  orifices  nimierous. 

4.  Sjnrolomlina,  D’Orb.  Chambers  on  two 
feces,  not  embracing,  aU  visible  exter- 
nally (PI.  42.  fig.  5). 

Fam.  2.  Multiloculida,  D’Orb.  Shell  in- 
equilateral. 

5.  Triloculma.  Chambers  on  three  feces ; 
three  chambers  visible  extei-nally  at  all 
ages ; external  orifice  oval  or  semilimar 
(PI.  42.  fig.  G). 

G.  Cruciloculina,  D’Orb.  As  the  last,  but 
orifice  crucial. 

7.  Articulina,  D’Orb.  Chambers  on  three 
feces,  arranged  in  a straight  line  in  the 
adult  state  (PI.  42.  fig.  8). 

8.  Spheeroidina,  D’Orb.  Chambers  on  foiu- 
feces,  four  apparent  extei-nally  (PI.  42. 
fig.  9). 

9.  Quinqueloculina,  D’Orb.  Chambers  on 
five  feces,  visible  externally  in  the  adidt 
state  only  (PI.  42.  fig.  10). 

10.  Adclosina,  D’Orb.  As  the  last,  hut  five 
chambers  visible  at  all  ages. 

Biel.  D’Orbigny,  For.  Fossiks,  255 ; 
Schultze,  Die  Foram.  (See  Foeaminifeha.) 

AGAVE. — See  Fibres,  Vegetable. 

AGllION. — A genus  of  Neuropterous  In- 
sects. See  Llbellulld.®. 

AINACTIS,  Kiitzing. — A genus  of  Oscil- 
latoriaceous  plants  gi’owing  on  stones  in 
water.  The  two  known  species  have  been 
found  in  Britain. 

1.  A.  gramdifera.  Fronds  from  1-12  to 
1-2"  in  diameter,  often  confluent,  formed  of 
repeatedly  dichotomous  filaments,  dark  olive 
gi’een,  containing  separate  particles  of  car- 
bonate of  lime.  Rii'ularia  gramdifera,  Carm. 


HassaU,  Brit.  Fr.  Algce,  Ixv.  1.  4 ; Ainactis 
alpina,  Kiitz.  Tab.  Phyc.  vol.  ii.  pi.  G3.  1. 

2.  A.  caloarca,  Kiitz.  Fronds  1-4  to  1-2" 
in  diameter,  orbicular,  convex,  ultimately 
confluent,  sometimes  greenish,  often  dark 
chestnut,  composed  of  dichotomous  fila- 
ments, at  length  incrusted  continuously  with 
carbonate  of  lime.  Kiitzing,  1.  c.  pi.  G3.  ii. ; 
Bivularia  calcarea,  Cai’michael ; Lithoncnia 
calearea,  HassaU,  /.  c.  tab.  Ixv.  fig.  2. 

Kiitzing  states  that  the  gelatinous  sheaths 
of  the  filaments  of  A.  alpina  have  a spiral 
fibrous  structm’e.  See  Spiral  Structures. 

AIR. — It  need  scarcely  be  remarked  that 
the  air  consists  essentially  of  a mixture  of 
two  gases,  oxygen  and  nitrogen,  in  the  pro- 
portion hy  volume  of  about  21  parts  of  the 
loimer  to  79  of  the  latter,  with  variable 
quantities  of  gaseous  carbonic  acid  (about 
l-2000th)  and  aqueous  vapour.  Now  as  the 
component  molecules  of  gases  ai-e  invisible 
with  any  powers  of  the  microscope,  the  air 
possesses  no  microscopic  characters.  In  two 
respects,  however,  the  study  of  the  air  in  its 
relations  to  the  microscope  is  of  great  im- 
portance ; — 1st,  in  regard  to  the  optical 

S3arances  produced  by  the  passage  of 
t through  it  when  contained  in  bodies 
submitted  to  microscopic  examination ; and 
2ndly,  in  regard  to  the  pai-ticles  which  are 
always,  in  greater  or  less  numbers,  sus- 
pended in  it. 

In  microscopic  investigations  we  meet 
with  air  either  existing  in  ceUs  or  cavities 
in  various  tissues,  or  in  the  foi-m  of  bubbles, 
confined  by  the  liquid  in  which  the  objects 
are  usually  immersed.  When  smi’ounded 
and  confined  by  liquid,  it  mostly  assumes  a 
spherical  form,  in  accordance  with  the  law 
of  hydrostatics,  that  the  pressure  of  fluids 
is  equal  in  all  directions;  sometimes  the 
spherical  fomi  is  exchanged  for  that  of  a 
compressed  or  oblong  spheroid,  the  result  of 
the  pressure  of  the  glass  slip  covering  the 
object.  VHien  confined  in  cells  or  cavities, 
it  assumes  the  foi-m  of  these.  It  is  in  ge- 
neral easily  recognized  hy  transmitted  light, 
from  the  smooth  and  even  darkness  or 
shading  given  to  its  margins,  whilst  in  the 
centi’e  it  appears  limiinons  and  clear.  Some- 
times the  dark  margins  of  air-huhbles  have 
a pale  pui-plish-j-ellow,  blue  or  gi-eenish 
tinge.  By  reflected  light,  of  course  no  dark- 
ness is  produced,  but  it  then  appeal’s  vitre- 
ous and  shining,  in  consequence  of  the  re- 
flexion talring  place  from  its  surface.  So 
long  as  air-huhbles  or  confined  portions  of 
air  are  large,  the  optical  appearances  above 
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describod  are  sxifRciently  characteristic ; al- 
thougli  slioiild  any  doubt  exist  as  to  the 
nature  of  a supposed  accunudation  of  air, 
the  latter  must  be  displaced,  either  by  press- 
ure between  two  slips  of  glass,  or  by  Lm- 
inersing  the  obi'ect  in  which  it  exists  in  some 
liquid  and  applying  heat.  AVlien,  however, 
air  is  confined  vathin  very  minute  cavities, 
especially  when  these  possess  definite  forms, 
tlie  clear  centre  is  frequently  no  longer  to 
bo  detected,  the  whole  appearing  perfectly 
black  and  solid,  and  grave  errors  have 
arisen  from  inattention  to  this  circum- 
stance, as  explained  in  the  Introduction 
(p.  xxxi). 

The  coiqxuscles  of  dried  bone  were  thus 
formerly  considered  as  solid  bodies,  as  their 
name  implies,  and  as  consisting  of  calcare- 
ous matter,  imtil  it  was  foimd  that  they 
could  be  filled  with  a liquid.  In  aU  cases, 
then,  where  absolute  certainty  is  required 
of  the  natm-e  of  an  apparent  air-bubble  or 
accximulation  of  air,  attempts  should  be 
made  to  displace  the  mass,  either  by  pres- 
sirre  or  prolonged  immersion  in  a liquid, 
especially  with  the  aid  of  gentle  heat. 

The  appearance  presented  by  air  con- 
tained in  tissues,  is  easily  studied  in  a diy 
section  of  any  kind  of  pith  or  other  vege- 
table structiu’e,  such  as  elder-pith,  rice- 
paper  or  cork.  (Cork  is  really  heamer  than 
water,  and  owes  its  lightness  to  the  air  it 
contains : see  Cohk.)  On  immersing  these 
in  water,  this  liquid  soon  enters  the  lateral 
cells,  but  long  digestion  is  required  before 
the  internal  cells  become  filled  with  it  and 
the  whole  of  the  air  is  displaced. 

The  determination  of  the  actual  nature, 
as  regards  chemical  composition,  of  air  con- 
fined in  tissues,  is  a matter  of  difficulty 
where  the  quantities  are  microscopic.  The 
nitrogen  can  only  be  detected  by  its  nega- 
tive properties  to  reagents ; the  presence  of 
oxx'gen  might  be  determined  by  moistening 
a section  of  any  structure  with  recently 
boiled  distilled  water,  and  then  placing  it  in 
a cell  containing  a solution  of  protosulphate 
of  iron,  and  immediately  sealing  the  cell 
with  varnish  and  allowing  the  action  to 
continue  for  some  time. 

For  the  detection  of  Cabbonic  Acid,  see 
that  article. 

There  is  yet  a source  of  fallacy  in  the 
detection  of  air  imprisoned  in  structures 
wliere  these  are  of  a hard  resisting  nature, 
a.s  in  mineral  bodies.  An  illustration  of  this, 
with  the  method  of  its  avoidance,  is  given 
under  Tobaz. 
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In  regard  to  the  solid  particles  present 
in,  or  subsiding  from  the  air,  and  forming 
dust,  these  consist  principally  of  the  spores 
of  fungi,  lichens,  and  algae,  pollen,  the  de- 
tritus of  the  soil,  fine  fr-agments  of  vegetable 
and  animal  fabrics  accidentally  sepai-ated 
and  diffused  during  the  ordinary  operations 
of  every-day  life,  the  dried,  but  not  dead 
bodies  of  infusoria,  and  the  ova  of  the  lower 
members  of  the  animal  kingdom.  The  kind 
of  bodies  present  in  the  air  vai’ies  according 
to  the  locality ; thus  in  cities,  the  dust  con- 
sists mostly  of  fragments  of  products  of 
manufactures,  with  the  spores  of  fungi, 
mixed  with  particles  of  caifron  or  soot,  the 
ova  of  the  lower  animal  forms  being  com- 
paratively few,  and  belonging  to  a limited 
number  of  species ; whilst  in  o^en  places  in 
the  coimtiy,  a more  ready  diftusion  of  the 
spores  of  plants  and  the  ova  of  animals 
takes  place,  and  the  sources  from  which 
fr-agments  of  textile  fabrics  are  derived,  ai-e 
less  munerous. 

The  inorganic  particles  deposited  fr-om 
the  air,  consist  of  fine  grains  of  sand,  wafted 
from  the  soil  by  winds,  and  rarely  fall  other- 
wise than  near  the  cm-rents  by  which  they 
are  borne.  They  are  easily  recognized  by 
their  angidar  forms,  their  resistance  to  com- 
pression, and  their  not  being  destroyed  or 
decomposed  by  exposiu-e  to  a red  heat. 
Certainty  as  to  their  composition  can  only 
be  obtained  by  chemical  analysis.  See 
Sand. 

The  animal  fomis  deposited  from  the  air 
formerly  gave  rise  to  much  pei-plexity.  It 
has  long  been  Imown  that  when  solutions  of 
various  organic  substances,  or  liquids  con- 
taining these  matters,  undergoing  sponta- 
neous decomposition,  were  exposed  to  the 
air,  the  liquids  were  soon  found  to  teem 
with  life ; infusoria  of  various  kinds,  ac- 
cording to  the  nature  of  the  decomposing 
matter,  being  discovered  in  them  in  abun- 
dance. It  seemed  very  natural  to  conclude 
that  these  derived  their  origin  fr-oni  the  sub- 
stances imdergoing  decay,  and  it  is  not  to 
be  wondered  at,  that  the  fact  should  have 
given  rise  to  the  conclusion  that  here  was 
evidence  of  the  spontaneous  or  equivocal 
generation  of  animals. 

This  theoiy  has  now  ceased  to  be  acknow- 
ledged ; and  a common  som-ce  of  fallacious 
reasoning  lies  in  overlooking  tlie  fact,  that 
the  air  contains  the  germs  of  numerous  ani- 
mal forms,  still  capable  of  resuming  tlieir 
active  vitality  when  they  meet  witli  the 
requisite  conditions.  Of  this  we  have  con- 
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vinciiig  proof.  For,  if  the  liquid  containing 
the  decomposing  matters  he  heated  to  ebul- 
lition for  some  time  in  a bottle  or  other 
vessel,  into  the  cork  closing  which  Wo 
bent  tubes  are  inserted,  and,  after  the  air 
has  been  completely  displaced  by  the  va- 
pour, the  fresh  air  admitted  he  previously 

i)assed  through  red-hot  tubes,  which  we 
lave  no  reason  to  believe  exerts  any  action 
upon  it,  animalcules  cease  to  be  met  with, 
and  the  decomposition  of  the  substance  and 
gi'owth  of  the  organisms  no  longer  take 
place,  even  in  an  indefinite  period.  That 
the  liquid  in  these  cases  does  not  experience 
alteration  rendering  it  incapable  of  support- 
ing the  life  of  the  animal  tonns  introduced, 
is  shown  by  subsequently  admitting  air 
which  has  not  been  heated  to  redness,  when 
the  animalcules  appeal’  as  rapidly  as  in 
fresh  liquids. 

In  the  infusoria,  which  are  the  foims  most 
frequently  met  with  in  infusions  of  decaying 
substances,  and  the  increase  of  which  takes 
place  in  a threefold  manner,  by  subdivision, 
gemmation,  and  the  fomiation  of  swann- 
genns  and  ova,  we  cannot  wonder  that  the 
reproductive  bodies  are  fr’equently  not  recog- 
nizable, when  we  recollect  that  the  perfect 
organisms  themselves,  in  many  cases,  are 
barely  within  the  reach  of  the  highest 
powers  of  oiu’  microscopes. 

A list  of  the  animalcules  most  commonly 
existing  in,  or  conveyed  by  the  air,  will  be 
given  under  the  head  of  those  liquids  in 
which  we  find  them  living ; see  also  the 
articles  Infusions,  Solutions,  Feumen- 
TATioN,  and  Puthefaction. 

Vegetable  foims  are  constantly  met  with 
as  deposited  from  the  ah’.  In  them,  the 
spores  are  probably  alone  the  bodies  by 
means  of  which  the  diffusion  of  the  lower 
lants  by  the  agency  of  the  air  is  effected, 
linute  frmgi  are  fr’equently  foimd,  like  the 
animalcules  above  alluded  to,  in  various 
vegetable  and  animal  liquids  undergoing 
fermentation  and  decomposition.  The  ques- 
tion of  the  relation  of  these  frmgi  to  the 
pi’ocesses,  will  be  foimd  discussed  under 
iSsBMENTATiON  and  PUTREFACTION;  and 
the  various  genera  and  species  found  in  dif- 
ferent kinds  of  liquids  are  treated  of  under 
the  heads  of  these  liquids.  Fmigi  and  algm 
are  also  met  with  as  parasites  and  ento- 
phytes  upon  and  in  living  animals ; for  an 
account  of  these,  see  Parasites  and  En- 
TOPHYTES. 

The  lower  foims  of  fungi  are  trequcntly 
foimd  growing  upon  siu’faces  from  which 


they  can  derive  no  nourishment,  as  upon 
slips  of  glass,  window-panes,  &c.  In  these 
cases  they  must  derive  their  nourishment 
from  the  atmosphere.  When  found  in  these 
situations,  however,  they  soon  cease  to  gi’ow 
by  subdivision  of  cells  or  gemmation,  but 
speedily  form  spores.  The  most  common 
ones  in  these  situations  are  the  sugar  fun- 
gus, PenicilUum  glaumim  and  Aspergillus 
penicillatus,  Mucors,  &c. 

The  method  of  distinguishing  whether 
any  minute  particle  deposited  from  the 
air  is  of  animal  or  vegetable  nature,  is  de- 
scribed under  Tissues,  Animal  and  Ve- 
getable. 

Organic  bodies  derived  from  the  air  are 
sometimes  met  ivith  in  snow  and  hail. 
These  are  alluded  to  in  the  articles  Snow 
and  Hail. 

The  air  has  fr’equently  been  examined  in 
regard  to  the  presence  of  animal  or  vege- 
table organisms,  which  might  account  for 
the  production  of  epidemic  and  infectious 
diseases.  In  none  of  these  cases  have  any 
bodies  ever  been  found  which  could  in  any 
way  be  interpreted  as  the  origin  of  the  dis- 
eases— nothing  more  has  been  met  with 
than  common  infusoria  and  such  other 
bodies  as  may  at  aU  times  be  found  in  air, 
from  whatever  som’ce.  As  these  experi- 
ments cannot,  however,  be  too  frequently 
repeated,  it  may  be  weU  to  point  out  the 
method  of  making  them.  The  best  plan  is 
to  connect  a glass  tube,  twice  bent  at  right 
angles,  with  an  aspirator ; the  free  end  of 
the  tube  shoidd  be  drawn  to  a fine  point, 
and  just  above  this,  the  tube  should  be 
blown  into  a bulb.  The  point  is  then  im- 
meraed  in  a small  quantity  of  pure  water, 
and  the  water  allowed  to  run  very  slowly 
fr’om  the  aspirator.  The  water  is  then 
slowly  drawn  into  the  tube  and  the  air  is 
washed  as  it  passes  by  the  water  in  the  bulh. 
When  a large  quantity  of  air  has  been 
washed  by  the  water,  the  latter  is  shaken 
brisldy  and  allowed  to  run  into  a clean 
glass  tor  examination. 

Another  method  consists  in  closing,  by 
fusion,  the  end  of  a glass  funnel,  filling 
this  ’svith  ice,  and  collecting  the  drops  of 
water  condensed  fr’om  the  aii’  in  a receptacle 
placed  beneath. 

The  appearances  presented  by  air  as  exist- 
ing in  cell-cavities  is  represented  in  PI.  38. 
fig.  23  rt ; in  the  delicate  cavities  of  a hair 
in  PI.  22.  fig.  1 ; and  the  lower  part  of  the 
same  figure  represents  a portion  from  which 
the  air  has  been  displaced  by  liquid. 
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AIR-BLADDER  of  Fislies.  See  Swim- 
ming Bladdkr. 

AIR-BUBBLES.  See  Am. 

AIR-CELLS  of  aiiiinal3.---Theseare  dila- 
tations or  expansions  of  the  air-passages;  but 
a distinction  must  be  made  between  them 
and  the  lungs,  which  might  be  regarded  also 
as  air-ceUs.  See  Lungs. 

The  proper  air-cells  or  air-sacs,  as  met 
■nnth  in  birds,  are  membranous  cavities  com- 
municating with  the  lungs  and  distributed 
through  the  chest  and  abdomen.  These 
air-sacs,  or  prolongations  of  them,  extend 
over  almost  all  paints  of  the  body,  around  the 
joints  of  the  extremities,  into  the  bones,  the 
quills  and  the  feathers,  and  even  between 
the  skin  and  subjacent  muscles.  Dming 
iu^iration,  the  air  enters  all  these  cavities. 

In  insects  the  ah’-cells  or  sacs  consist  of 
dilatations  of  the  tracheae.  See  Trache.®. 

Their  obvious  use  is  either  to  diminish 
the  specific  gi’avity  of  the  body,  or  to  act  as 
reseiwoirs  of  air  dming  the  impeded  respira- 
tion connected  with  fijght. 

Bibl.  Siebold  and  Stannius,  Lehrb.  d. 
vergleich.  Anat. ; Owen,  Hunterian  Lectures ; 
Cai-penter,  Man.  of  Compar.  Anat. 

AIR-PASSAOES  in  plants  are  large 
intercellular  passages,  occiuTing  especially 
in  the  stems  of  Monocotyledons  and  in  the 
leaves  and  stems  of  aquatic  plants.  Their 
form  and  an'angement  are  sometimes  very 
regular  and  elegant,  especially  when  they 
depend  upon  a certain  regular  peculiarity  of 
shape  in  the  cells  which  form  the  walls  of  the 
passages.  Thus  cross  sections  of  the  com- 
mon rush  are  pleasing  microscopic  objects,  ■ 
exhibiting  regular  stellate  cells,  the  rays  of 
which  are  separated  bj'  large  air-passages, 
giving  the  spongy  textm'e  to  the  stnicture. 
Large  air-passages  communicating  with  the 
stomata,  are  not  unfrequently  lined  by  a 
cuticular  layer  similar  to  that  found  upon 
the  external  siuTace  of  epidermal  cells.  In 
the  Nyniphceacece  (Water-liljf  family)  the 
large  air-passages  in  the  floating  leaves  and 
the  stem  have  peculiaiiy  developed  star-like 
cells  projecting  freely  into  these  cavities ; 
these  cells  are  filled  with  a granularsubstance 
very  unlike  the  contents  of  the  large  cells  of 
the  general  parenchyma  of  the  leaf.  Their 
nature  and  office  are  yet  unknown.  The 
stems  of  the  Equiseta,  or  Horse-tails,  pre- 
sent a very  regular  arrangement  of  peiqien- 
dicular  air-passages  in  the  thin  walls  of  their 
hollow  stems,  seen  well  in  cross  sections. 
See  EciuisKTACKiE. 

AIR-SACS  in  plants.  — The  genus 


JJtricularia,  or  Bladder-wort,  takes  its  name 
from  a peculiar  structoe  of  its  leaves.  The 
common  species,  TJ.  vulgaris,  L.,  often  fomid 
svamming  just  below  the  surface  of  the 
water,  in  quiet  streams,  is  provided  with  a 
curious  floating  apparatus,  formed  by  modi- 
fication of  portions  of  the  feathery  leaves, 
consisting  of  small  membranous  sacs  or 
pouches,  closed  by  a valve.  The  opening  of 
the  pouch  is  somewhat  funnel-shaped ; and 
the  mouth,  as  also  the  internal  walls  of  the 
cavity,  is  furnished  with  cmious  micro- 
scopic glandular  hairs.  Certain  of  the  cells 
contain  a blue  coloming  matter  distinct  in 
its  nature  fr'om  chlorophyll.  The  valve  of 
the  pouch  appears  to  be  capable  of  opening 
inwards  only ; so  that  while  it  is  tiu'gid  with 
sap,  in  the  vigorous  periods  of  life,  it  is  kept 
closed  by  the  pressiue  of  the  air  apparently 
secreted  within  the  pouch  ; afterwards  the 
tissue  loses  its  tension  and  the  air  makes 
its  way  out,  allowing  water  to  enter,  and  thus 
putting  an  end  to  the  perfoimance  of  the 
function  of  the  air-sac. 

Bibl.  Meyen,  Secretimis-organe  der 
Eflanzen,  Berlin,  1837,  p.  12.  t.  v.  figs.  1-6 ; 
Goppert,  Botanische  Zeitung,  1847,  p.  721 ; 
Benjamin,  Bat.  Zeit.  1848, 1 etseq. ; Schlei- 
den.  Principles  of  Botany,  English  trans- 
lation, pp.  77-279. 

AIR -TUBES  ofinsects. — These  arehomy 
tubes  found  in  some  insects  which  live  in 
water,  as  the  laiwse  of  many  Diptera  and 
some  water-bugs  {Nepa,  Banatra).  They 
are  placed  either  at  the  first  or  last  abdominM 
segment.  See  Nepa,  Culex,  Insects. 

AIR-VESSELS  inInsects,  seeTRACHE.®. 
In  plants,  see  Spiral  Vessels. 

ALARIA,  Greville. — A genus  of  Lami- 
nariacese  (Eucoid  Algse),  distinguished  by 
their supeifficial  fr-uctification,  arranged  inde- 
finite patches  on  the  siuface  of  special  fr’onds, 
something  like  the  sori  of  E ems.  The  patches 
consist  of  sporanges  resembling  the  thecae  of 
lichens,  crowded  together  and  interposed 
between  perpendicular  epidennal  cells.  The 
sporanges  ol  A.  esculenta  are  described  by 
most  authors  as  pyi’ifonn  spores  enclosed  in 
a perispore,  but  they  perhaps  produce  bici- 
liated  zoospores  like  those  of  Laminaria, 
See  Laminaria. 

Bibl.  Harvey,  Brit.  Marine  Algce,  p.  29. 
pi.  3 A. 

ALBERTIiV. — A genus  of  Rotatoiia.  See 
Albertina. 

ALBERTINA. — A family  of  Rotatoria 
(Duj.). 

(Jhar.  Body  cylindrical,  vermiform. 
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rounded  in  front,  with  an  oblique  orifice, 
from  which  the  ciliated  organ,  scarcely 
broader  than  the  body,  projects,  terminated 
behind  by  a short  conical  tail.  Jaws  forceps- 
like, simple  or  imidentate. 

This  family  contains  only  a single  genus, 
and  this  of  a single  species,  A.  vcrmiculus 
(PI.  34.  fig.  4),  which  lives  parasitically  in  the 
intestines  of  worms  (Lumbrici)  and  slugs 
(^Limaces).  Length  1-47  to  1-79". 

Within  the  body  are  seen  ova  and  foetus 
in  various  stages  of  development.  The  cili- 
ated apparatus  in  front  of  the  mouth  is  sm'- 
mounted  by  a hood-lilre  appendage. 

ALBUMEN  (Chemical). — A proximate 
principle  of  animal  and  vegetable  bodies, 
with  which  we  are  familiar  as  occurring  in 
the  white  of  egg.  It  exists  in  two  states, 
rmcoagulated  and  coagulated.  At  a tempe- 
ratiue  of  160°  F.,  provided  no  fr’ee  alkali  is 
present,  it  is  reduced  from  the  former  into 
the  latter  condition.  Its  chemical  relations 
to  other  proteine  compounds  are  not  very 
firmly  established.  It  is  reddened  by  Millon’s 
test ; is  insoluble  in  acetic  acid ; is  rendered 
piu'ple  by  Petteukofer’s  test,  but  the  reaction 
requires  some  time  for  its  production.  In 
the  coagulated  state  it  is  distinguished  from 
fibrine  by  the  action  of  acetic  acid,  and  by 
its  insolubility  under  prolonged  digestion  at 
a heat  of  110°  E.  with  solution  of  nitrate  of 
potash.  ^\Tien  heated  with  strong  mvu’iatic 
acid,  it  is  colom-ed  pm-ple. 

Albimien  possesses  no  microscopic  charac- 
ters ; when  coagulated,  it  appears  to  consist 
of  extremely  fine  amoi’phous  gi’auules.  See 
PnOTEDTE. 

Bibl.  See  works  on  Chemistiy ; Brande’s 
Chemistry ; Lehmann’s  Physiol.  Chemie. 

ALBUMEN,  or  PEEISPEEM  (of  seeds). 
— This  is  a technical  tenn  used  in  Botany  to 
denote  the  cellular  stnictiue  which  exists  in 
greater  or  less  quantity  in  all  seeds  where 
the  development  of  the  embiyo  is  not  accom- 
panied by  the  entire  absoi’ption  of  the 
nucleus  of  the  ovule.  When  the  embiyo 
does  so  displace  the  nucleus,  it  becomes 
immediately  invested  bj^  the  seed-coats ; in 
other  cases  it  is  found  imbedded  in  a mass 
of  cellular  tissue  of  varying  structure,  which 
is  the  ‘ albimien.’  The  structure  of  albumen 
corresponds  to  that  of  the  cotyledons  of  seeds 
devoid  of  albumen,  both  serving  the  same 
office,  namely,  that  of  reservoir  of  nutriment 
for  the  germinating  seed.  This  nutriment 
may  be  laid  up  in  different  conditions, 
namely,  in  the  state  of  starch,  of  oil,  or  of 
cellulose,  and  in  the  last  case  in  a soft 


and  fleshy,  or  a hard  and  homy  condition. 
Coiiibined  conditions  are  often  met  with  in 
the  same  stmciure,  as  when  a fleshy  tissue 
contains  starch  or  oil  in  the  cavities  of  its 
cells,  &c. 

Starchy,  mealy  or  farinaceous  albumen 
constitutes  the  chief  part  of  the  seeds  of 
many  plants,  especially  of  those  of  the  Grass- 
tribe,  and  is  that  portion  of  the  corn-grains 
whence  white  flour  is  obtained.  Here  the 
cellular  tissue  is  composed  of  membranous 
cells  densely  filled  ivith  starch-gi-ains  (PI.  36. 
fig.  1 c).  The  edible  portion  of  the  cocoa-nut 
is  the  coiTesponding  region  of  that  seed,  and 
affords  us  a good  example  of  an  oily  albu- 
men, composed  of  tolerably  thick-walled 
cells  filled  -with  a viscid  mucilage,  in  which 
abundance  of  oil-globules  are  suspended. 
The  stone  of  the  Bate,  the  nut  of  the  Areca 
Palm  (PI.  38.  fig.  21),  are  good  examples  of 
a homy  albumen,  the  cells  possessing  walls 
of  extreme  thickness,  traversed  bj'  pores  and 
fomied,  like  wood-cells,  by  the  deposition  of 
successive  layers.  In  the  ripe  seed  the 
structm’e  of  this  homy  albumen  is  generally 
much  disguised,  and  a section  exhibits  the 
appearance  of  a homogeneous  horny  sub- 
stance excavated  into  irregidar  cavities.  By 
applying  dilute  sulphuric  acid,  the  true 
boundaiies  of  the  cells  may  generally  be  di- 
stinguished, and  often  even  the  lamination  of 
the  walls  (PI.  38.  fig.  22).  The  substance 
called  Vegetable  Ivory  is  the  albumen  of  the 
seed  of  the  Phytelephas  Palm,  and  is  an 
instance  of  an  extreme  degree  of  develop- 
ment of  the  cellidose  albumen,  vj’ing  with 
the  hardest  woods  in  the  solidity  of  its  cell- 
walls.  A fine  section  of  this  albumen,  espe- 
cially if  ti-eated  with  acid,  at  once  reveals  the 
cellular  structiu’e  of  this  dense  substance 
(PI.  38.  fig.  23).  The  true  structure  may 
also  be  detected  by  the  help  of  polarized 
light  (see  Poeahization).  The  cotjdedons 
of  many  seeds  are,  as  above  stated,  formed 
of  elementary  structures  resembling  those  of 
albumen.  We  find  them  farinaceous,  fleshy, 
or  oily,  but  rarely  attaining  to  a very  great 
degree  of  solidity  in  the  horny  form.  The 
cotjdedons  of  beans  are  composed  of  a fleshy 
cellular  tissue  with  thick,  porous  walls, 
coloured  blue  by  iodine  alone  (amyloid), 
while  the  cavities  of  the  cells  are  filled  vdth 
starch-grains  (PI.  36.  fig.  20).  The  cotyle- 
dons of  the  almond,  nut,  &c.,  are  examples 
of  fleshy  cells  containing  abundance  of  oil- 
globules. 

The  albumen  of  seeds  may  be  formed  by 
the  development  of  the  tissue  of  the  nucleus 
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of  the  oviile,  in  which  case  it  is  distinguished 
by  some  botiuiists  ns  the  episperm ; gene- 
rally it  is  formed  from  the  cells  inside  the 
embryo-sac,  the  latter  expanding  to  displace 
the  uuclens  which  becomes  absorbed ; such 
albumen  is  called  endosperm.  Some  seeds, 
such  as  those  of  the  Nymplifeacese,  Pipe- 
racese  and  others,  have  both  endo^erm 
and  episperm,  i.  e.  albumen  formed  inside 
and  outside  the  embryo-sac.  The  term 
perisperm  is  often  (advantageously)  substi- 
tuted for  albumen,  which  has  quite  a different 
signification  in  physiological  chemistry. 

The  albiunen  of  seeds  is  examined  by 
means  of  fine  sections.  In  the  horny  or  bony 
seeds,  the  application  of  solution  of  potash 
or  niti-ic  acid  is  very  serviceable  in  ascertain- 
ing the  ti’ue  cellular  structirro. 

Bihl.  Schleiden  and  Vogel,  Ueher  Alhu- 
7nen,  N ova  Acta,  1838,  xix.  p.  52  (with  plates). 

ALCYONELLA. — A genus  of  Bryozoa 
(Poh'zoa),  belonging  to  the  order  Hippo- 
crepia  and  family  Pluniatellidae. 

Char.  Tubes  branched,  adlierent  to  each 
other  by  their  sides ; orifices  teianinal ; ova 
(stato-blasts)  presenting  an  outer  ring,  but 
free  from  spines. 

Polj-pidom  encmsting,  and  foiming  a 
sponge-like  brown  or  greenish  mass,  attached 
to  submersed  wooden  posts, &c.  3 species : — 

1.  A.  stagnorimi  ( fungosa'),  PI.  33.  fig.  3 a,  b, 
c,  d.  Polypidom  indefinite ; orifices  of  tubes 
entire,  and  without  a fiu-row.  Common. 

2.  A.  Senedeni.  Polypidom  indefinite  ; 
tubes  emarginate  at  the  oiifice,  and  furnished 
with  a longitudinal  fuiTow.  Rare. 

3.  A.  flahcllum.  Polypidom  fan-shaped ; 
tubes  prostrate  with  a ftirrow.  Rare. 

Bibl.  Johnston,  Brit.  Zooph.  391;  All- 
man,  Freshwater  Polgzoa  (Ray  Society),  86. 

ALCYONIDEVDBE  (Ilalcyonellea,  Ehr., 
Johnston). — A family  of  marine  Biyozoa, 
of  the  order  Infundibulata,  and  suborder  Cy- 
clostomata. 

Char.  Poli-pidom  sponge-like,  fleshy,  of 
irregular  foim ; cells  irregularly  ananged, 
immersed,  with  a contractile  orifice  ; no  ex- 
ternal ovarian  capsides.  Genera : — 

1.  Alcgoyiidimn,  Lamx.  Erect ; lobed  or 
simple ; cells  pentagonal. 

2.  Cgcloum,  Hass.  Encrusting,  covered 
with  imperforate  papillae ; eggs  in  circular 
clusters. 

3.  Sarcochitum,  Hass.  Encrusting,  covered 
with  perforate  prominences  in  whicli  the  cells 
are  immersed ; eggs  scattered  singly  through- 
out tlie  polypidom. 

Bibl.  See  the  Genera. 


ALCYONIDIUM,  Lamx. — A genus  of 
Infundibulate  Bryozoa,  of  the  suborder  Cte- 
nostomata,  and  family  Alcyonidiadae. 

Three  British  species.  They  occm’  at- 
tached to  marine  objects  by  a narrow  base. 

1.  A.  gelatinosum.  Lobed,  lobes  subcyliu- 
di-ical,  surface  smooth ; attached  by  a narrow 
base.  Deep  water. 

2.  A.  hirsutum.  Lobed,  compressed,  sur- 
face papillar  from  partial  protrusion  of  the 
polype-cells.  Common. 

3'.  A.  parasiticum.  Encrusting,  earthy, 
surface  porous. 

Bibl.  Zoimstan,  Brit.  Zooph.^h8\  Gosse, 
Man.  Zool.  ii. ; Hassall,  Ann.  Nat.  Hist.  vii. 
370 ; Reid,  ibid.  xvi.  393. 

ALCYONIUM. — A genus  of  marine  Po- 
li'pes  or  Zoophytes,  belonging  to  the  order 
Actinoida,  and  family  Alcyonidse. 

Char.  Polype-mass  lobed  or  encrusting, 
spongy,  containing  scattered  calcareous  spi- 
cula.  The  skin  coriaceous,  marked  vdth 
stellate  pores ; interior  gelatinous,  netted 
with  tubular  fibres  and  perforated  with  lon- 
gitudinal canals  terminating  in  the  poljq>e- 
ceUs,  which  are  subcutaneous  and  scattered. 
Polypes  exsertile.  Two  species  : — 

1.  A.  digitatuyn  (spicida,  PI.  33.  fig.  28). 
Commonly  called  'dead  man’s  toes  or  hands,’ 
and  cows’-paps.  Fonn  of  pohq>idom  vari- 
able, gi’ejdsh -white  or  orange-coloured,  skin 
somewhat  winnkled,  studded  over  with  stel- 
late pores,  even  wth  the  siuface. 

Very  common,  so  that  on  many  parts  of 
the  coast  scarce  a shell  or  stone  can  be 
efredged  from  the  deep  that  does  not  seiwe 
as  a support  to  one  or  more  specimens. 

2.  A.  glomeratiim.  Coloui’  deep  red ; rare. 

Bibl.  Johnston,  Brit.  Zoophytes,  174; 

Gosse,  3Ian.  Zool. 

ALDERIA. — A name  proposed  by  Mi*. 
Pritchard  to  designate  a new  and  doubtful 
genus  of  animals  discovered  by  Mr.  Alder. 

The  body  of  one  species  (PL  40.  fig.  13)  con- 
sisted of  a vase-  or  cup-form,  expanded  at  the 
top  and  fmaiished  with  numerous  pointed 
tentacles,  abruptly  thickened  towards  the 
base  and  forming  more  than  one  row : they 
had  veiy  little  motion,  but  were  occasionally 
bentforwards,  and  the  whole  were  sometimes 
slowly  reti-ncted.  The  body  was  attached  to 
a Sertidaria  by  a tolerably  stout  stem. 

A second  species  (PL  40.  fig.  14)  was  ratlier 
smaller,  the  hody  of  an  ovate  foim  with  a 
very  slender  and  shortish  stem ; the  tentacles 
wore  capitate,  not  so  numerous  as  in  the  first 
spc'cies,  and  placed  in  a single  row  roinid  a 
narrow  disc. 
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This  species  was  also  found  on  a Ser- 
tularia. 

A third  (PL  40.  fig.  15)  was  foimd  in  fresh 
water.  Its  body  was  pear-shaped,  or  rather 
bell-shaped,  with  a distinct  rim  round  the 
top  and  a single  row  of  delicate  capitate 
retractile  tentacles  ; the  stem  was  long  and 
slender,  hlr.  Alder  remarks  that  they  come 
nearest  to  the  genus  Acineta  of  Ehrenberg ; 
the  third  species  somewhat  resembles  Ac. 
mystacina,  E.,  yet  difi’ers  from  it  in  the  latter 
appearing  of  a more  simple  form,  and  the 
tentacles  ai’ising  irregidarly  from  difierent 
pai-ts  of  the  body. 

Mr.  Alder  remarks  that  they  form  a more 
perfect  link  between  the  Infusoria  and  the 
Campanularian  Zoophytes  than  any  hitherto 
known. 

Should  these  animals  be  again  met  with, 
it  would  be  very  desirable  to  keep  them 
alive  and  ascertain  whether  they  do  not 
represent  an  immatm’e  condition  of  some 
Zoophytes. 

Bibl.  Traits,  of  Tyneside  Natwalists' 
Field  Club,  i.  p.  365 ; Ann.  Nat.  Hist.  vii. 
p.  426  ; Pritchard’s  Inf.  Aniin.  p.  558. 

ALECTO,  Lamx. — A genus  of  marine 
Bryozoa,  of  the  suborder  Cyclostomata  and 
family  Tubuliporadse. 

The  three  British  species  are  foimd  upon 
old  shells  and  stones  from  deep  water. 

1.  A.  gramdata.  Cells  in  one  or  occa- 
sionally two  rows,  their  walls  granular. 

2.  A.  major.  Cells  in  more  than  one  or 
two  rows,  their  walls  smooth. 

3.  A.  dilatans.  Branches  of  polypidom 
dilated  at  the  ends;  cells  in  several  rows, 
their  walls  gi-anular. 

Bibl.  Johnston,  Bnt.  Zooph.  280 ; Busk, 
Cat.  of  Mar.  Polyz.  (Brit.  Miis.). 

ALECTORIA,  Acharius. — A genus  of 
Parmeliaceous  Lichens,including  two  British 
species,  A.  juhata  and  A.  sarmentosa,  the 
fnictification  of  which  is  rarely  met  with. 

ALGriE,  Sea-iceeds,  ^c. — ^This  class  of  the 
ThaUophytes  includes  the  Sea- weeds  and  the 
multifarious  green  vegetable  forms  of  simple 
cellular  structoe  met  with  in  aU  streams, 
ditches,  ponds,  or  even  the  smallest  accumu- 
lations of  fresh  water  standing  for  any  length 
of  time  in  the  open  air,  and  commonly  on 
walls  or  the  ground  in  all  permanent^  damp 
situations.  The  great  variety  of  conditions 
of  organization,  all  variations  as  it  were  on 
the  theme  of  the  simple  vegetable  cell,  pro- 
duced by  change  of  fonn,  number  and 
arrangement  of  this  simple  element,  renders 
the  Algae  peculiarly  interesting  as  objects  of 


microscopical  research,  even  in  regard  to 
morphological  conditions  alone. 

This  simple  condition  of  the  structures  is 
here,  as  in  other  cases,  accompanied  by  a 
delegation  of  the  physiological  functions 
most  completely  and  fully  to  the  individual 
cells,  that  is  to  say,  the  marked  difl'erence  of 
purpose  seen  in  the  leaves,  stamens,  seeds, 
&c.  of  the  flowering  plants  is  absent  here, 
and  the  structures  can-ying  on  the  operations 
of  nutrition  and  those  of  reproduction  are  so 
commingled,  conjoined,  and,  in  some  cases, 
identified,  that  a knowledge  of  the  micro- 
scopic anatomy  is  indispensable  even  to  the 
roughest  conception  of  the  natural  history  of 
these  plants.  Added  to  this,  we  find  these 
plants  of  such  simple  structm’e  that  we  can 
see  through  and  through  them  while  living 
in  a natm-al  condition,  and  by  means  of  the 
microscope  penetrate  to  mysteries  of  organ- 
ization, either  altogether  inaccessible,  or  only 
to  be  attained  by  disturbing  and  destructive 
dissection,  in  the  higher  forms  of  i egetation. 

This  Class  comprehends  a vast  variety  of 
plants,  exhibiting  a wonderful  multiplicity' 
of  fonns,  coloius,  sizes  and  degi’ees  of  com- 
plexity of  structure ; but  the  subdivision  of 
them  into  three  groups,  characterized  by 
striking  external  characters,  which  are 
adopted  in  the  classifications  of  some  of  the 
leading  Algologists,  facilitates  the  cursoiy 
consideration  to  which  we  are  confined  here. 
These  three  Orders  are  the  Red-spored  Algce 
(RHODOSPOHEiE  or  Elobide.®),  the  Dark- 
spored  Algee  (Melanospore.®  or  Eti- 
coiDE.®)  and  the  Green-spored  Alga  (Chlo- 
BOSPOREi®  or  CoNFEBVOiDEiE),  the  first  two 
consisting  almost  exclusively  of  Sea-weeds, 
the  last  of  marine  and  more  especially  (ac- 
cording to  our  present  knowledge)  of  fresh- 
water plants,  the  majority  of  which  are 
microscopic  when  viewed  smgly. 

The  Algal  are  difierently  distrihuted  by 
Thuret,  whose  researches  on  their  fructifica- 
tion have  thrown  so  much  light  upon  this 
class.  His  views  are  referred  to  under  the 
Orders. 

Order  1.  RHonosPEBMEiE  or  Elobide^. 
Almost  all  marine  plants,  with  a leaf-like  or 
filamentous  rose-red  or  puiple,  rarely  brovm- 
red  or  greenish  red,  thallus.  Eructification 
appearing  in  three  fomis : — 1.  spores,  con- 
tained in  external  or  immersed  definite 
masses,  mostly  enclosed  in  conceptacles 
(ceramidia,  coccidia,fai'elltdia,  &c.);  2.  tetra- 
spores,  red  or  puiple,  either  external  or 
immersed  in  the  frond,  rarely  contained  in 
proper  conceptacles  (stichidiu),  each  consist- 
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in"  of  a transparent  membranous  sac  con- 
tiunin",  when  ripe,  torn-  spores ; 3.  anthm'idia, 
pellucid  sacs  tiUed  wdtli  yellow  corpuscles 
(ciliated  according  to  Niigeli),  collected  m 
masses  in  situations  corresponding  to  the 
spore-fruits.  See  Floridk.®. 

Order  2.  jMkl.\nospore^  or  FucorDB.®. 
Marine  plants  with  a leaf-like,  shrubby, 
cord-like  or  lilamentous  thallus,  of  olive- 
green  or  brown  colour.  Fructification  very 
varied  : — 1.  in  Fucacese  consisting  of  mo- 
noecious or  dioecious  conceptacles  containing 
sporanges  and  anthericlia,  the  spores  being 
fertilized  hy  spermatozoids  after  the  discharge 
of  both  fr-om  the  parent ; 2.  in  Laminariacem 
and  allied  orders  consisting  of  definite  or  in- 
definite collections  of  clavate  or  filiform 
sporanges,  producing  zoospores  which  germi- 
nate directly  ; 3.  in  Cutleriaceoe  of  similar 
sporanges  producing  zoospores,  together  with 
antheridia,  like  those  of  Fucacese  ; 4.  in  Dic- 
tvotaceiB  presenting  three  foims  resembling 
tkose  of  hloiidese,  viz.  collections  of  tetra- 
spores,  of  sporanges  containing  simple  spoi-es, 
and  of  antheridia.  See  FucorDE.®. 

Order  3.  CHLOBOSPOREiE  or  Coneer- 
voiDE®!.  Plants  growing  in  sea  or  fresh 
water,  or  on  damp  smfaces,  with  a fila- 
mentous, or  more  rarely  a leaf-like,  pidve- 
rident  or  gelatinous  thallus;  the  two  last 
forms  essentially  microscopic,  consisting 
frequently  of  definitely  arranged  groups  of 
distinct  cells,  either  of  ordinary  structm’e  or 
•wdth  them  membrane  silicified  (Diatomaceae) . 
Fructification  varied  in  its  details,  but  essen- 
tially reducible  to  three  forms : — 1.  resting 
spores  produced  from  the  cell-contents  after 
fertilization,  either  by  conjugation  or  im- 
pregnation by  (2)  spermatozoids  produced 
from  the  contents  of  other  cells ; 3.  zoospores, 
2-,  4-,  or  multi-ciliated  active  gonidia,  dis- 
charged from  the  vegetative  cells  without 
impregnation  and  germinating  directly.  The 
simple  vegetative  increase  of  the  Unicellular 
fomrs  is  a process  essentially  analogous  to 
the  cell-division  of  the  filamentous  forms, 
but  results  necessarily  in  mrdtiplication  of 
the  species.  The  Volvocinear,  now  included 
among  the  Confervoid  Algar,  are  remarkable 
for  their  passing  the  vegetative  stage  of 
existence  in  the  form  of  ciliated  zoospores, 
mostly  collected  within  a gelatinous  common 
envelope  into  a definitely  arranged  family. 
See  CoNFERVoroE^E. 

1 Excluded  families  of  Algae : — 

i C'RYPTOCOCCEiE,  Kg.,  Containing  the 

genera  Crgptoroccus,  Kg.,  Ulvina,  Kg.,  and 
! (Sphcerotilns,  Kg. 


Fig.  7. 


Leptomiteje,  Kg.,  containing  the  genera 
Ilggrocrocis,  Ag.,  Strocrocis,  Kg.,  Lepto^ni- 
tus',  Ag.,  Arthromitus,  Lei^,  Cladophytum, 
Leidy,  Mycothamnion,  Kg.,  Erehonema, 
Romer,  Chamcenema,  Kg.,  Nematococcus, 
Kg.,  Chioniphe,  Thienemann,  Moulinea,  Ch. 
Robin,  Enterohryus,  Leidy,  Eccrina,  Leidy. 

PHiEONEME^',  containing  the  genera 
Stereonema,  Kg.,  Phceonema,  Kg.,  Fhmosi- 
phonia.  Kg. 

All  these  are  byssoid  or  mucoid  products 
ocemTing  in  organic  liquids  imdergoing  fer- 
mentation, vinous,  acetous  or  putrefactive, 
or  in  solutions  of  mineral  salts,  which  are 
likewise  decomposed  by  them.  They  are 
probably  mycelia  of  various  Fimgi  and  not 
independent  organisms. 

Bebl.  Harvey,  Manual  of  Eritish  Algee, 
2nd  ed.  1849 ; Phycologia  Britannica ; 
C.  Agardh,  Systema  Algarum  ; J.  Agardh, 
Species,  Genera  et  Or  dines  Algai-um-,  Kiitzing, 
Phycologia  generalis ; Species  Algarum ; Ta- 
hulce  Phycologicce  ; Phycologia  Germanica ; 
Lyngbye,  MydrophytologiaEanica ; Greville, 
Algce  Britannicce  •,  Berkeley,  Cryptogamic 
Botamj,  p.  84. 

ALiCULARIA,  Corda.— A 
genus  of  leaf)'  Liverworts  (see 
Jungermanniese),  contain- 
ing oneBritishspecies,common 
on  hedge-banks. 

A.  scalaiis=Jimgermannia 
scalaris,  Schrad.,  J.  lanceo- 
lata,  Eng.  Bot.  (fig.  7). 

Jungerniannia  compressa. 

Hook.,  which  has  stipules  only 
on  the  innovations,  is  included  Aiicularia  scala- 
inthisgenusbvFriesandothers 

BlBL.  Hooker,  British  Jun-  openedperigone 
germannice,  pi.  61 ; Sowerby,  (magnified), 
Engl.  Botany,  pi.  605. 

ALKALOIDS. — The  utility  of  the  micro- 
scope in  distinguishing  the  more  common 
allcaloids  from  each  other,  has  been  shown 
in  an  able  paper  by  Dr.  Anderson.  The 
characters  consist  in  the  crystalline  form  of 
the  alkaloids  themselves,  and  in  that  of  their 
sulphocyanides. 

The  method  employed  consisted  in  dis- 
solving the  alkaloids  in  dilute  hydrochloric 
acid,  and  mixing  the  dilute  solution,  on  a 
glass  plate,  with  solution  of  ammonia  of 
moderate  strength  if  the  alkaloid  itself  is  to 
be  examined,  or  with  a strong  solution  of 
the  sulphocyanideof  potassium  if  the  sidpho- 
cyanide  is  required,  and  at  once  placing  it 
under  the  microscope.  The  only  precaution 
requisite  is  to  avoid  having  tlie'solution  too 
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concentrated,  as  the  crystals  are  then  less 
well-defined  than  if  a dilute  solution  is  em- 
ployed. 

I’he  power  employed  should  ho  260  dia- 
meters ; for  if  a very  hi"h  power  is  used,  the 
form  of  the  crystals  is  not  so  readily  distin- 
guished. 

Atropine  is  precipitated  in  the  amoi’phous 
state  hy  ammonia,  and  not  at  all  by  the 
sulphocyanide  of  potassium. 

Brucia.  A salt  of  brucia  in  a sufficiently 
dilute  state,  mixed  with  ammonia,  does  not 
give  an  immediate  precipitate ; but  in  the 
course  of  a veiy  short  time,  irregulai’  star- 
lilfe  groups  of  pointed  ciystds  are  observed, 
as  in  PI.  7.  fig.  1.  Solution  of  sulphocya- 
nide of  potassium  produces  a precipitate  in 
tufts  of  extremelj'  thin  and  feathery  ciystals, 
which  either  radiate  from  a centre,  or  present 
a sheaf-like  appearance.  The  latter  form  is, 
however,  much  better  marked  in  the  crystals 
deposited  after  some  hoiu’S  from  a dilute 
solution, which  are  stiU  microscopic,  although 
somewhat  larger  than  those  represented  in 
the  figure. 

Cinchonine  is  obtained  by  precipitation 
with  ammonia  in  the  form  of  miuute  granular 
masses,  made  up  of  more  or  less  distinctly 
acicular  crystals,  radiating  from  a centre.  It 
is,  however,  somewhat  difficult  to  obtain 
them  well-marked,  and  they  not  imfrequently 
appear  as  a confused  mass  of  gi’anules,  in 
which  the  radiated  structm-e  is  veiw  imper- 
fectly seen.  They  form  best  when  the  solu- 
tions are  rapidly  mixed  (PI.  7.  fig.  2).  With 
sulphocyanide  of  potassium,  cintnonine  gives 
a precipitate  consisting  of  six-sided  plates, 
together  with  a variety  of  in-egular  crj'stal- 
line  masses,  and  a few  rectangular  plates 
(PI.  7.  fig.  3).  When  formed  by  mixing 
in  a test-tube  with  agitation,  and  allowing  it 
to  stand  for  some  time,  the  crystals  are  still 
microscopic,  but  much  more  definite,  and 
sometimes  consist  almost  entirely  of  isolated 
six-sided  tables,  of  great  regularity.  The  pre- 
cipitate dissolves  readily  m hot  water,  and  is 
deposited  as  the  solution  cools,  in  irregular 
plates. 

Narcotine  is  precipitated  by  ammonia  in 
branched  groups  of  pointed  ciystals  (PI.  7. 
fig.  4).  In  concentrated  solutions  a preci- 
pitate is  thrown  down  by  sulphocyanide  of 
potassium,  which  dissolves  readily  in  hot 
water,  and  is  again  deposited  on  cooling. 
I rider  the  microscope  it  is  perfectly  amor- 
phous. 

Strychnine.  The  hydrochlorate,  treated 
with  ammonia,  gives  an  immediate  precipi- 


tate, consisting  of  minute  prismatic  crystals, 
all  nearly  of  the  same  size  and  very  well 
defined.  Most  of  them  are  isolated,  but 
some  cross  each  other  at  an  angle  of  about 
60°.  _ When  lying  in  one  position,  they 
exhibit  more  or  less  an  appearance  of  a 
St.  Andrew’s  cross,  arising  from  a peculiar 
aiTangement  of  some  of  their  facets  (PI.  7. 
fig.  5).  The  sulphocyanide  consists  of  flat- 
tenedneedles,  sometimes  single,  but  generally 
in  in-egular  groups,  as  in  PI.  7.  fig.  G.  They 
are  terminated  by  either  ablimtacumination, 
or  are  truncated.  Those  precipitated  on  the 
large  scale  present  the  latter  forms. 

Morphia.  Ammonia  does  not  produce  an 
immediate  precipitate  in  solutions  of  mor- 
phia; but  in  the  com-se  of  a longer  or  shorter 
period,  according  to  the  degree  of  dilution, 
crystals  form,  which  gradually  increase  in 
size,  and  possess  the  form  represented  in 
PI.  7.  fig.  7.  Salts  of  morphia  are  not  pre- 
cipitated by  sulphocyanide  of  potassium,  im- 
less  the  solution  is  highly  concentrated. 

Quinine.  A solution  of  this  allcaloid  gives 
with  ammonia  a perfectly  amorphous  preci- 
pitate ; with  sulphocyanide  of  potassium  it 
gives  small  irregular  groups  of  acicular 
crystals,  resembling  those  produced  by 
strychnia,  but  longer  and  more  irregular 
(PI.  7.  fig.  8).  When  the  precipitate  is 
produced  in  a test-tube,  and  with  a concen- 
trated solution,  it  falls  immediately  as  a white 
powder  composed  of  extremely  minute 
needles ; but  when  the  solution  is  dilute,  it  is 
deposited  after  the  lapse  of  twenty-foiu 
hours,  in  crystals  from  1-4  to  l-3rd  of  an 
inch  in  length.  See  also  Quinine. 

Bibl.  Anderson  (T.),  Edinhuryh  Monthly 
Journal,  viii. 

ALLANTOIN.  — A crystaUine  organic 
substance  found  in  the  liquid  of  the  allantois, 
and  in  the  renal  secretion  of  the  calf.  As 
artificially  prepared,  it  is  one  of  the  products 
of  oxidation  of  uric  acid. 

Its  crystals  foim  rfansparent  colourless 
needles  and  four-sided  prisms,  vdth  mostly 
dihedral  unequal  sunnmta,  PI.  6.  fig.  1.  They 
are  not  'v&vj  soluble  in  either  cold  or  boiling 
water,  are  more  soluble  in  alcohol,  but  not 
at  aU  in  aether. 

Bibl.  See  Chemistby. 

ALLANTOIS. — An  oblong  or  pyrifoim 
sac  developed  during  a very  early  period  of 
embryonic  life  from  near  the  end  of  the  in- 
testine. Its  functiou  is  that  of  a temporary 
embryonic  respiratory  organ.  The  capillaries 
in  the  allantois  of  the  chick  are  distributed 
closely  like  those  of  the  lungs  of  the  Batrachia. 
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Bibl.  Waf^er,  Phisiology,  translated  by 
■\Villis  ; Muller,  by  Baly. 

ALLOSOE  U S,  Benih.  A genus  of  Adi- 
anteaj  (Polj'podioid  Fenis).  A.  {Crypto- 
gramm^  crispus  is  a native  of  Britain. 

ALONA. — A genus  of  Entoniostraca,  be- 
longuig  to  tbe  order  Cladocera  and  family 
Lvnceidse. 

‘The  three  British  species  may  be  thus 
distinguished : — 

r Shell  reticulftted reticulata*. 

I Shell  striated  or  grooved  2. 

( Anterior  margin  of  shell  nearly 

J straight,  shell  brown guadrung^ularisj. 

"■  ] Anterior  margin  of  shell  convex, 

1.  shell  colourless onnta, 

• PI.  14.  fig.  4.  t PI-  <iS-  5- 

Bibl.  Baird,  British  Bnlonwstraca,  p.  121 
et  sea.  pi.  16. 

AXSOPmLA,  E.  Fig.  8. 

Brown. — A genus  of 
CyathesBous  Ferns. 

Exotic  (fig.  8).  Al- 
most  all  the  AJsophilce 
are  tree-ferns.  Sec- 
tions  of  their  petioles 
exhibit  fine  scalari- 
foi-m  ducts,  the  slits 
between  the  fibres 
forming  many  pei-pen-  exceisa. 

dicular  rows.  Pinnule  with  sori. 

ALTEENAEIA,  Nees.  — A Fig.  9. 
genus  of  Torulacei  (Coniomyce- 
tous  Fungi).  Microscopic  fila- 
mentous fungi,  remarkable  for 
their  flask-shaped,  cellular 
spores,  produced  in  chains  which 
vdtimately  break  up  into  the 
single  links  (fig.  9).  No  British 
representatives  of  this  genus 
appeal’  to  have  been  recorded 
hitherto. 

A.  tennis  grows  parasiticaUy 
upon  other  filamentous  Fungi, 
and  it  is  common  about  Berlin, 

Prague  and  other  places.  Corda 
made  the  ripe  spores  germinate 
on  Cladosporium  herharum  kept 
moist.  They  usually  first  pro- 
truded a filament  from  the  neck,  Altemaria 
or  attenuated  projection,  and  "pore! 
afterwards  others  from  the  cells  bearing 
at  the  sides  and  opposite  end  of 
the  spore.  These  filaments  be-  ma|nificd). 
came  liranched. 

Bibl.  Corda,  leones  Fung.  iii.  p.  6.  pi.  1. 
fig.  16 ; Bracliijl.  Furcgmisch.  Schimmelbild. 
p.  13. 


ALTEENATION  of  Generations. 
See  Generation. 

ALTEUTHA,  Baird. — A genus  of  Ento- 
niostraca, of  the  order  Copepoda,  and  family 
Cyclopidae. 

One  species,  A.  depressa  (PI.  14.  fig.  3). 
Eye  red.  Found  in  Berwick  Bay,  but  not 
common. 

Bibl.  Baird,  Ann.  Nat.  Hist,  xvii.  p.  416 ; 
and  Brit.  Fntomostr.  p.  216. 

ALTICA.  See  PIaltica. 

ALUCITA. — A genus  of  Lepidopterous 
insects,  of  the  family  Alucitidse. 

The  species  are  remarkable  from  having 
the  wings  divided  into  six  lobes  or  rays 
which  are  fr’inged  with  long  nan'ow  scales 
resembling  hairs,  giving  them  a beautifril 
feathei-y  appearance.  They  are  not  uncom- 
mon in  gardens,  and  sometimes  enter  out- 
houses. 

The  species  of  Pterophorus  exhibit  the 
same  structure,  excepting  that  the  anterior 
wings  have  two,  and  theposteriorthreelobes. 

Bibl.  See  Insects  (Wings). 

ALUM. — This  well-known  substance  con- 
sists chemically  of  potash  and  alumina,  with 
sulphiuic  acid  and  water.  Its  crystals  belong 
to  the  regidar  cubic  or  tesseral  system,  and 
usually  assume  the  octohedi’al  foim.  When 
dissolved  in  boiling  water  with  slaked  lime, 
it  crystallizes  in  times.  The  teim  alum  has 
recently  been  extended  to  those  compounds 
in  which  the  potash  is  replaced  by  other 
bases ; thus  we  have  soda-alum,  chrome- 
alum,  &c.  Thecrystalsexertnoinfluenceupon 
polarized  light.  Common  alum  possesses 
but  little  microscopic  interest.  Its  solution 
is  used  in  some  of  the  preservative  liquids. 

ALVEOLINA,  D’Oin. — ^Agenus  of  Fora- 
niinifera,  of  the  order  Helicostegia,  and  fa- 
mily Nautdoida. 

AlveoUna  differs  from  Orhiculina,  in  which 
the  chambers  are  also  divided  by  partitions, 
in  being  elongated  in  the  direction  of  the 
axis ; the  latter  being  gi’eatly  compressed  in 
this  direction. 

A.  fusiformis  (elongata  ?,  D’Orb.),  (PI.  42. 
fig.  2').  Fossil;  British. 

Bibl.  D’Orbigny,  Foram.  Fossiles,  143 ; 
Mon’is,  Brit.  Fossils. 

ALYSCUM,  Duj. — A genus  of  Infusoria, 
of  the  family  Enchelia,  l)uj. 

Al.  saltans  (PI.  23.  fig.  8).  Colourless,  with 
famt  longitudinal  fruTows ; length  1-1260  to 
1-1000". 

Found  in  infusion  of  hay,  and  river- water, 
which  have  been  kept. 

Dujardin  remarks  that  it  differs  from 
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Enchehjs  nodtdosa,  Duj.  (Pantotrichum  En- 
chelys,  Ehr.)  only  in  the  presence  of  the 
contractile  cilia. 

Bibl.  Duiardin,  Infus.  p.  391. 

ALYSSI/M,  Linn. — A genus  of  Criiciferse 
(Flowering  Plants),  possessing  elegant  stel- 
late hairs.  See  Hairs,  of  plants. 

AM.^R^CIUM.  See  Amahoucium. 

AMAROUCIUM,  M.-Edw.  {Amcer(e- 
ciu7n). — A genus  of  MoUusca,  of  the  order 
Tunicata,  and  family  Botryllida3. 

Four  British  species : — ■prolife^'um  (PI.  43. 
fig.  10.),  Noi'dmanni,  Aryus,  and  albicans. 

Bibl.  M. -Edwards,  Mem.  sw'  les  Ascid. 
Comp. ; Forbes  and  Planley,  Erit.  MoUusca, 
i.  16 ; Gosse,  Mar.  Zool.  ii.  33. 

AMATHIA,  Lamx.  See  Serialaria. 

AMBER. — This  substance,  found  as  a 
mineral,  but  strongly  resembling  in  appear- 
ance various  gum-resins,  is  the  fossil  resin  of 
one  or  more  Coniferous  trees  belonging  to  a 
vegetation  now  extinct.  It  is  foimd  in  drops, 
lameUse  and  stick-shaped  pieces,  the  foi-m 
and  condition  depending  probably  on  the 
mode  and  situation  of  its  exudation  from  the 
trees.  Li  many  instances  the  fragments  of 
amber  contain  well-preserved  remains  of  the 
animals  and  plants  which  lived  at  the  period 
of  its  fonnation,  these  having  been  enclosed 
by  the  fluid  resin  as  it  escaped  fr-om  the  tree, 
in  a manner  which  may  be  exactly  compared 
with  our  mode  of  preserving  microscopic 
objects  in  Canadabalsam.  Numerous  insects, 
Ai’achnida  and  other  animals,  with  leaves, 
twigs,  fr’uits,  even  flowers  of  plants,  have 
been  described  and  referred  satisfactorily  to 
their  systematic  position,  and  the  aid  of  the 
microscope  has  been  largely  called  in  for  this 
purpose,  since  the  elementary  sti’uctures  are 
in  many  cases  perfectly  p'eserved.  The 
tissue  of  fragments  of  Coniferous  wood,  the 
stomates  of  leaves,  and  glandular  and  other 
hairs  have  been  recognized ; and  besides  the 
larger  Cryptogams,  Mosses,  Jungermanniie, 
&c.,  peculiar  microscopic  Fungi  and  Diato- 
macese  have  been  preserved  in  a perfectly 
distinct  condition. 

The  structure  of  the  wood  of  the  Amber- 
fir,  Pinites  succinifer,  Goppert,  approaches 
closely  that  of  our  Pmiis  Abies  and  P.  Picea, 
differing  scarcely  in  any  respect  but  in  the 
smaller  number  of  the  bordered  pores, 
which  are  of  slightly  different  form. 

Two  microscopicEungi  presented  in  amber 
have  been  described  anci  figm'ed  by  Mr. 
Berkeley : — 1.  Penicillium  curtipes ; 2.  Era- 
chycladium  Tliomasmum,  a form  approaching 
Coreth-opis  of  Corda.  A third  form,  described 


at  the  same  time  as  Streptothi’ix  spiralis,  he 
now  considers  to  be  no  organic  structure  but 
an  appearance  produced  by  enclosed  bubbles 
of  air. 

Ehrenberg  has  detected  a number  of  fossil 
Infusoria  in  amber,  ndmely,  Amphora  gracilis, 
Coccoiieis  borealis,  Cocconema  Cistula,  Fra- 
gilci7-ia  Capuema,  Navicula  affinis,  N.  Am- 
phioxys,  N.  Eacillimi,  Pi7i7xu,la7'ia  capitata,  and 
P.  Gastnmi. 

Bibl.  Goppert  and  Berendt,  DieEer7istein, 
4*c.,  Berlin, 1846;  analysis  of  ditto  in  Eege7is- 
burg  Flora,  vol.  xxviii.  p.  646, 1846 ; Ehren- 
berg, Eericht.  Ee7'li7i.  Acad.  1848.  p.  17 ; 
Berkeley,  on  3Ioidds  detected  in  A77iber, 
An7ials  of  Nat.  Hist.  2nd  ser.  vol.  ii.  p.  380. 
tab.  xi.,  xii. ; Idem.  C/'ypt.  Eota7iy,  p.  303. 

AjNIBLYODON,  Pal.deBeauv. — A genus 
of  Eunariacese  (Acrocarpous  Mosses).  The 
only  species,  A.  (Pryion)  dealhatimi,  is  rare 
in  Britain. 


Bibl.  Muller,  Syn.  Muse.  i.  p.  127 ; AVil- 
son,  E7-yol.  Erit.  p.  267. 

AilBLYOPHIS,  Ehr. — A genus  of  Infu- 
soria, of  the  family  Astasiaja. 

Char.  Unattached;  a single  (red)  eye- 
speck;  a simple  flagelliform  filament,  no 
tail.  One  species. 

A.  vh'idis  (PI.  23.  fig.  56).  Green ; length 
1-210  to  1-240". 

. The  anterior  end  of  the  body  is  colom’- 
less,  and  cleft  so  as  to  represent  a two- 
lipped mouth.  Near  the  middle  of  the  body 
is  a kind  of  nucleus. 

Dujardin  regards  this  animal  as  a Etgle7ia. 

Bibl.  Ehr.  Lxfus.  p.  103;  Duj.  Eifus. 
p.  636. 

AMBLYSTEGHJM,  Br.  and  Sch.  — A 
genus  of  Mosses  included  imder  Hvpnum  by 
Muller  and  Wilson. 

AMIBA,  Duj.  See  Amoeba. 

AMMONHA,  HYDROCHLORATE  OR  MU- 
RIATE OF. — This  salt  crj’^stallizes  in  cubes, 
octohedi’a  and  trapezohedra.  When  cry- 
stallized rapidly  it  forms  curious  feathery 
congi-egations  (PI.  7.  fig.  9).  The  crystals 
do  not  polarize  light. 

AMMONIA,  OXALATE  OF. — This  salt  is 
readily  prepared  by  neutralizing  a solution 
of  oxalic  acid  with  ammonia  or  its  carbo- 
nate, and  evaporating. 

It  crystallizes  in  long  slender  needles, 
belonging  to  the  right  rhombic  prismatic 
system.  When  mounted  in  Canada  balsam, 
these  form  a very  beautiful  object  for  the 
polaiTscope  (PI.  31.  fig.  7). 

AMMONIA,  oxALURATE  of;  formerly 
known  as  the  lithoxanthate  of  ammonia. 
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This  salt  may  be  prepared  by  mixing 

1 pai’t  of  uric  acid  witli  pai'ts  of  -water 
and  heating  the  mixtiure  in  a porcelain  cap- 
sule mitil  it  acquires  a boiling  temperature. 
Strong  nitric  acid,  previously  diluted  -with 

2 parts  of  -neater,  is  next  added  in  small 
quantities  at  a time,  imtil  nearly  the  -whole 
of  the  uric  acid  is  dissolved.  The  liquid  is 
then  boiled,  filtered,  mixed  with  excess  of 
solution  of  ammonia,  and  concenti-ated  by 
evaporation.  As  it  cools,  the  salt  is  depo- 
sited in  needles  or  warty  groups  of  crystals. 
These  ai-e  freed  from  the  motlier-liquor  by 
pressure  between  blotting-paper,  dissolved 
in  warm  water  and  a little  solution  of  am- 
monia added.  On  evaporation  the  pm-e  salt 
separates. 

The  oxalurate  of  ammonia  forms  one  of 
the  most  beautiful  and  interesting  sub- 
stances that  can  be  examined  by  the  polar- 
izing microscope.  When  a small  quantity 
of  its  aqueous  solution  is  slowly  evaporated 
on  a slide,  some  of  it  usually  crystallizes  in 
circirlar  disks  or  very  flat  spheres,  consisting 
of  minute  needles  radiating  fr-orn  a centre 
and  in  an  intimate  state  of  mechanical  ad- 
hesion; sometimes  the  extremities  of  the 
needles  ar-e  seen  projecting  beyond  the  cir- 
cumfererrce  of  the  disks.  The  latter  appear 
colourless  or  yellowish  by  reflected  Irght; 
pale  or  dark  bro-wn,  or  even  black  by  trans- 
mitted light,  according  to  their  size  and 
thickness.  VVhen  immersed  in  Canada  bal- 
sam, they  become  transparent,  often  nothing 
more  being  distinguishable  than  radiating 
lines,  indicating  the  needles  of  which  they 
ar-e  composed.  But  if  examined  by  polar- 
ized light  and  -with  the  analyser,  when 
these  are  so  arr-anged  that  the  plane  of  po- 
larization of  the  analyser  is  at  right  angles 
to  that  of  the  polarizer  (the  field  being 
black),  the  disks  present  the  appearance  of 
beautiful  little  stars,  sometimes  almost 
white,  at  others  splendidly  coloured,  each 
being  also  traversed  by  a black  rectangirlar 
cross  (PI.  31.  fig.  11). 

On  rotating  the  slide,  no  change  is  pro- 
duced. But  on  rotating  the  analyser  or 
polarizer  90°,  the  arms  of  the  cross  appear 
to  rotate,  which,  as  there  are  no  fixed  points 
visible  in  the  di.sks,  gives  rise  to  the  ap- 
pearance of  the  disks  themselves  rotating. 
When  the  analyser  has  been  rotated  a quar- 
ter of  a revolution,  the  former  position  of  the 
black  cross  is  occupied  by  a white  one,  and 
the  colours  of  the  intermediate  parts  become 
complementary  to  (forming  white  light 
j with)  those  which  they  at  first  possessed, 


these  appearances  being  alternately  repro- 
duced at  each  quarter  revolution. 

If  a plate  of  selenite  is  placed  beneath 
the  slide,  the  beauty  of  the  objects  is  much 
augmented  (PI.  31.  fig.  12).  6n  some  parts 
of  the  slide  dendritic  aggi-egations  of  the 
needles  are  seen  (PI.  31.  fig.  11  a). 

Sometimes  the  colours  are  disposed  in 
concentric  rings;  when  these  are  well-de- 
fined, a concenti-ic  aivangement  of  the  groups 
of  needles  is  distinguishable  on  examining 
the  disks  by  common  light. 

A simple  experiment  -will  show  the  origin 
of  the  cross  and  the  colours.  If  eight  cry- 
stals of  any  doubly  refracting  salt  be  ar- 
ranged upon  a slide  in  the  directions  of 
eqiudistant  radii  of  a circle,  they  may  be 
regarded  as  forming  two  crosses,  alternating 
in  position.  If  the  slide  be  placed  rmder 
the  microscope,  -with  the  plane  of  polariza- 
tion of  the  polarizer  and  analyser  at  right 
angles,  and  the  crystals  be  simrrltaneously 
rotated  and  kept  in  the  same  relative  posi- 
tion, a point  -will  be  reached  at  which  each 
alternate  crj'^stal  -will  become  black,  the  in- 
termediate ones  appearing  coloru-ed ; and  on 
continuing  the  rotation,  the  crystals  -n^hich 
were  at  first  black  will  appear  coloru’ed, 
those  which  were  coloured  appearing  black. 

The  blackness  of  the  crystals  arises  from 
the  plane  of  primitive  polarization  of  the 
light  fransmitted  by  the  polarizer  being 
parallel  -with  the  optrc  or  neufral  axis  of  the 
crystals,  consequently  there  is  no  double 
refraction  and  no  interference  to  produce 
colour ; whilst  in  the  coloru-ed  crystals,  the 
optic  axis  of  which  does  not  coincide  with 
the  plane  of  polarization,  double  refractiorr 
and  interference  ensue,  by  which  the  colom-s 
are  produced.  The  tint  of  coloitr  varies 
according  to  the  thickness  of  the  disks. 

See  CiBCULAB  cbystals  and  Polabiza- 

TION. 

AJMMONIA,  PUBPTJBATE  OF ; also  called 
Mru’exide. — ^Is  an  arificial  product  of  the 
decomposition  of  uric  acid.  It  may  be  pre- 
pared by  dissol-ving  uric  acid  in  dilirte  nrtric 
acid,  as  directed  rmder  Ammonia,  Oxalu- 
BATE  OF.  The  solution  is  evaporated  urrtil 
it  acquires  a tile-red  colour ; then  cooled  to 
exactly  168°  Fahr.,  and  dilute  solution  of 
ammonia  added  to  it,  rmtil  it  is  neutralized. 
Half  its  bulk  of  water  is  then  added,  and 
the  mixtur-e  deposits  the  salt  hr  crystals  as 
it  cools. 

The  crystals  form  shorf,  flattened,  four- 
sided prisms  (PI.  7.  fig.  10) ; they  are  ruby- 
red  by  transmitted  light,  and  the  tivo  broad 
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surfaces  are  emeralcl-gi’een  by  reflected 


light.  They  are  also  analytic. 
Bibl.  See  Cheiustey. 


AMMONIA,  UEATE  OF.  See  Uratf.s. 
AMMONIO-CHLOEIDE  of  Platinum. 
See  Platinum. 

AMOEBA,  Ehr.  (^Amiba,  Duj.). — A genus 
of  Infusoria,  of  the  family  Amcehaea. 

Char.  The  same  as  that  of  the  family. 
Ehrenherg  admits  four  species ; to  these 
Dujardin  has  added  ten ; but  the  characters 
cannot  be  depended  upon. 

They  ai’e  foimd  in  almost  all  infusions 
which  have  not  become  puti'id ; also  in  the 
slimy  debris  coveiing  bodies  immersed  in 
fresh  or  salt  water. 

Their  size  varies  from  1-70  to  1-2800". 
Amoeba  diffiucns  (aquatic)  is  represented 
in  the  expanded  state  by  PI.  28.  fig.  9 a ; 
and  when  contracted,  by  fig.  9 b.  See  Bhi- 

ZOPODA. 

Bibl.  Ehr.  Inf  us.  126;  Dujardin,  Inf. 


231 ; Auerbach,  Siebold  and  Kdlliker’s 


Zcitsch.  vii.  366. 

AMQEB/EA,  Ehr.  and  Duj. — A family  of 
Infusoria. 

Char.  Animals  composed  of  a glutinous 
substance,  without  integument  or  internal 
structm'e,  constantly  changing  form  by  the 
protrusion  or  retraction  of  parts  of  the  body, 
whence  result  variable  expansions;  move- 
ment slow. 

These  curious  organisms  apparently  con- 
stitute the  simplest  fonns  of  organic  beings, 
for  they  consist  of  a single  land  of  matter,  a 
simple  mass  of  sarcode.  When  first  placed 
upon  a slide,  they  represent  minute  rounded 
semitransparent  masses ; but  soon  one  or 
more  roimded  or  pointed  lobes,  or  ti’an.spa- 
rent  expansions,  are  seen  to  shoot  out  hum 
the  margin.  These  move  almost  impercep- 
tibly along  the  slide,  and  becoming  fixed  to 
it,  slowly  di’aw  the  mass  towards  the  fixed 
point.  They  are  usually  found  to  contain 
within  them  other  Infusoria,  Diatomacere, 
Desmidiacere  or  other  minute  Algae  serving 
as  food ; these  bodies  being  involved  in  the 
same  manner  as  occurs  in  the  case  of  Acti- 
NOPHBYS,  a temporary  digestive  ca\dty 
being  thus  formed.  Sometimes  also  vacu- 
oles are  seen  -\vithin  them,  containing  simply 
the  sun’ounding  liqiud;  these  contract  oc- 
casionally and  disappear. 

Theyare  propagated  by  spontaneous  fission. 
When  cut  or  toni,  each  segment  contacts 
upon  itself  and  forms  a new  being. 

One  genus,  Amceba.  See  Khizopoda  and 
Infusoria. 


AMPELOMYCES,  Ces.  See  OiDiusr. 

AMPinBLESTRA,  Presl.— A genus  of 
Adiantese  IPohujodioid  Ferns).  Exotic. 

AMPIlICAm>A,  Ehr.— A (doubtful) 
genus  of  fossil  Diatomaceae. 

1.  A.  Eriica  (PI.  43.  fig.  11). 

2.  A.  mirabilis  (PI.  43.  fig.  12). 

Fossil  at  Tisar,  hlexico. 

Bibl.  Ehrenberg,  Ber.  d.  Bcrl.  Akad.1855, 
86 ; and  Mikrogeologie. 

AMPIIIDISCUS,  Ehr. — A supposed  ge- 
nus of  fossil  Infusoria,  consisting  of  bacillar 
spicules  of  sponges  with  discoidal  ends 
(PI.  37.  fig.  19  d). 

AMPIIIDIUM,  Nees. — Agenus  of  Mosses, 
included  under  Zygodon. 

AMPIIILEPTUS. — Agenus  of  Infusoria, 
of  the  family  Colpodea  (Ehr.). 

Eye-spot  wanting;  no  tongue-like  pro- 
cess ; proboscis  and  tail  present. 

The  so-called  proboscis  resembles  in  ap- 
pearance a neck.  The  mouth  is  situated 
Ireneath  the  junction  of  the  proboscis  and 
the  body. 

Dujardin  gives  the  following  characters, 
placing  the  genus  among  his  Paramecia. 
Body  elongated,  fusiform  or  lanceolate,  nar- 
rowed at  each  end,  or  at  least  at  the  anterior 
extremity,  and  furnished  wdth  an  oblique 
lateral  mouth. 

These  animals  are  usually  found  in  clear 
marsh  water,  and  in  sfreams,  between 
aquatic  plants.  They  are  all  fm-nished  with 
cilia  but  one ; in  some  these  are  aiTanged  in 
longitudinal  rows.  Species : — 

1.  Amfhileptus  anser,  E.  (fDilcptus  anser, 
D.).  Colourless;  length  1-120".  Proboscis 
obtuse,  as  long  as  the  body. 

2.  A.  margaritifer,  E.  and  D.  Colour- 
less ; 1-72".  Proboscis  acute,  as  long  as  the 
body. 

3.  A.  moniliger,  E.  and  D.  Colomless; 
proboscis  short;  nucleus  monilifoim;  1-72 
to  1-96". 

4.  A.  viridis,  E.  and  D.  Green ; 1-120  to 
1-46". 

6.  A.  fasciola,  E.  and  D.  Colourless ; 
linear-lanceolate ; 1-720  to  1-144"  (PI.  23. 
f.  10  a,  from  above ; b,  side  view). 

6.  A.  meleagris  (Loxophyllum  mehaqris, 
D.).  Colomless;  1-72"  (H.  24.  f.  42a; 
b,  anterior  portion  in  side  view). 

7.  A.  hngicollis,  E.  Colourless  ; rounded 
behind,  tapering  in  fr'ont ; 1-120  to  1-96". 

8.  A.  2}apillosus,  E.  Yellowish-brown; 
body  covered  with  p!milla3 ; 1-600  to  1-430". 

9.  A.  voj-ax,  D.  (Trachelius  vorax,  E.). 
Colourless. 
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10.  A.  oruni,  D.  (Trachelius  ovum,  E.). 
Colourless. 

Bibl.  Ehr.  p.  364;  Dujarcliii, 

Infus.  p.  483. 

AMl’IlIMONAS.— A ^nus  of  Infusoria, 
of  the  family  Monadina  (Duj.). 

Found  in  kept  saline  solutions  and  marsh 
water.  Species : — 

1.  A.  dispar.  Coloxuless;  length  1-38G0 
to  1-2700"  (PI.  23.  tig.  11). 

2.  A.  caudata  (Bodo  saltans?,  Ehr.).  Co- 
lourless; 1-2180  to  1-1270". 

3.  A.  brachiata.  Coloruless. 

Bibl.  Dujardin,  Infus.  p.  292. 

AMPHIPENTAS,  Ehr.— A doubtful  or- 
ganism, regarded  by  Ehrenberg  as  a genus 
of  Diatomaceie  (Cohort  Anguliferse). 

Char.  Unattached ; frustules  solitary,  bi- 
valve, pentagonal  and  siliceous.  Species ; — 

1.  A.  Pe7itacrinus  ] diam.  1-240". 

2.  A.  alternans  (PI.  19.  fig.  11). 

Both  are  fossil.  Ehrenberg  questions 
whether  the  latter  does  not  consist  of  calca- 
reous particles  of  an  Echinoderm ! 

Bibl.  Ehrenb.  Sericht.  d.  Perl.  Ak.  1840 
and  1843,  Ahhl.  1841;  Kiitzing,.Brt«7^.p.  136. 

AMPIUPLEURA,  Kfitz. — A genus  of 
Diatomacese  (Cohort  Amphipleui’eae). 

Char.  Frustules  free,  sti'aight  or  slightly 
sigmoid ; valves  lanceolate  or  linear-lanceo- 
late, with  a median  longitudinal  line. 

Ehrenberg  regards  the  lines  as  correspond- 
ing to  ridges.  We  have  only  had  an  op- 
poidunity  of  examining  the  frustules  of  one 
species,  A.  pellucida  (PI.  12.  fig.  7 a,  side 
view  of  fr'ustide ; h,  of  valve).  In  this,  the 
fr'ustules  are  very  much  flattened,  so  that 
the  frront  view  can  only  be  seen  as  the)"  are 
rolling  over.  The  valves  are  fruiiished  with 
a median  line,  which  is  thickened  and  ex- 
panded longifridinally  at  each  end.  There 
IS  no  median  nodule. 

The  valves  appear  to  resemble  those  of 
Nitzschia  in  their  inequality ; but  they  are 
compressed  in  the  opposite  direction  to  those 
of  that  genu.s,  and  thus  the  median  lines  of 
both  valves  are  visible  at  once.  That  the 
lines  seen  upon  the  fr’ustules  are  the  same  as 
the  median  lines  of  the  separated  valves,  is 
evident  from  their  exhibiting  the  tenninal 
expansions.  This  vierv  is  confirmed  by  the 
sicles  of  the  frustules  being  half  as  broad 
again  as  the  separate  valves.  British 
species : — 

1.  A.  pellucida  {Navicula  acus  of  Mr.  Sol- 
litt  and  the  Hull  naturalists,  but  not  the 
Nav.  acus  of  Ehrenberg,  which  is  the  Sy- 
tiedra  subtilisoi  Kiitzing)  (PI.  12.  fig.  7 a,  b). 


Aquatic,  valves  linear-lanceolate ; length 
•0044".  The  valves  are  furnished  with  lon- 
gitudinal and  transverse  striie  (rows  of  de- 
pressions ?)  of  extreme  delicacy,  requiring 
the  very  best  object-glasses  of  the  largest 
aperture,  and  the  most  oblique  light  to 
render  them  visible.  Mr.  Sollitt  estimates 
them  at  126  to  130  in  1-1000".  These  valves 
fomr  the  most  difficult  test-objects  at  pre- 
sent known,  for  angular  aperture  and  ob- 
liquity of  light ; but  those  of  some  species 
of  other  genera  are  probably  much  more 
difficult. 

2.  A.  riffida,  K.  (sir/moidea,  Sm.).  Ma- 
rine ; valves  narrowly  linear-lanceolate, 
slightly  sigmoid ; length  ’0067"  (PI.  12. 
fig.  7 c,  side  view). 

3.  A.  Daiiica.  Valves  lanceolate,  trun- 
cate; length  ’0026";  found  on  the  shores  of 
Denmark. 

4.  A.injlexa.  Marine ; linear,lunate,slightly 
attenuate  at  ends,  obtuse ; length  -003". 

Bibl.  Kiitzing,  Bacillar,  p.  103;  Spec. 
Alg.  p.  88 ; Smith,  Brit.  Dial.  i.  p.  46. 

AMPHIPRORA,  Ehr. — A genus  of  Dia- 
tomacese  (Cohort  Naviculese). 

Char.  Fmstules  free,  solitary,  constricted 
in  the  middle  ; valves  convex,  having  a me- 
dian keel,  with  a nodule  at  each  end,  and 
either  a nodule  or  stauros  in  the  middle. 

Marine,  or  inhabitants  of  brackish  water. 

The  frustules  are  sometimes  much  twisted, 
occasionally  resembling  a violin  in  fomi, 
from  one-half  of  the  frustule  being  in  a 
longitudinal  plane  almost  at  right  angles  to 
that  of  the  other.  The  siu^face  of  the  valves 
is  more  or  less  distinctly  marked  with 
transverse  striie,  which  under  high  powers 
and  proper  manipulation  are  resolvable  into 
dots  or  minute  depressions,  arranged  as  in 
PI.  11.  fig.  8.  See  Diatomace^.  British 
species : — 

1.  A.  alata,  E.  Common  (PI.  12.  fig.  8. 
a,  side  view ; b,  front  view).  Fr.  twisted ; 
fr.  view  linear,  ends  rounded ; valves  nar- 
rowly elliptical. 

2.  A.  constricta,  E.  Fr.  sti’aight,  narrow; 
valves  with  a transverse  line,  ends  acute. 

3.  A.  didyma,  Sm. 

4.  A.  Kiitzinyit,  Br^b.  ( Vitrea  (?),  Sm.) 

6.  A.  paludosa,  Sm. 

Bibl.  Ehr.  Abhandl.  d.  Perl.  Akad. 
1841,  p.  333 ; Kiitzing,  Bacill.  p.  107 ; 
Spec.  Aly.  p.  93;  Smith,  Bi-it.  Diat.  i. 
p.  43. 

AMPHISTEGINA,  D’Orb.— A genus  of 
Foraminifera,  of  the  order  Entomostegia, 
and  family  Asterigerinidie. 
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Some  undetermined  species  are  Britisli 
(fossil). 

A.  Haim-ina  (PI.  42.  fip:.  7). 

Bibl.  D’Orbigny,  i4)ss.  201;  Morris, 
Brit.  Foss. 

AMPHISTOMA  {Holostomum,  Dq^lodis- 
cus). — A genus  of  Entozoa  of  the  family 
Trematoda. 

_ Char.  Body  soft,  oval,  cylindrical  or  co- 
nical; two  pores,  one  anterior,  the  other 
posterior. 

Rudolplii  enumerates  21  species,  of  which 
3 are  douhtful.  They  are  most  common  in 
birds,  hut  sometimes  occur  in  mammalia, 
reptiles  and  fishes ; generally  inhabiting  the 
alimentary  canal ; length  from  1-10  to  4-5 
of  an  inch. 

Bibl.  See  Entozoa. 

AMPHITETR  AS,  Ehi’. — A genus  of  Dia- 
tomaceiE  (Cohort  Angulifeim). 

Char.  Side  idew  of  the  fi’ustules  rectangu- 
lar, the  angles  sometimes  produced ; valves 
covered  with  depressions,  which  are  readily 
seen  under  a low  poAver. 

This  genus  approaches  Isthmia  and  Bkl- 
(htlphia,  from  which  it  differs  in  its  rectan- 
gular and  not  compressed  figiue.  Species : — 

1.  A.  antech'luviana  (PI.  12.  fig.  9 a,  frus- 
tules  united;  b,  side  ideAv;  c,  front  view; 
d,  perspective  view.  Lateral  surfaces  of  the 
frustules  with  concentiic  radiating  depres- 
sions, their  sides  concaA'e ; British. 

2.  A.  adriatica.  Depressions  concentric 
and  radiating;  angles  of  the  frustides  ob- 
tuse ; lateral  surfaces  of  frustules  with 
straight  sides ; Adriatic  sea. 

3.  A.  paraUela.  Depressions  parallel ; in 
Greek  marl. 

Bibl.  Ralfs,  Ann.  Nat.  Hist.  1843,  xii. 
p.  275 ; Kiitzing,  Bacill.  p.  135 ; Spec.  Alg. 
p.  133 ; Ehrenberg,  Abh.  d.  Bert.  Akad. 

1839,  pp.  122,  142 ; Ber.  d.  Berl.  Akad. 

1840,  p.  62. 

AMPHORA,  Ehr. — A genus  of  Diato- 
macere  (Cohori  Naviculeie). 

Char.  Frustides  solitary,  free  or  adherent; 
valves  with  a nodule  (apertiu’e?)  or  a staiu’os, 
at  the  middle  of  the  margin  on  one  side. 

The  nodules  exist  on  the  flat  side  of  the 
frustules;  the  frustides  are  plano-coni-ex ; 
PI.  12.  fig.  10  a represents  a transverse  sec- 
tion ; the  side  view  of  the  frustides  can  only 
be  seen  when  these  are  made  to  rod  over,  by 
sliding  the  glasscover  upon  the  slide  with  the 
mounted  needle.  (Introduction,  p.  xxii.) 

The  valves  are  furnished  with  transverse 
striae,  resolvable  into  dots,  but  in  some  spe- 
cies these  are  excessively  minute. 


The  species  are  both  marine  and  aquatic. 
British  species : — 

1.  A.  ovalis,  K.  Aquatic ; frustules  turgid, 
OA’al,  ends  rounded  or  truncate ; length 
1-400" ; common.  (PI.  12.  fig.  10,  flout 
view;  10  a represents  a transverse  section.) 

2.  A.  minutissima,  S.  Aquatic,  adherent 
to  other  Diatomaceae ; i-alves  with  a stauros; 
length  1-1200". 

3.  A.  costata,  S.  Marine ; ends  beaked ; 
valves  longitudinally  ribbed ; length  1-500". 

4.  A.  lineolata,  Ehr.  and  K. 

5.  A.  membranacea,  S.  (PI.  12.  fig.  11). 

6.  A.  coffeaformis,  K. 

7.  A.  affinis,  K. 

8.  A.  hyalina,  K. 

Kiitzing  enumerates  13  other  foreign  spe- 
cies ; — A.  libyca,  veneta,  elliptica,  aponina, 
gracilis,  ostrcaria,  quadrata,  naricularis, 
acutiuscula,  borealis,  carinata,  crystaUina, 
and  fasciata. 

Bibl.  Kiitz.  Bacill.  p.  107 ; Spec.  Alg. 
p.  93 ; Smith,  Brit.  Diat.  i.  p.  19. 

AMYLIDE  CELL,  of  Kiitzing.  See 
Primordial  Utricle. 

AMYLOID. — This  name  was  given  by 
Schleiden  and  Vogel  to  a peculiar  modifica- 
tion of  vegetable  substance  met  with  in  the 
thickening  layere  of  the  cell-walls,  in  the  coty- 
ledons of  certain  Leguminosae,  viz.  Schotia 
speciosa,  S.  latifolia,  Ilymcncea  Courbaril, 
Mucuna  tirens,  M.gigantea,  and  the  tamarind 
(Tamarindus  indicu)-,  also  of  the  common 
white  Haricot  bean.  When  m a dry  condi- 
tion, it  is  of  a soft  homy  consistence ; vdien 
wetted,  it  softens,  becomes  gelatinous  and 
transparent ; it  is  soluble  in  boiling  water, 
strong  acids,  and  in  solution  of  potash,  but 
not  in  alcohol  or  aether.  It  is  coloured  blue 
by  iodine,  like  starch,  the  compoimd  being 
soluble  in  water  with  change  to  a yellow  co- 
lour. The  ‘ amoi-phous  starch,’  described  by 
Schleiden,  in  the  seeds  of  Cardamomum  mi- 
nus, in  the  rhizomes  of  Carex  arenaria  and 
Sarsaparilla,  seems  scarcely  distinct  from 
amyloid ; it  forms  a thick  viscous  layer 
lining  the  cells.  Amyloid  fonns  a trans- 
itional substance  between  starch  and  basso- 
rin  and  cellulose,  and  probably  presents 
modifications  approaching  more  nearly  to 
one  or  other  of  them  in  different  plants. 

Wlien  cellidose  is  treated  ivith  a mixture 
of  4 parts  of  sulphuric  acid  and  1 of  water, 
it  swells  into  a clear  jelly,  wliich  is  at  first 
stiff’,  but  gi-adually  acquires  liquidity;  alco- 
hol or  water  throws  down  from  it  Avhite 
flakes  of  amyloid,  which  are  coloured  blue 
like  starch  by  iodine.  It  diff’ers,  hoivever. 
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from  stai'fh  in  the  ciroumstance  tliat  the 
iodine  can  be  waalied  out  of  it,  and  the  blue 
colour  made  to  disappear  by  tlie  action  of 
water,  wliich  is  not  tbe  case  with  starch. 
See  Ckllulose  and  Starch. 

AMYLUM.  See  Starch. 

ANABAINA,  Borv.  See  Trichorjius. 

ANACALY'PTA,  Rbhl.  — A genus  of 
lUosseS;  made  a section  of  Pottia  by  Mul- 
ler. 

Bibl.  Miiller,  Si/uops.  Muscor.  i.  p.  547 ; 
Wilson,  Bryol.  Brit.  p.  97. 

ANACILYRIS,  Rich. — A genus  of  Hy- 
drocharidacese  (aquatic  Monocotjdedonous 
Plants).  A.  Alsinastrimi,  Bab.,  which  is 
apparently  identical  with  Udora  canadensis, 
a North  American  plant,  has  become  widely 
diffused  in  Biitain  during  the  last  few  years 
in  ponds  and  streams.  It  is  of  great  iutere.st 
to  microscopic  obseiwers,  on  account  of  the 
facility  with  which  the  Rotation  of  the 
ceU-contents  may  be  obseiwed  in  its  living 
tissues.  It  is  commonly  cultivated  in  jars 
of  water  for  this  pui-pose. 

Bibl.  Wenham,  Quarterly  Journ.  3Iic. 
Science,  iii.  p.  277. 

ANACYSTIS,  Kiitz. — An  obscure  genus 
of  PalmeUaceous  Algse. 

Bibl.  Kiitz.  Tab.  Phycol.  i.  pi.  9.  figs.  2^. 

ANALYTIC  CRYSTALS.— This  tenn 
was  proposed  by  Mr.  Fox  Talbot,  in  1837, 
to  designate  those  ciystals  which  possess  the 
power  of  analysing  polarized  light,  like  the 
toiu'maline.  The  substances  in  which  this 
property  is  best  exhibited  are  the  nitrate  of 
i potash,  the  sidphate  of  chrome  and  potash 
' dissolved  in  tartaric  acid  by  heat,  boracic 
acid,  the  oxalate  of  chromium  and  potash, 
allantoin,  hippmic  acid,  m-ea,  oxalate  of  urea, 
mic  acid,  &c.  They  must  be  immersed  in 
Canada  balsam.  The  crystalline  compound 
of  disidphate  of  quinine  with  iodine  is  infe- 
' rior  to  none  in  this  power.  The  phsenomena 
i scarcely  need  descnption,  since  analytic  cry- 
stals merely  play  the  part  of  a thick  plate  of 
toiu-maline,  or  a Nicol’s  prism : i.  e.  if  polar- 
ized light  be  transmitted  through  them  (a 
polarizer  alone  being  used),  in  one  position 
; they  suffer  it  to  pass  freely,  while  if  they  are 
rotated  90°  they  araest  or  absorb  it  entirely, 
or  to  a gi-eater  or  less  extent;  and  if  a plate 
of  selenite,  or  other  depolarizer,  be  placed 
beneath  the  slide  upon  which  the  crystals 
are  situated  (without  the  analyser),  the 
lateral  surfaces  are  seen  to  be  coloured,  the 
complementary  tints  appearing  at  each  q uar- 
' ter  rotation. 

Of  course  these  crystals  will  act  equally  as 


polarizers  and  analysers.  Mr.  Talbot  gives 
the  following  explanation  of  tlie  cause  of  the 
phajiiomena  in  the  crystals  which  he  exa- 
mined. When  a beam  of  polarized  light  is 
transmitted  very  obliquely  through  a small 
prism  of  nitre,  its  outline  generally  exhibits 
two  colours  instead  of  one ; for  while  the 
edge  of  the  prism,  which  is  on  that  side  from 
whence  the  ray  of  light  comes,  is,  for  in- 
stance, red,  the  opposite  edge  will  appear 
green.  On  reversing  the  polarization  of  the 
light,  these  colours  are  exchanged.  This  ob- 
seiwation  shows  why  the  phaenomenon  only 
occurs  in  crystals  possessing  sti’ong  double 
refraction,  like  nitre,  in  which  the  refractive 
indices  of  the  two  rays  are  materially  dif- 
ferent. When  a ray  of  common  light  is  in- 
cident upon  such  a crystal,  and  therefore  is 
divided  into  two  rays  oppositely  polarized, 
both  rays  are  transmitted  through  the  central 
parts  of  the  crystal,  which  are  boimded  by 
parallel  planes,  or  by  planes  approaching  to 
parallelism.  But  when  the  bounding  planes 
of  the  crystal  are  much  inclined  to  each  other, 
and  therefore  refract  the  light  in  the  manner 
of  a prism,  the  refractive  indices  of  the  rays 
may  differ  so  much,  that  while  one  passes 
freely  through  such  a prism,  the  other  cannot 
pass  at  all,  but  suffers  total  internal  reflexion, 
and  is  thereby  dispersed;  just  as  if  the  prism 
had  a larger  reflecting  angle  with  respect  to 
that  ray  than  to  the  other.  Therefore  if  two 
oppositely  polarized  rays  are  presented  to 
such  a crystal  as  in  our  experiment,  one  will 
be  transmitted  and  the  other  not.  That  this 
is  the  true  explanation  appears  fr-om  this, 
that  when  the  onlique  planes  are  well-formed 
and  clearly  defined  by  the  microscope,  the 
coloiH  also  is  accm’ately  limited  by  the  same 
boundary ; so  that  while  this  part  analyses 
the  tints  of  a plate  of  sidphate  of  lime,  the 
rest  of  the  crystal  is  inactive. 

That  internal  reflexion  and  dispersion, 
however,  are  not  the  cause  of  the  separation 
of  the  coloured  rays,  is  shown  by  the  fact 
that  those  lateral  surfaces  of  ciystals  which, 
when  viewed  through  the  microscope  (with 
the  polarizer  and  plate  of  selenite  alone), 
appear  of  a certain  colour,  say  gi’een,  exhibit 
the  complementaiy  tint,  red,  when  viewed 
with  the  naked  eye  from  the  side  of  the 
stage;  hence  the  two  coloured  rays  are  sepa- 
rated merely  by  refraction. 

The  margins  of  cavities  containing  air  and 
air-bnbbles,  which  sometimes  exist  in  the 
crystals,  exhibit  the  coloius  in  the  same 
manner  and  from  the  same  cause  as  the 
lateral  oblique  surfaces  of  the  crystals. 

D 2 
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ANEURA. 


[ 

Nothing  can  surpass  tlie  curious  and  beau- 
titul  appearance  presented  by  analjdic  crj'- 
stals,  the  delicacy  and  brilliant  transparency 
of  tbeir  coloured  margins  giving  them  the 
aspect  of  figures  dl■a^vll  with  coloured  ink. 

PI.  7.  fig.  11  a,  6,  represent  two  crystals 
of  nitre,  viewed  vdtb  the  polarizer  but  nei- 
ther the  analyser  nor  the  plate  of  selenite ; 
fig.  12,  a,  b,  represent  two  crystals  as  seen 
^^men  the  polarizer  and  plate  of  selenite  are 
used,  exhibiting  the  complementary  colom's; 
fig.  12  c,  represents  an  air-hubhle  enclosed 
in  the  crystal.  See  Dichroism  and  Po- 
larization. 

Ribl.  Brewster,  Phil.  Trans.  1835 ; Fox 
Talbot,  1.  c.  1837. 

ANAULUS,  Ehr. — A genus  of  Diato- 
maceae. 

Char.  Frustules  single,  compressed,  sub- 
quadrate, not  furnished  with  either  tubular 

tirocesses,  nodides  or  apertures,  but  having 
ateral  constrictions. 

In  the  latter  character  it  resembles  Bid- 
dulphia. 

Kiitzing  admits  one  species : — 

A.  scalaris,  Ehr.  (PI.  43.  fig.  7).  Valves 
turgid  in  the  young  state,  very  broad  and 
flat  when  mature ; haidng  4,  6,  8,  or  14 
lateral  constiictions,  which  give  the  front 
view  a ladder-like  appearance ; marine ; dia- 
meter 1-470  to  1-175".  Antarctic  Ocean. 
A.  indicus,  Ehr.  = Terpsinoe  uidica,  Kiitz. 
Bibl.  Ehrenberg,  Bericht.  d.  Berl.  Akad. 
1844,  p.  197 ; 1845,  p.  361 ; Kiitzing,  Sjyec. 
Alt),  pp.  119,  120. 

ANCHORELLA,  Cinder. — A genus  of 
Crustacea,  of  the  order  Siphonostoma. 

Char.  Body  short,  produced  in  fi’ont  into 
a kind  of  neck,  ivliich  is  transversely  rugose ; 
amis  two,  furnished  with  a sucker  or  adhe- 
sive disk  at  the  end,  and  confluent  through- 
out their  length. 

Two  British  species : — 

1.  A.  tmcinata  (PI.  14.  fig.  7),  milk-white; 
found  on  the  gills  and  gill-covers  of  the  cod, 
haddock  and  wliiting ; length  about  1-2". 

2.  A.  rngosa,  found  on  a species  of  cod ; 
length  about  1-3". 

The  above  characters  refer  to  the  female. 
Bibl.  Baird,  Brit.  Entomostraca,  p.  336. 
ANCYRIUM,  VVerneck.  — A genus  of 
Polygastidc  Infusoria,  according  to  the  sy- 
stem of  Ehrenberg. 

Char.  That  of  an  Enterodelous  Bodo,  with 
a moveable  setaceous  foot. 

6 (?)  species. 

Bibl.  Wemeck,  Bericht.  d.  Berlin.  Akad. 
1841,  p.  377. 
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ANDRyEA,  Ehrh. — A genus  of  Mosses.  ' 
See  Andr^eace.?:.  i 

ANDRyEACEvE. — A family  of  Schisto- 
carpous  Mosses,  characterized  especially  by  \ 


Andraea  rupcstris. 

Fig.  10.  A sporangc  not  j et  open. 

Fig.  II.  A sporangc  burst  int(» four  valves,  united  at  their 
points.  Magnified  20  diameters. 


the  peculiar  mode  of  splitting  of  the  finit, 
somewhat  analogous  to  that  which  is  found 
in  Jungermannia,  the  um-shaped  capsule 
dividing  perpendicularly  when  ripe  into 
four  or  eight  valves,  which  usually  remain 
attached  together  at  their  points  (figs.  10 
and  11).  But  the  capsules  always  differ  from 
those  of  Jungermannia  in  the  presence  of  a 
columella.  The  cells  of  the  leaves  are  pa- 
renchjTnatous,  with  their  walls  thickened, 
and  somewhat  papillose  on  the  sm-face.  The 
calj-ptra  at  first  covers  the  capside  entirely, 
then  splits  off  as  a mitre-shaped  or  bell- 
shaped  cup.  The  archegonia  and  antheridia 
are  either  on  the  same  or  distinct  plants, 
and  the  latter  terminal  on  distinct  branches. 
The  few  British  species  are  natives  of  rocky, 
usually  alpine  distiicts,  and  belong  to  the 
genus  Andrcea.  In  Acrochisma,  an  an- 
tarctic genus,  the  sporange  splits  only  part 
of  the  way  down. 

Bibl.  ^’^ilson,  Brijol.  Briiann.  p.  11. 
ANEBHA, 


Ancimia  mandioccana. 

Group  of  sporangcs  bursting  to  dis- 
charge the  spores.  Magnified. 

ANELLIDA.  See  Annulata. 
ANEURA,  Duraortier. — A genus  of 
Pellieie  (Hepaticse),  growing  in  wet  places, 
containing  three  British  .species : 
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1.  A.  pitujuis, 
L.  Frond  irregu- 
larly branched, 
mai’gins  sinuate, 
cal}-ntra  smooth, 
whole  plant  bro^vn- 
ish  - green.  = J. 
pitujms,  Hooker, 
Br.  Jimgenn.  t. 
40  (fig  13). 

■ 2.  A.  muUi^Ja, 

1j.  Frond  bipin- 
nately  divided, 
calj’ptra  tubercu- 
late.  = t/i  multi- 
Jida,  Hooker,  Br. 
Jungerm.  t.  45 
(figs.  14  and  15). 


Fig.  13. 


Aneura  pinguis. 
Bursting  sporanges.  Slagni- 
fied  2 diameters. 


Fig.  14.  Fig.  15. 


Aneura  multifida. 

Fig.  14.  Portion  of  a frond  with  young  perichsetes,  mag- 
nified 20  diameters. 

Fig.  15.  A periehBete,  more  magnified,  cut  open  to  show 
the  archegonia. 

3.  A.  palmata,  Nees. — Frond  palmate, 
calj'ptra  tuberculate.  =J.  multifida,  var.  pal- 
mata, Hooker. 

Bibl.  Hooker,  Jirit.  Junfiennannice. 

ANGIOPTERIS,  Hoffinann. — ^A  genus 
of  Marattiaceous  Ferns.  Exotic. 

ANGUILLULA,  Muller  (Rhabditis, 
■ Duj.). — ^A  genus  of  animals,  foimerly  placed 
• among  the  Infusoria,  but  arraimed  in  the 
i order  Nematoidea  of  the  class  Entozoa  by 
! modem  zoologists.  The  popidarly  Imown 
“ eels  ” in  vinegar  and  paste,  belong  to 
! this  genus. 

Char.  Body  filiform,  naiTowed  at  the 
ends ; mouth  tenninal,  round,  naked ; anus 
subterminal;  tail  of  male  either  naked  or 
fumi.shed  with  a membrane  (winged) ; a 
double  spiculum ; tail  of  female  conical, 
acute.  Mouth  succeeded  by  an  oblong  ca- 
i vity  (pharjuix),  which  is  furnished  with  two 
I or  three  longitudinal  bacilli  and  is  distinct 
from  the  oesophagus,  which  is  muscular  and 


fusifonn  or  cylindrical ; stomach  top-shaped 
or  spherical,  furnished  with  a kind  of  dental 
armature.  Tail  of  the  female  frequently 
prolonged  into  a fine  point.  Uterus  bifid; 
vulva  situated  near  the  posterior  third  of 
the  body. 

These  animals  are  especially  remai-kable 
and  interesting  on  account  of  their  great 
tenacity  of  life ; resembling  in  this  respect 
the  Tardigi’ada  and  Rotatoria.  Thus,  Antf. 
fiuviatilis,  when  existing  in  places  exposed 
to  the  heat  of  the  sun,  'svill  dry  up  and  be- 
come hard  and  brittle.  But  as  soon  as  re- 
moistened by  rain,  it  revives,  swells  up,  be- 
comes soft,  takes  food  and  exercises  its  re- 
productive functions  as  before.  The  same 
faculty  is  possessed  to  an  extraordinaiy  de- 
gi-ee  by  Ang.  tritici,  which  ^viU  revive  after 
having  been  kept  in  a dry  state  for  more 
than  five  years.  Nor  are  they  destroyed  by 
being  frozen. 

1.  Ang.fiuriatilis  (?)  (Ang.  terrestris,  Duj  •) 
(PI.  16.  ifig.  4).  White,  about  fifteen  times 
as  long  as  broad ; oesophagus  fusiform,  ex- 
panded posteriorly  so  as  to  become  continu- 
ous with  the  much  larger  stomach ; length 
of  male  1-50  to  1-12". 

Found  inwetmossand  moist  earth,  whence 
it  gets  washed  into  rivers  and  ditches; 
sometimes  also  in  the  intestinal  canal  of 
snails,  frogs,  fishes,  worms  and  insects. 

2.  Ang.  aceti  (PI.  16.  fig.  5).  From  30  to 
45  times  as  long  as  broad,  naiTowed  poste- 
riorly and  temiinated  by  a drawn-out  point ; 
cesophagiis  cylindrical;  tail  conical, pointed; 
length  1-30  to  1-17". 

This  species  was  formerly  l ery  common 
in  vinegar,  and  the  “ eels  in  vinegar  ” were 
favourite  popular  microscopic  objects.  To 
the  freedom  of  our  vinegar  from  mucilage, 
and  the  addition  of  sulphuric  acid  allowed 
by  law,  must  be  attributed  their  compara- 
tive rarity  in  the  present  day. 

3.  Ang.  tritici  (PI.  16.  fig.  6).  20  times 

as  long  as  broad  in  the  adult  state ; length 
1-42  to  1-4". 

Found  in  blighted  wheat,  and  sometimes 
infesting  the  young  plants,  burrowing  in  the 
leaf-sheaths,  where  we  have  found  them  re- 
producing by  ova,  in  great  numbers. 

4.  Ang.  glutinis  (PI.  16.  fig.  7).  About  20 
times  as  long  as  broad,  terminating  posteri- 
orlv  in  a fine  elongated  point ; length  1-15". 

jifound  in  sour  paste. 

Other  so-called  Anguillulce  are  found  in 
the  same  situations  as  A.  fiudatilis.  See 
Enoplid^f:. 

It  is  almost  impossible  to  dissect  these 
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minute  beings  in  the  ordinary  manner ; tlie 
best  method  of  proceeding  is  to  wound  the 
body,  and  gently  press  out  the  contents 
under  water. 

Bibl.  Duges,  Ann.  d.  Sc.  Nat.  1826,  ix. ; 
Bauer,  Phil.  Trans.  1823 ; Ehrenbei-g,  Sipn- 
holcB  Ph/sica  (Phi/t.  PoU/pi)]  Dujardin, 
Jlist.  d.  Hehninthes ; Devaine,  Ann.  N.  H. 
1866,  xviii.  p.  268;  Kiihn,  Siebold,  and 
Kdlliker’s  Zntsch.  1857,  p.  129. 

ANGUINARIA,  Lamk.  (^tea,  Lamx.). 
— A genus  of  marine  Biyozoa,  of  the  sub- 
order Cheilostomata,  and  family  Eucratiadae. 

Char.  Cells  tubular,  erect,  scattered,  rising 
from  a creeping  fistidar  fibre  adnate  to  a 
foreign  base ; apertme  teminal  or  subter- 
minal. Two  British  species  : — 

1.  A.  spattdaia.  Cells  spatulate  at  the 
end,  ciuwed,  ringed. 

2.  yl.  trimcata.  Cells  trancate  at  the  end, 
surface  prmctate,  not  ringed. 

Two  foreign  species : A.  dilatata,  A.  li- 
(julata. 

Bibl.  Johnston,  Brit.  Zooph.2Q2-,  Gosse, 
Mar.  Zool.  ii.  13}  Busk,  Catalogue  Mar.  Pohjz. 
31. 

ANGUINELLA,  V.  Bened. — A genus  of 
marine  Bryozoa,  of  the  suborder  Ctenosto- 
mata,  and  family  Vesiculariadse. 

One  British  species : A.  palmata  “ largely 
composed  of  mud.” 

Bibl.  Gosse,  3far.  Zool.  ii.  22 ; Van  Be- 
neden,  Rech.  sur  les  Bn/ozoaires, 

ANGULAR  APERTURE.— The  angu- 
lar apeidure  of  an  object-glass  is  the  angle 
measured  by  the  ar’c  of  a circle,  tire  centre 
of  which  is  formed  by  the  focal  point  of  the 
object-glass,  the  radii  being  formed  by  the 
most  extreme  lateral  rays  rvmich  the  object- 
glass  admits. 

Thus  let  fig.  16  represent  a jjerpendicular 
section  of  the  lowest  combination  of  an  ob- 
ject-glass of  small  aperture; 

Fig.  16.  Fig.  17. 


oblique  rays  which  the  object-glass  will 
admit ; the  angle  is  measured  by  tlie  dotted 
arc  b.  In  the  object-glass  of  larger  aper- 
tiue,  fig.  17,  the  arc  6 which  measm-es  the 
angle  is  much  larger,  and  the  radii  repre- 
senting the  extreme  lateral  rays  are  much 
more  oblique.  Hence  it  is  eviclent  that  the 
object-glass  of  larger  apertm’e  admits  all 
those  rays  admitted  by  that  of  less  aperture 
and  a certain  number  of  other  rays,  these 
being  more  oblique. 

3leasurement  of  the  angle  of  aperture. — It 
is  of  the  utmost  importance  to  know  the 
angle  of  aperture  of  the  object-glasses  used 
in  investigations  ; because  the  appearances 
presented  by  objects  vaiy  according  to  the 
magnitude  of  this  angle,  and  this  variation 
must  always  be  talien  into  account  in  de- 
termining the  structure  of  an  object  from 
its  appeai’ance.  A particular  piece  of  appa- 
ratus IS  requisite  for  this  pui'pose  (fig.  18), 

Fig.  18. 
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which  may  easily  be  constructed  as  follows. 
A rectangular  piece  of  board  must  be  pro- 
cured, the  shortest  sides  of  which  are  about 
2 inches  longer  than  the  body  of  the  micro- 
scope, and  the  longer  sides  twice  this  length. 
A small  hole  must  then  be  made  opposite 
the  middle  of  one  of  the  long  sides,  at  about 
half  an  inch  from  its  margin,  and  from  this, 
as  a cenfre,  a semicircle  must  be  traced 
upon  the  board,  and  the  semicircular  line 
divided  into  180° ; the  portions  outside  the 
semicircle  being  cut  away.  The  wooden 
plate  of  this  form  is  shown  in  perspective  in 
the  woodcut.  A flat  thin  piece  of  wood  («) 
rather  broader  than  the  body  of  the  micro- 
scope, a little  longer  than  the  radius  of  the 
semicircle  and  pointed  at  one  end,  is  then 
placed  upon  the  board  in  such  manner  that 
the  pointed  end  coiTesponds  with  the  gra- 
duated margin,  whilst  the  other  end  is 
transfixed  by  a pin  (b)  which  below  is  driven 
into  the  board.  Thus  we  have  a rotating 
arm  or  radius  of  the  semicircle,  which  may 
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be  compared  to  the  hand  ofa  watch  or  clock, 
the  pin  forming  the  centre  of  rotation.  To 
tlie  upper  siud’ace  of  this  arm  are  glued  two 
thin  pieces  of  wood,  excavated  in  the  middle, 
so  as  to  form  supports  for  the  body  ot  tlie 
microscope ; the  excavations  should  be  tri- 
angular, tlie  apex  bein^  directed  downwards. 

When  used,  the  object-glass  to  be  tested 
I is  screwed  to  the  end  of  the  body  next  the 
I pin,  and  so  adjusted  that  its  focal  point  is 
irs  nearly  as  possible  pei-pendicularly  over 
the  pin.  A lamp  is  placed  2 or  3 yards 
from  the  board  and  upon  exactly  the  same 
level  as  the  axis  of  the  body  of  the  micro- 
scope, the  straight  side  of  the  board  being 
next  the  lamp,  and  when  the  ai-m  has  been 
so  adjusted  that  the  pointed  end  is  opposite 
' 9(P,  the  lamp  is  so  placed  that  the  name  is 
. seen  through  the  body  of  the  microscope. 
The  ej'epiece  is  next  put  into  the  other  end. 
The  ami  suppoiding  the  body  of  the  micro- 
scope is  then  moved  on  one  side,  the  body 
looked  through  in  the  usual  manner,  until 
the  field  is  seen  to  be  divided  into  two  parts, 
a dark  and  a luminous  half;  the  degi-ee 
which  the  pointed  end  of  the  ami  cohicides 
\idth  is  then  noted,  and  the  arm  is  moved  in 
the  other  direction  until  the  diidsion  of  the 
; field  is  again  seen ; the  number  of  degi’ees 
1 included  in  the  arc,  thus  teavereed,  measiu’es 
i the  angle  of  apertiree. 

' It  has  been  objected,  that  this  method 
! does  not  afford  an  exact  estimate  of  the 
j angle  of  aperture.  But  it  is  questionable 
! whether  the  objection  made  to  it  is  real ; 

for  it  is  a fact  that  an  object-glass,  which, 

I according  to  the  above  method,  is  of  larger 
apertiu'e  than  another,  will  display  mai-kings 
which  the  one  of  less  aperture  will  not. 

As  an  object-glass  of  large  apertiu'e  ad- 
mits a gi'eater  nimiber  of  oblique  rays  than 
one  of  less  apertm’e,  the  central  rays  being 
in  nowise  interfered  ivith,  so  the  total  num- 
ber of  rays  admitted  is  gi’eater,  and  objects 
; will  thereby  be  more  brilliantly  illuminated, 
j This  is  one  of  the  advantages  gained  by  the 
! use  of  an  object-glass  of  large  aperture  ; and 
; the  explanation  applies  especially  to  its  use 
in  the  examination  of  opalte  objects,  in  re- 
gard to  which  it  can  be  readily  understood 
that  a neater  number  of  the  rays  reflected 
from  all  parts  of  an  object  being  admitted, 
will  render  it  more  luminous  and  distinct. 
In  this  case  the  same  effect  would  be  pro- 
duced by  condensing  an  additional  amount 
of  light  upon  the  object. 

But  strictly  speaking,  large  angular  aper- 
ture in  an  object-glass  used  in  the  exami- 


nation of  opalce  objects  is  disadvantageous; 
for  althouj^i  objects  thus  viewed  appear 
very  luminous,  brilliant  and  beautiful,  yet  a 
number  of  the  rays  which  cannot  enter  an 
object-glass  of  small  aperture  from  their  ob- 
liquity, and  which  thus  map  out  as  it  were 
the  form  and  structural  appeai’ances  of  the 
object,  are  admitted  by  an  object-glass  of 
lai’ge  aperture,  and  thus  the  contrast  by 
which  &e  various  parts  are  rendered  visible 
will  be  desti’oyed.  This  applies  especially 
to  uncoloured  objects;  for  those  which  are 
colom’ed  are  best  seen  under  a glass  of  larger 
aperture,  the  difference  between  the  tints  of 
coloiu’  reflected  being  sufficient  to  render 
each  part  distinct. 

There  is,  however,  another  far  more  im- 
portant use  of  large  angular  aperture  in  an 
object-glass.  It  was  first  found  by  Dr.  Go- 
ring that  longitudinal  and  transverse  lines 
upon  the  scales  of  Lepidopterous  and  other 
insects  coidd  be  seen  under  certain  object- 
glasses,  but  not  under  others ; and  that  the 
power  of  displaying  these,  or  the  penetrating 
power  of  the  object-glass,  as  it  is  called, 
depended  upon  the  magnitude  of  the  an- 
gular aperture.  The  same  has  since  been 
foimd  the  case  with  the  mai’kings  upon  the 
valves  of  the  Diatomacese. 

1.  If  the  prepared  valve  of  a Gi/rosir/ma 
be  examined  imder  an  object-glass  of  1-4 
or  1-8  of  an  inch  focus,  and  an  angulai’ 
apperture  of  60°  or  70°,  as  illuminated  by 
the  ordinary  light  of  the  mirror,  nothing 
more  is  seen  than  the  more  or  less  coloiued 
valve  Math  a distinct  outline,  the  central 
line  and  the  nodides ; and  no  change  is 
produced  in  the  appearances,  however  in- 
tensely the  object  may  be  illuminated.  But 
if  an  object-glass  of  larger  angular  apertm’e 
be  used,  a nimiber  of  fine  dark  parallel  lines 
are  seen  traversing  the  valve.  Hence  the 
object-glass  of  larger  apertm’e  possesses  a 
particular  power  ot  rendering  indications  of 
structure  evident,  which  is  not  possessed  by 
the  one  of  less  apertm’e. 

2.  If,  in  the  same  experiment,  the  mirror 
be  brought  towards  one  side  of  the  stage, 
and  the  light  be  then  thrown  upon  the  ob- 
ject, the  lines  will  become  more  distinct  if 
previously  visible,  and  frequently  visible 
when  not  so  before. 

3.  Placing  a central  stop  in  the  object- 
glass  will  also,  to  a certain  extent,  produce 
the  same  effect  as  using  the  object-glass  of 
larger  apertm’e. 

4.  Placing  a stop  in  the  condensing  lenses 
of  the  achromatic  condenser  will  increase 
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the  distinctness  with  which  the  markings 
are  seen,  if  already  visible,  and  will  frequently 
render  them  visible  when  not  so  before. 

These  experiments  show,  that  using  an 
object-glass  of  large  aperture  in  the  exami- 
nation of  an  object,  bringing  the  min'or  to 
one  side,  and  placing  a central  stop  in  the 
object-glass  and  the  condenser,  or  m both, 
produce  the  same  effect,  viz.  tliat  of  render- 
ing the  markings  upon  an  object  visible 
when  not  so  previously,  or  of  rendeiing 
them  more  distinct  if  previously  visible. 
And  it  is  evident  that  the  alterations  of  the 
conditions  under  which  the  object  is  exa- 
mined in  the  above  experiments,  involve 
simply  the  viewing  of  the  object  when  illu- 
minated entirelv  or  more  completely  by  ob- 
lique light.  Eor  an  object-glass  of  large 
aperture  admits  more  oblique  rays  than  one 
of  less  aperture,  the  central  rays  being  in 
nowise  interfered  with ; inclining  the  mir- 
ror to  one  side,  causes  all  the  rays  which 
are  reflected  from  it  to  become  oblique ; 
and  the  use  of  central  stops  excludes  all 
the  central  rays,  so  that  oidy  the  oblique 
rays  are  admitted.  Hence  the  visibility  or 
gi’eater  distinctness  of  the  markings  upon 
an  object  depends  upon  its  illumination  by 
oblique  light. 

Experiment  also  shows  that  the  degree  of 
obliquity  of  the  light  requisite,  varies  with 
the  delicacy  or  fineness  of  the  markings, 
being  gi-eater  as  these  are  more  delicate  ; so 
that  the  moat  delicate  markings  require  the 
most  oblique  light  which  can  possibly  be  ob- 
tained, to  render  them  evident,  and  the  an- 
gidar  aperture  of  the  object-glass  must  ne- 
cessarily be  propoidionately  large,  otheiwise 
none  of  these  oblique  rays  could  enter  it. 

In  attempting  to  explain  these  phreno- 
mena,  we  may  take  the  opportmiity  of  exa- 
mining somewhat  minutely  the  reason  why 
objects  become  visible  to  us  under  vaiious 
circumstances. 

Tlie  ordinary  cause  of  objects  becoming 
visible  to  us  under  the  microscope,  is  that  a 
certain  niimber  of  the  rays  of  light  trans- 
mitted through  or  incident  upon  them  or 
their  parts,  either  become  absorbed,  re- 
fracted or  reflected.  Hence  the  parts  at  which 
refraction  or  absoi-ptionos  occur,  may  become 
either  coloured  or  dark,  whilst  those  which 
transmit  or  reflect  the  light,  become  lumi- 
nous. We  shall  leave  the  cases  of  absoiqition 
and  reflexion  out  of  the  question  at  present, 
and  consider  only  those  of  refraction. 

If  the  parts  which  refract  the  light  arc 
large  in  proportion  to  the  power  of  the  ob- 
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ject-glass,  and  of  in-egular  fomi,  they  will 
refract  a certain  number  of  ra}"s  so  that 
these  cannot  enter  the  object-glass,  and 
they  will  hence  become  dark,  and  wall  map 
out,  as  it  were,  in  the  image  formed  of  the 
object,  the  structural  peculiarities  of  the 
object.  But  if  the  parts  are  minute,  of  a 
ciu-ved  form  and  approximatively  symme- 
trical, they  will  act  upon  the  light"  trans- 
mitted through  them  in  the  manner  of 
lenses,  and  their  luminous  or  dark  appear- 
ance wiU  vary  according  to  the  relation  of 
the  foci  of  these  to  that  of  the  object-glass. 
Thus,  the  parts  of  an  object  may  appear 
dark  and  defined,  from  the  refraction  of  the 
light  from  the  field  of  the  microscope ; also, 
from  the  concentration  or  dispersion  of  por- 
tions of  the  light  b}'  these  parts,  all  the  rays 
being  admitted  by  the  object-glass,  or  en- 
tering the  field.  In  speaking  of  the  parts 
being  small  or  large,  it  must  be  understood 
that  the  refractive  powers  of  the  objects  are 
ossimied  to  be  the  same;  for  if  the  object 
be  large  and  the  substance  of  which  it  is 
composed  haA'e  a low  refractive  power,  the 
same  effect  may  be  produced  as  if  the  object 
were  small  and  of  high  refractive  power,  the 
form  being  also  the  same. 

Another  condition,  rather  physiological 
than  optical,  is  concerned  in  the  question 
of  the  distinctness  with  which  an  object  is 
seen,  nay,  even  of  its  absolute  visibility.  It 
consists  in  the  relation  which  the  luminous- 
ness or  darkness  of  an  object  bears  to  that 
of  the  field  or  back-gi'ouiid  upon  which  it  is 
apparently  situated;  and  all  objects,  even 
those  seen  with  the  naked  eye,  maj'  be  re- 

farded  as  viewed  upon  a back-ground  or 
eld,  comparably  to  an  object  viewed  in  the 
field  of  the  microscope.  The  familial-  in- 
stance of  the  visibility  of  the  stars  by  day 
from  the  bottom  of  a coal-pit,  whilst  invi- 
sible from  the  surface  of  the  earth,  may 
serve  to  illustrate  this  point.  The  same 
phsenomenon  is  constantly  met  with  in 
microscopic  investigations;  thus  it  is  well 
known  that  parts  of  stnicture  which  are 
visible  most  cleail}-  by  the  light  of  a lamp  in 
a dark  room,  cannot  be  distinguished  when 
the  room  is  iUuminated  by  ordinai-y  day- 
light; and  luminous  objects  are  best  seen 
on  a black  gi'ound,  and  dark  objects  on  a 
light  ground. 

The  refraction  of  the  light  out  of  the  field 
of  the  micro.scope  or  beyond  the  angle  of 
aperture  of  the  object-glass,  is  tlie  orainai-y 
cause  of  the  outliiu's  of  objects  becoming 
visible ; and  in  these  cases  an  increase  of  the 
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an^ulfu'  aperture  of  the  object-glass  will  im- 
pan-  their  distinctness,  because  it  will  allow 
of  the  admission  of  those  rays  which  would 
otherwise  have  been  refracted  from  the  field, 
and  the  margins  will  become  more  luminous 
and  less  contrasted  with  the  luminous  field. 
All  that  is  required  here  is  that  the  object- 
glass  shall  be  achromatic,  and  that  the  mar- 
ginal i-avs  shall  not  bo  decomposed,  so  that 
any  of  tie  colom-ed  rays  should  enter  the 
field ; in  which  case,  the  margins  of  the  ob- 
jects would  appear  coloured  instead  of  black, 
and  thus  the  contrast  requisite  for  distinct- 
ness would  be  lost. 

The  cause  of  the  distinctness  of  an  object 
by  refraction,  all  or  nearly  all  the  rays  en- 
tering the  field  of  the  microscope,  may  be 
investigated  in  a drop  of  oil  immersed  in 
i water,  or  in  a drop  of  milk,  as  illuminated 
by  light  reflected  from  an  ordinary  mirror. 
The  refr’active  power  of  the  globules  is  so 
gi'eat  and  their  form  such,  that  each  exerts 
the  action  of  a minute  spherical  lens ; and 
the  parts  within  the  margin  will  appeal- 
light  or  dark  according  to  the  relation  of 
the  focus  of  the  little  lens  to  that  of  the 
object-glass.  Under  an  object-glass  of  small 
apVrtiu-e  and  moderate  power,  the  outline 
! wall  always  appear  black,  because  the  mar- 
ginal ravs  do  not  enter  the  object-glass. 

R’  the  object-glass  be  of  sufficient  apertm-e 
to  admit  these  marginal  rays,  the  black 
margin  iriU  disappear,  and  the  little  lens 
will  only  be  distinguishable  by  the  above 
focal  relation.  Its  appearance  imder  oblique 
light  (thrown  from  aU  sides,  as  when  the 
■ condenser  and  a central  stop  are  used)  will 
vary ; but  taking  the  case  of  extreme  ob- 
liquity of  the  rays,  the  lens  will  only  be 
visible  by  a hmiinous  margin  from  reflexion, 
giring  it  a very  beautifid  annidar  appear- 
ance. Hence  it  is  more  distinct  by  direct, 
or  slightly  obliqrie,  than  by  very  oblique 
light. 

But  in  certain  objects,  the  irregidarities 
1 of  structure  are  of  such  exti-eme  minute - 
! ness,  or  the  difference  of  the  refractive 
! power  of  the  various  portions  of  the  struc- 
ture is  so  slight,  that  the  course  of  the  rays 
is  but  little  altered  by  refraction  on  passing 
through  them ; and  imder  ordinary  illumi- 
nation, all  the  rays  will  enter  the  object- 
glass  ; neither  are  the  rays  accumuiated 
into  little  cones  or  parcels,  of  sufficient  in- 
tensity to  map  out  the  little  light  or  dark 
spots  in  the  field  of  tlie  microscope  accord- 
ing to  the  relation  of  their  foci  with  that  of 
; the  object-glass. 
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Let  us  take  the  instance  of  an  object  with 
minute  depressions  on  the 
surface,  as  the  valve  of  a 
Gyrosupna.  These  are 
so  minute,  that  when  the 
light  reflected  from  the 
ordinai-y  mirror  is  used, 
the  rays  passing  through 
the  depressed  and  the  un- 
depressed portions  are 
not  sufficiently  refracted 
to  cause  either  set  to  be 
excluded  from  the  object- 
glass,  consequently  both 
sets  will  enter  it.  This 
may  be  supposed  to  be 
represented  in  fig.  19, 
where  the  slightly  oblique  and  converging 
rays  passing  through  a portion  of  the  valve 
become  separated  into  two  sets,  one  passing 
through  the  thinner  depressed  portions,  the 
other  through  the  thiclcer  and  undepressed 
portions  5 both  sets  enter  the  object-glass. 

Fig.  20. 


But  on  transmitting  oblique  light  through 
the  object,  as  represented  in  fig.  20,  one  set 
of  the  rays  will  be  refracted  so  as  not  to 
enter  the  object-glass,  whilst  the  other  set 
will  gain  admission ; thus  the  two  parts, 
which  have  differently  refracted  the  rays, 
will  become  distinct.  If  the  markings  were 
more  delicate,  or  the  difference  between  the 
refr-active  power  of  the  two  portions  of  the 
valve  were  less  than  that  represented  in 
fig.  20,  both  sets  would  enter  the  object- 
glass.  But  on  rendering  the  light  still  more 
oblique,  one  set  would  be  again  excluded, 
from  being  refracted  out  of  the  field.  Hence 
it  is  evident  why  the  angular  aperture  of 
the  object-glass  must  be  larger,  as  the 
markings  are  finer,  or  the  difference  between 
the  refractive  power  of  the  two  portions  of 
tissue  is  less  ; because  the  obliquity  of  the 
lightrequisite  to  cause  the  exclusion  of  one  sot 
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of  the  ravs  will  be  very  great,  and  the  other 
set  will  Se  too  oblique  to  enter  the  object- 
glass,  unless  it  be  of  correspondingly  large 
aperture. 

The  most  difficult  point  to  explain,  has  been 
how  it  is  that  an  object-ghiss  of  laige  angular 
aperture  will  render  markings  evident  which 
were  not  visible  under  an  object-glass  of 
smaller  aperture ; because  it  would  naturally 
be  imagined  that  the  larger  apertm-e  would 
admit  both  sets  of  ra}"S  (fig.  20),  one  of  which 
was  excluded  by  the  object-glass  of  smaller 
aperture.  The  difficulty  vanishes  when  it  is 
recollected  that  the  additional  rays  admitted 
by  the  object-glass  of  larger  aperture  are 
more  oblique ; hence  one  set  of  these  rays 
will  be  refracted  from  the  field  of  the  micro- 
scope, whilst  the  other  set  will  enter  the 
object-glass,  and  will  illuminate  the  more 
highlv  refractive  parts  of  the  object;  thus 
the  two  kinds  of  differently  refr-active  struc- 
ture become  distinctly  separated,  one  ap- 
pealing dark,  the  other  luminous;  and  thus 
we  illuminate  one  part  of  the  object,  whilst 
the  illumination  of  the  other  is  not  increased. 
Or,  to  simplify  this  veiy  important  point,  the 
object  may  be  regarded  as  illuminated  by 
two  sets  of  rays,  one  con’esponding  to  those 
admitted  by  the  object-glass  of  small  aper- 
ture ; the  other  set  coiTesponding  to  these 
plus  those  admitted  by  the  excess  of  angidar 
aperture  of  the  second  object-glass  over  the 
first;  the  first  set  of  rays  not  being  suffi- 
ciently oblique  to  allow  of  a portion  of  them 
being  refracted  beyond  the  angular  apertm-e 
of  the  first  object-glass,  whilst  the  second  set 
are  so.  Hence  under  the  object-glass  of 
larger  aperture,  the  distinctness  of  the  mark- 
ings is  impaired  by  the  admission  of  the  first 
set  of  rays.  Now  this  always  occurs  when 
objects  are  examined  under  an  object-glass 
of  large  apertm-e;  although  the  more  oblique 
rays  render  the  markings  visible,  by  their 
illuminating  one  part  of  the  object  and  not 
the  other,  the  less  oblique  rays  render  them 
indistinct  by  illuminating  both  parts,  unless 
the  central  stop  be  used,  Avhich  totally  inter- 
cepts allbut  the  very  oblique  rays,  and  allows 
the  markings  to  be  seen  in  perfection,  as 
illuminated  by  the  more  oblique  rays  alone. 

Refraction  of  the  rays  of  light  has  alone 
been  considered  thus  far;  the  action  of 
oblique  light  and  angidar  aperture  in  relation 
to  colour  and  reflexion  has  been  neglected. 
The  question  of  colour  is  easily  answered. 
Neither  oblique  light  nor  large  angular  aper- 
ture possesses  any  power  of  rendering  co- 
loured transparent  oojectsmore distinct;  and 


marlrings,  when  arising  fr-om  the  presence 
of  pigment,  are  perfectly  visible  under  an 
object-glass  of  small  aperture,  and  the  ordi- 
nary light  of  the  mirror. 

It  has  been  assumed  that  the  oblique  light 
requisite  for  the  display  of  the  markings 
upon  objects  is  separated  into  two  sets  of 
rays  by  refr-actiou ; but  it  might  be  ques- 
tioned whether  these  are  not  separated  by 
relle.xion.  There  can  be  no  doubt  that  the 
latter  is  not  generally  the  case : perhaps  the 
mostimportantreasou  which  may  oe  assigned 
for  this  is,  the  considerable  comparative 
breadth  of  the  luminous  portions,  of  the 
valve  of  the  Gyrosigma  for  instance.  On 
transmitting  miilateral  light  obliquely 
through  the  valve  of  an  Isthmia,  in  which 
the  depressions  are  very  large,  in  such  man- 
ner that  part  of  it  is  reflected  by  portions  of 
them,  it  is  easily  seen  liow  small  the  amount 
of  reflected  light  is ; and  this  because  the 
surface  of  the  depressions  is  curved,  and  thus 
the  portions  inclined  at  the  requisite  angle 
for  reflexion  are  also  very  small.  As  the 
ainoimt  of  light  reflected  is  so  small  in  this 
case,  it  would  be  inappreciable  in  that  of 
the  Gyrosiyma,  in  which  the  depressions  are 
so  exceedingl)'  minute.  In  fact,  attention  to 
this  point  affords  a means  of  distinguishing 
whether  an  object  is  illuminated  by  reflexion 
or  refraction.  The  illumination  of  the  sides 
of  globules  of  oil  by  reflexion,  has  been 
already  noticed  at  p.  41.  The  same  phae- 
nomenon  may  be  seen  in  the  instance  of 
minute  globules  of  metallic  mercury.  It 
might  be  questioned  whether  the  luminous 
ring  suiTounding  the  globules  in  both  cases 
did  not  arise  from  diffraction.  It  is,  how- 
ever, far  too  defined  for  this ; and  it  cannot 
arise  from  refr-action  in  the  latter  case,  be- 
cause the  globules  of  mercury  are  opake. 
When,  however,  the  light  is  extremely  ob- 
lique, the  light  parts  of  objects  ai-e  mostly 
illuminated  by  reflexion. 

It  has  been  shown,  that  the  efficacy  of 
large  angidai-  aperture  depends  upon  the 
illumination  of  tlie  objects  by  oblique  light; 
and  that  the  action  of"  oblique  light  depends 
upon  one  set  of  rays  being  usually  refracted 
fr-om  the  field.  Let  us  now  attempt  to  trace 
the  relation  of  the  peneti-ating  power  of  an 
object-glass  to  its  defining  power.  It  has 
been  stated,  that  penetrating  power  depends 
upon  angular  apertm-e ; and  as  angidar  aper- 
ture owes  its  efficacy  to  oblique  light,  the 
relation  of  oblique  light  to  penetration  is 
evident.  Is  there  any  essential  difference 
between  penetrating  and  defining  power? 
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This  question  will  be  best  answered  by  ex- 
periment. If  we  take  a fragment  of  the 
valve  of  an  Isthmia,  and  examine  it  under  a 
high  power  of  small  aperture,  all  the  parts 
ai-e  very  distinctly  seen  by  the  ordinary  light 
of  the  min'or;  and  the  various  depths  of 
shadow  of  the  different  parts  of  the  depres- 
sions and  the  undepressed  portions  render 
these  also  clearly  distinguishable  (PI.  13. 
fig.  2 c);  and  when  an  object-glass  of  very 
large  aperture  is  used,  the  distinctness  is 
rather  impaired  than  improved.  But  if  we 
examine  a fraginent  of  the  valve  of  a Gyro- 
sif/ma,  and  this  requires  an  object-glass  of 
large  aperture  to  render  the  markings  visible, 
no  distinction  of  the  various  pai-ts  of  the 
depressions  and  the  imdepressecl  portions  is 
visible ; all  we  see  is,  that  the  depressions, 
as  a whole,  are  dark,  and  the  undepressed 
portions  are  luminous  (PI.  11.  figs.  39,  40, 
48).  Hence  the  Isthmia  requires  defining 
power,  whilst  the  Gyrosiyma  requires  pene- 
trating power  and  large  angle  of  aperture, 
to  exhibit  the  marlrings  ; yet  the  structures 
dift’er  only  in  size.  And  there  can  be  no 
doubt  that  if  we  coidd  examine  the  valve  of 
the  Gyrosiyma  under  a power  as  high  rela- 
tively to  the  size  of  the  depressions,  as  that 
under  which  we  can  examine  the  Isthmia, 
the  same  relations  being  preserved  between 
the  angle  of  apertime  of  the  object-glass  and 
the  angular  inclination  of  the  refracted  rays, 
the  various  pails  of  the  depressions  and  the 
undepressed  portions  would  be  equally  re- 
cognizable in  both  cases. 

The  same  relation  applies  to  fine  lines 
scratched  or  etched  upon  glass.  It  was 
noticed  by  Dr.  Goiing,  that  although  the 
lines  on  the  scales  of  insects  required  an 
object-glass  of  comparatively  large  aperture 
to  show  them,  yet  those  existing  upon  glass 
micrometers  did  not  so.  But  this  statement 
is  only  partially  coivect ; for  although  the 
coarser  lines  upon  micrometers  are  well  seen 
under  an  object-glass  of  small  aperture  with 
good  defining  power  and  direct  light,  yet  the 
finest  lines  upon  Nobert’s  test-slide  require 
penetrating  power  in  the  object-glass,  and 
oblique  ligdit. 

Hence  it  is  evident  that  large  angular 
aperture  or  penetrating  power  in  an  object- 
glass  is  a substitute,  and  a very  imperfect 
one,  for  defining  powei'.  This  most  import- 
ant point  has  not  hitherto  been  noticed;  and 
it  is  to  be  hoped  that  our  object-glass 
niakers  will  direct  their  earnest  attention  to 
it,  and  endeavour  to  supply  those  wlio  are 
engaged  in  miciwcopic  researches  with  that, 


to  the  production  of  a very  imperfect  sub- 
stitute for  which,  all  their  energy  appears  at 
present  devoted. 

In  conclusion,  it  may  be  noticed  that 
these  remarks  have  been  principally  con- 
fined to  one  class  of  objects  requiring  pene- 
trating power,  viz.  the  valves  of  the  Biato- 
maceae.  This  has  been  done,  because  the 
scales  of  Insects,  which  may  be  regarded  as 
foniiing  the  tjpe  of  the  other  class,  involve 
considerations  of  a mixed  kind,  which  would 
have  tended  to  confuse  the  subject.  The 
longitudinal  ridges  upon  the  scales  of  In- 
sects, in  regard  to  their  relation  to  penetra- 
tion, may  be  viewed  in  the  same  light  as 
the  undepressed  portions  of  the  valves  of  the 
Biatomacem ; and  the  same  explanation  vail 
apply  to  the  visibility  of  the  one  as  to  the 
other,  under  the  vai-ious  conditions. 

The  transverse  lines  seen  upon  the  scales 
of  insects,  are  noticed  under  Scales  of  In- 
sects. The  structm’e  of  the  valves  of  the 
Diatomace.®  is  discussed  under  that  head; 
see  also  Introduction,  p.  xxxiii,  1. 

We  have  thought  it  better  to  refer  the 
angular  apertui-es  of  the  various  object- 
glasses  to  the  article  Test-objects. 

Bibl.  Wenham,  Trans.  Micr.  Soc.  iii. 
p.  8.3,  April  1850  and  April  1854 ; Rainey, 
ibid.,  Oct.  1853  and  Jan.  1854;  Gillett, 
Proceed inys  of  Royal  Society,  vii.  1(3.  March 
1854 ; Listei',  Phil.  Trans,  exxi. ; Goring, 
Microyraphia ; Select  TVorks ; Journal  of  the 
Royal  Institution,  xxii. ; Pritchard,  Mici'o- 
scopic  Cabinet',  Proceedinys  of  Royal 

Society,  vii.  60.  May  1854 ; Wenhaiii,  Micr. 
Journ.,  ii.  209. 

ANIMAL. — The  definition  of  an  animal 
in  reference  to  the  distinction  fi’oui  vege- 
tables is  discussed  in  the  article  Vege- 
tables. 

ANIMALCLHjE. — A little  animal;  a 
terni  usually  applied  to  the  species  of  Infu- 
soria, Rotatoria,  &c.  It  was  formerly  applied 
also  to  many  of  the  lower  Algm.  The  Latin 
tonn  aimnaieulum  (with  the  phual  aninial- 
cula)  is  frequently  met  with. 

ANIMAL  KINGDOM. — In  accordance 
with  our  plan,  as  laid  down  in  the  Preface, 
we  give  liere  a tabular  view  of  the  animal 
kingdom,  so  that  tlie  position  of  the  various 
classes  and  orders  alluded  to  in  various  parts 
of  this  worlf,  may  be  readily  found.  Ihose 
classes,  orders,  families  and'genera  to  whicli 
particular  interest  is  attached  in  relation  to 
structure  or  other  qualities,  which  the  micro- 
scope is  required  to  investigate,  are  speciallv 
treated  of  under  their  re.«pective  heads. 
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Kingdom.  ANIMxVLIxV. 
Subkingdom  I.  Vebtebbata. 

Class  I.  Mammalia. 

Older  1.  Bimana. 

Homo,  man. 

Order  2.  Quadbumana. 

Simia,  ape  ; Cet'copitliccns,  common 
monkeyj  i^mnopithecus,  Indian  mon- 
key. 

Order  3.  Cheibopteba, 

Vespertilio,  bat. 

Order  4.  Insectivoba. 

Erinaceus,  hedgehog;  Talpa,  mole. 
Order  5.  Cabnivoba. 

Canis,  dog  and  wolf ; Ursus,  bear ; 
JFblis,  lion;  P/(ocn,  seal;  Nasita,  coati- 
mondi. 

Order  (5.  Cetacea. 

Bahemt,  whale  ; Plioccena,  poipoise ; 
Halicore,  dugong. 

Order  7.  Pachydebmata. 

Equus,  home ; Ehphas,  elephant ; Sus, 
hog ; Hippopotumus ; Choiropotajuus. 
Order  8.  Kuminantia. 

Eos,  OX]  Cawit'^Ms,  camel ; CeraM,  deer; 
Capra,  goat ; Ovis,  sheep. 

Order  9.  Edentata. 

Dasypus,  armadillo ; Eradypus,  sloth. 
Order  10.  Rodentia. 

Cavia,  guinea-pig;  Lepus,  hare;  Mas, 
mouse  and  rat;  Sciurns,  squirrel; 
Castor,  beaver  and  musk-quash ; 
Chinchilla, 

Order  11.  Mabsupialia. 

Macropns,  kangai’oo;  Didelphys,  opos- 
sum. 

Order  12.  Monotbemata. 

Ornithorhynchus,  duck-billed  platj-pus. 

Class  II.  A%t:s,  birds. 

Order  1.  Raptobes. 

Aquila,  eagle ; Strix,  owl. 

Order  2.  Insessobes. 

FrinyUla,  finch  ; Hirundo,  swallow ; 
Tardus,  thrush,  blackbird. 

Order  3.  Scansobes. 

Cuculus,  cuckoo ; JPk'ittacus,  paiTot. 
Order  4.  Gallina. 

Gallos,  fowl ; Coliimba,  pigeon. 

Order  6.  Gballatobes. 

<SOv<<7u'o,.  ostrich ; Gras,  crane. 

Order  6.  Natatobes. 

Laras,  gull ; A7ias,  duck ; Anser,  goose. 

Class  III.  Reptilia,  reptiles. 

Order  1.  Chelonia. 

Testado,  tortoise. 


Oivler  2.  Saubia. 

Crocodilus,  crocodile ; Lacerta,  lizard. 
Order  3.  Opiiidia. 

Boa ; Coluber,  snake. 

Order  4.  Batbachia. 

Ma>ia,  frog ; Bafo,  toad ; Triton,  water- 
salamander  ; Menopoma. 

Order  5.  PEBENNHinANCIIIATA. 

Siren. 

Class  IV.  Pisces,  fishes. 

Order  1.  Ganoidea. 

Lepidosteus,  bony  pike ; Sturio,  stur- 
geon. 

Order  2.  Placoidea. 

Sqaalits,  shark ; Baia,  ray. 

Order  3.  Ctenoidea. 

Perea,  perch. 

Order  4.  Cycloidea. 

Salmo,  salmon;  Clapea,  herring;  Cy- 
prinas,  caiq). 

Subkingdom  II.  Mollusca. 

Class  I.  PoLYzOA  (Bryozoa),  Sea-mats, 
&c. 

Class  II.  Tunicata. 

Ascidia,  Salpa,  Boti-yllus. 

Class  III.  Bbachiopoda. 

Terebratula,  lamp-sheU. 

Class  IV.  CONCHIFEBA. 

Ostrea,  Oyster;  Mytilus,  mussel. 

Class  V.  Ptebopoda. 

Clio. 

Class  VI.  Gastebopoda. 

Helix,  snail ; Limax,  slug. 

Class  VII.  Cephalopoda. 

Spia,  cuttle-fish. 

Subkingdom  III.  Abticulata. 

Class  I.  Cbustacea,  crabs,  lobsters. 

Order  1.  Pcecilopoda. 

Limidas,  king-crab. 

Order2.  Siphonostoma  {Ichthyophthira), 
fish-lice. 

Lenuea,  Aryalus. 

Order  3f.  Ostbacoda. 

Cypris. 

Order  4f.  Copepoda. 

Cyclops. 

Order  6.  Cibbipedia  (Ciirhopoda). 

Bakinas,  acom-shell ; Anatifa. 

Order  6f.  Cladoceba. 

Daphnia. 

Order  Phyllopod'a. 

Bran  ch  ipas,  Arten  i ia. 

Order  8.  Isopoda. 

Oniseas,  wood-louse;  Asellus,  water 
wood-louse ; Limnoria. 
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Order  9.  Amphipoda. 

Gam»i(tnts,  fivshwater  shrimp. 

Oi-der  10.  Stomapoda. 

Squilld. 

Oi-der  11.  Decapoda. 

Cancer,  crab;  Astacus,  lobster  and  cray- 
fish. 

tttt  These  four  orders  fonn  the  Entomo- 
straca  (water-fleas)  of  some  authors. 

Class  II.  Ahachnida,  spiders. 

Order  1.  Pycnogonida  (Polygonopoda). 
Pycnogomim. 

Order  2.  TARDiGnADA(Cb/q;;ofI«)  (water- 
bears). 

Milnesium,  Macrohiotus,  Emydium, 
Order  3.  Acarina. 

Acarus,  mites. 

Order  4.  Phalangita. 

Phalangium,  harvest-spider. 

Order  5.  Pseudoscorpiones. 

Chelifer. 

I Order  6.  Solifuga. 

Galeodes. 

Order  7.  Pedipalpi. 

Scorpio,  scorpion, 
i Order  8.  Araneida. 

Aranea,  house-spider ; Epv.ira,  garden- 
spider. 

Class  III.  Insecta,  insects. 

Order  1.  Myriapoda. 

Iidxis. 

Order  2.  Thysanxira. 

Lepisma,  Podura. 

Order  3.  Anoplura  (Parasitica). 
Pediculus,  louse. 

Order  4.  Aphaniptera  (Sijdionaptera  or 
Suctorid). 

Pulex,  flea. 

Order  6.  Strepsiptera. 

Stglops. 

Order  6.  Diptera. 

CEstrus ; Musca,  fly. 

Order  7.  Hymenoptera. 

Apis,  bee ; Vespa,  wa.sp ; Formica,  ant. 
Order  8.  Lepidoptera. 

Butterflies  and  moths. 

Order  9.  Nkuroptera. 

Ephemera ; Lihelkda,  dragon-fly. 

Order  10.  Hemiptera. 

Cimex,  bug. 

; Order  11.  Orthoptera. 

likdta,  cockroach ; Achela,  cricket. 
Order  12.  Coleoptera. 

Beetles. 
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Class  IV.  Annulata  (AnnelidaovAnellida). 
Order  1.  Turbellaria. 

Planaria. 

Order  2.  Suctoria. 

Jlirudo,  leech. 

Order  3.  Setigera. 

Lmnhricus,  earthwonn ; Nais. 

Class  V.  Kotatoria  (Rotifera). 

Order  1.  Rotatoria. 

Class  VI.  Entozoa, 

Order  1.  Sterelmintha.  \ Intestinal 
Order  2.  Ccelelmintha.  J worms. 

Subkingdom  IV.  Radi  at  a. 

Class  I.  Echinodermata. 

Order  1.  Pedicellata. 

Asterias,  star-fish ; Echinus,  sea  hedge- 
hog. 

Order  2.  Apoda. 

Sipunculus. 

Class  II.  Acalepiue. 

Order  1.  Siphonophora. 

Physalia,  Portuguese  man-of-war. 
Order  2.  Ctenophora. 

Beroe. 

Order  3.  Discophora. 

Rhkostoma,  Cyancea, 

Class  III.  Polypi  (Zoophytes). 

Order  1.  Hydroida. 

Hydra,  Sertidaria,  Tuhularia. 

Order  2.  Actinoida. 

Actinia,  Gorgonia,  Alcyonium. 

Class  IV.  Rhizopoda. 

Order  1.  Monosomatia. 

Order  2.  Polysomatia. 

Class  V.  Spongi^. 

Class  VI.  Infusoria. 

Bibl.  Rymer  Jones,  Animal  Kingdom  •, 
the  various  zoological  articles  in  Todd’s 
Cycl.  of  Anat.  andPhys. ; Siebold  and  Stan- 
nius,  Lehrbuch  d.  Vergleich.  Anat. ; V.  d. 
Hoeven,  Handbuch  der  Zoologie  ; Owen, 
Hunterian  Lectures]  Carpenter,  Compara- 
tive Physiology ; Cuvier’s  Animal  Kingdom, 
by  Blyth,  Mudie,  Johnston,  Cai-penter  and 
Westwood  ; the  new  French  edition  of  the 
Regne  Animal]  Vogt,  Zoologische  Briefe] 
Gosse,  Marine  Zoology]  Cams,  leones  Zooto- 
micce ; Blanchard,  L'  Organisation  du  Rhgne 
Animal ; Leydig,  Lehrbuch  d.  Histologie  ; 
Van  Beneden,  Anatom.  Compar^e. 

ANISONEMA,  Duj. — A genus  of  Infuso- 
ria, belonging  to  the  family  Thecamonadina. 
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Char.  Body  colourless,  oblong,  more  or 
less  depressed,  covered  with  a resisting 
tegument,  from  an  apeiiure  in  which  two 
filaments  emanate ; one  flagelliform  and 
directed  forwards ; the  other  thicker,  trail- 
ing and  retracting  the  body  of  the  animal ; 
movement  slow.  2 species : — 

A.  acinus.  Movement  directly  forwards, 
colourless,  aquatic:  length  1-1280  to  1-810". 

2.  A.  sulcata  (PI.  23.  f.  12).  Movement 
vacillating  in  a circle  5 colomless,  aquatic ; 
length  1-1100". 

Dujardin  suggests  that  the  Bodo  grandis 
of  Ehrenberg  is  referable  to  one  of  these 
species,  as  also  to  the  genus  Iletcroniita, 
Duj. 

Bibl.  Diijardin,  Infusoires,  p.  34o. 

ANiaSTbODESMUS,  Corda.— Agenus 
of  Desmidiacepe. 

Char.  Cells  elongated,  attenuated,  entire, 
aggregated  into  faggot-like  bundles. 

The  cells  only  differ  from  those  of  Closte- 
rium  in  their  aggregation.  Species : — 

1.  A.  falcatus,  CoxAn  (Bhaphidium  fasci- 
culatum,  Kiitz.).  Cells  rrumerorrs,  crescent- 
shaped : aqrratic ; length  1-549" ; breadth 
1-7353" ; common.  (PI.  10.  fig.  47.) 

2.  A.  fusiformis,  Corda.  I Carlsbad:  nei- 

3.  A.  convolutus,  Corda.  ( ther  of  these 
species  are  admitted  into  Kirtzing’s  j§;ec. 
Alg. 

Bibl.  Ralfs,  Brit.  Besmidiecc,  pp.  179  and 
222 : Corda,  Almanack  da  Carlsbad,  1835, 
p.  121 ; 1838,  p.  199. 

ANNUAL  RINGS.  — The  corrcptric 
lines  seen  in  transverse  sections  of  Dicoty- 
ledonous stems  (fig.  21)  generally  indicate 


Fig.  21. 


Cross  section  of  a Dicotyledonous  stem  with  annual 
rings. 

successive  annual  additions  to  the  woody 
structure,  and  in  these  cases  depend  on  the 
difference  of  the  character  or  conditiorr  of 
the  tissues  prodirced  at  different  seasons. 
Ordinarily  tnere  are  a nurrrber  of  ducts 


gr-oujred  near  the  inner  part  of  each  con- 
centric layer  of  wood,  as  irr  the  Oak.  In 
the  Sirmaeh  a layer  of  cellirlar  tissue  occurs 
at  the  boundary  of  each  ring.  In  the  Coni- 
fers, the  markings  residt  from  the  greater 
thiclcness  of  the  secondary  deposits  on  the 
M'alls  of  the  cells  in  the  outer  part  of  each 


Fig.  22. 


Magnified  cross-section  of  stem  of  Pifuis  exhibiting  parts 
of  three  annual  rings,  1,  2,  3. 


layer,  no  ducts  existing  in  their  wood  (fig. 

22). 

It  seems  that  these  rings  cannot  be  taken 
strictly  as  annual  rings  in  all  trees,  especially 
in  those  of  equable  climate,  since  tliej'  appear 
to  depend  upon  external  influences  affecting 
the  activity  of  r egetation ; and  thus,  even  in 
temperate  climates,  a great  loss  of  foliage 
in  the  summer,  followed  by  recovery,  may 
produce  two  rings  in  one  yeaiy  in  moist 
tropical  climates,  where  the  leaves  reappear 
almost  continuou.sly,  the  rings  probably  an- 
swer to  periods  of  great  renewal  of  foliage. 

ANNULATA,  Ancllida  or  Annelida. — 
The  class  of  red-blooded  worms. 

Char.  Elongated  animals,  living  in  water 
or  moist  eai'th,  not  pai’asiticaUy  vdthin  other 
animals ; body  usually  jointed ; feet  not 
jointed,  and  fr-equently  replaced  by  bristles 
or  retractile  setigerous  tubercles.  Respfra- 
tion  effected  either  by  external  branchue  or 
by  internal  vesicles,  or  by  the  skin  itself. 
Distinct  organs  of  circulation  present,  con- 
tractile vessels  replacing  a heart.  Neiwous 
system  consisting  of  a single  or  double 
ventral  cord,  furnished  with  ganglia  at 
intervals,  and  encircling  the  oesophagus 
above. 

The  shin  consists  of  a veiy  delicate  struc- 
tiu’eless  and  transparent  epidennis,  beneath 
which  (in  Hcemocharis  {Biscicola),  Clepsine 
and  iV'^i/ieZfs),  there  is  a layer  of  cells,  which, 
in  the  adult  animals,  presents  the  appearance 
of  a fenestrated  membrane  (PI.  40.  fig.  16). 
The  cells  (PI.  40.  fig.  16  b)  leave  spaces 
between  them  which  appear  like  holes; 
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but  the  addition  of  acetic  acid  brings  to  light 
in  each  space  a distinct  nucleus  (PI.  40. 
tig.  16  c),  and  in  very  young  a,ninids  the 
clear  spaces  are  distinct  cells,  distinguishable 
from  the  surrounding  cells  by  their  size  and 
containing  numerous  clear  vesicles  as  well  as 
a nucleus.  The  smaller  cells  contain  a 
nucleus  and  numerous  nuclear  gi-anules. 
Beneath  this  cellular  layer  are  niunerous 
laige  fat-ceUs,  pigment-cells  and  connective 
tissue,  the  latter  consisting  of  a transparent, 
homogeneous,  seniisolid  mass.  A layer  of 
fine  but  finn  fibres,  crossing  each  obliquely, 
is  said  to  be  sometimes  met  with  beneath 
the  epidei-mis  and  fonning  a corium  or  true 
skin. 

In  the  TiuheUaria,  the  outermost  cuta- 
neous layer  consists  of  ciliated  epithelium. 
The  opalescent  and  often  beautifully  coloured 
skin  of  many  of  the  Annulata  does  not  gene- 
rally owe  its  tints  to  distinct  pigment,  but  to 
iridescence  produced  by  the  fibres. 

The  lings  of  the  body  ai-e  usually  furnished 
with  bristles  or  hairs,  sometimes  arranged  in 
tufts,  at  others  covering  the  gi-eater  part  of 
the  surface  of  the  body.  Sometimes  foli- 
aceous  appendages  cover  the  body  like  scales. 
Most  of  the  Annulata  are  covered  with  a 
kind  of  mucus,  secreted  by  the  cutaneous 
glands;  some  live  in  leathery  tubes  or 
sheaths,  in  others  a case  is  made  by  the  con- 
solidation of  the  secretion  from  some  part  of 
the  skin  with  fragments  of  shells,  grains  of 
sand,  &c. ; in  others,  again,  the  calcareous 
tubes  appear  to  be  wholly  secreted  by  a 
portion  of  the  cutaneous  surface. 

The  mmcular  system  is  usually  w^ell  deve- 
loped. The  muscular  fibres  are  in  some 
aiTanged  in  three  layers,  an  outer  consisting 
of  annular,  an  inner  of  longitudinal,  and  an 
inteimediate  of  oblique  fibres ; in  others 
there  is  an  outer  layer  of  oblique  fibres,  an 
inner  of  longitudinal,  with  annular  fibres  at 
the  tivo  ends  of  the  body.  The  muscular 
fibres  consist  of  cylinders,  the  transverse 
section  of  which  is  rounded  (PI.  40.  fig.  17  a), 
flattened  or  incuiwated  (PI.  40.  fig.  17  h). 
They  are  covered  externally  by  a delicate 
sheath  or  sarcolemma  (PI.  40.  fig.  18&).  The 
cyliridei's  themselves  consist  of  a clear,  homo- 
geneous, cortical  substance  (PI.  40.  lig.  18  a), 
and  an  internal  cavity  (c),  the  latter  being 
filled  with  a finely  granular  substance,  in 
which  scattered  nuclei  are  imbedded  (Tl.  40. 
fig.  17  c).  At  the  two  ends  of  the  body,  the 
muscular  fibres  branch  dichotomou.sly(Pl,  40. 
fig.  19  c).  The  fibres  are  usually  smooth, 
but  sometimes  longitudinally  or  transversely 
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striated ; this  appearance  arising  either  from 
folds  in  the  sarcolemma  or  proper  sheath,  or 
from  the  gi-anules  being  arranged  in  linear 
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In  the  Turbellaria,  the  muscular  system  is 
but  slightly  developed,  the  tissue  beneath  the 
skin  consisting  of  globular  masses  resembling 
the  general  parenchyma  of  the  body ; and  in 
this,  peculiar  cellular  bodies  are  often  im- 
bedded, resembling  the  urticating  organs  of 
the  pol^-pes.  These  enclose  six,  eight,  or 
more  rod-shaped  bodies,  which  are  some- 
times parallel  with  each  other,  sometimes 
somewhat  spirally  emwed.  The  ceU-mem- 
brane  of  these  bodies  subsequently  disap- 
pears, and  they  fi-equently  project  beyond 
the  skin.  Leydig  figures  similar  rod-shaped 
bodies  as  occim’ing  in  the  nuclei  of  the  fat- 
ceUs  situated  beneath  the  skin. 

In  many  of  the  Annulata,  the  muscular 
fibres  are  grouped  into  distinct  bundles, 
serving  to  move  the  bristles,  parts  of  the 
mouth,  &c. 

Beneath  the  sldn  .at  the  ends  of,  or  all 
over  the  body,  a number  of  peculiar  glands 
exist ; these  consist  at  the  closed  end  of  a 
nucleated  cell  (PI.  40.  fig.  19  b d),  and  a 
long,  somewhat  coiled  duct  opening  at  the 
smiace  of  the  body. 

The  nervous  system  consists  of  a longitu- 
dinal, single  or  double  series  of  ventral 
ganglia,  connected  by  longitudinal  cords; 
the  uppermost  ganglion  lies  above  the  oeso- 
phagus, and  the'  two  cords  which  connect 
it  with  the  second  ganglion  encircle  this 
organ.  In  some,  the  ventral  ganglia  are 
absent. 

The  uppeimost  ganglion  is  enveloped  in  a 
nem-ilemma  consisting  of  longitudinal  and 
transverse  fibres,  and  not  unfi’equently  pecu- 
liar pigment-cells.  The  cords  and  filaments 
are  composed  of  extremely  delicate  primitive 
fibres,  between  which,  in  the  ganglia,  gan- 
glion-globules are  situated.  The  filaments 
distributed  to  the  body  arise  principally  fi-om 
the  ganglia. 

Many  of  the  Annulata  are  furnished  with 
eyes ; these  are  usually  denoted  by  the  brown, 
black  or  red  spots  seen  upon  v.arious  parts  of 
tlie  body.  It  is  a disputed  point  whether 
all  these  represent  true  eyes  or  not ; but 
M.  Quatrefages  has  described  a lens,  trans- 
parent cornea  and  vitreous  humour  in  some 
of  tliem,  and  he  has  no  doubt  tliat  the  red 
points  found  at  the  sides  of  eacli  ring  in 
several  species  of  Nats  are  true  eyes. 

In  some  Annulata,  no  distinct  head  is 
present ; in  others  this  is  distinguishable  by 
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its  form,  and  is  furnislied  with  eyes  and  one 
or  more  filaments,  which  are  regarded  as 
antennae.  In  those  in  which  the  head  is  not 
distinct,  the  mouth  is  situated  at  the  anterior 
end  of  the  body ; in  the  others  the  mouth  is 
on  the  ventral  surface,  and  is  furnished  vdth 
a muscular  proboscis.  The  mouth  is  usually 
surroimded  by  tm'gid  lips,  and  sometimes 
possesses  a distinct  dental  amiatiu'e  (see 
HinxJDo).  The  oral  apertm’e  is  frequently 
surroimded  by  a number  of  erectile  tentacles 
or  cirrhi. 

The  intestinal  canal  is  usually  straight, 
and  furnished  with  lateral  appendages,  or 
constricted  at  intervals;  sometimes  a distinct 
oesophagus,  stomach  and  intestine  are  distin- 
guishable. The  inner,  and  sometimes  the 
outer  surface  of  the  alimentary  tube  is 
covered  with  ciliated  epithelium.  A yellow 
or  brown  glandular  layer  surrounding  the 
alimentary  canal  represents  the  liver. 

The  general  aivangement  of  the  cireulatory 
system  is,  that  two  main  vascular  tnmks,  one 
dorsal,  the  other  ventral,  traverse  the  body 
longitudinally  ; aqd  it  appears  that  the  blood 
moves  in  the  dorsal  vessel  from  behind 
forwards,  whilst  in  the  abdominal  vessel  it 
moves  fr'om  before  backwards ; these  trunks 
are  connected  by  transverse  vessels  or  meshes 
of  them.  The  anterior  portion  of  the  dorsal 
vessel  is  usually  broader,  and  appears  to 
form  the  rudiments  of  a heart. 

The  respiration  of  the  Annulata  is  effected 
either  by  the  skin ; by  external  gills  in  the 
form  of  tentacular  filaments  or  tufts,  some- 
times ciliated;  by  internal  ciliated  canals 
or  water-vessels ; by  ciliated  depressions,  or 
by  vesicles  at  the  sides  of  the  body.  In 
many  instances,  a rtansparent  colourless 
liquid  occupies  the  interstices  between  the 
skin  and  the  organs  of  the  body ; this  con- 
tains colourless  (rarely  coloui’ed)  coi’puscles 
much  resembling  the  colourless  coipuscles 
of  the  Vertebrata;  and  in  this  lie  coils  of 
vessels  containing  the  coloured  blood.  The 
colourless  liquid  is  the  “ chylaqueous  fluid  ” 
of  Dr.  Williams. 

The  Annulata  are  propagated  by  trans- 
verse division,  by  gemmation,  and  by  means 
of  sexual  organs.  The  embryos  are  at  first 
minute,  rounded,  and  partially  covered  with 
vibratile  cilia. 

Order  I.  Turbellaria.  Body  bilateral, 
soft,  covered  with  vibratile  cilia,  not  seg- 
mented; eyes  distinct;  sexless  or  herma- 
phrodite. 

Order  2.  Suctoria  (Apod a).  Body 
elongate,  ringed,  without  bristles  or  foot- 
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like  tubercles ; locomotion  by  sucking-disks ; 
no  external  branchiie. 

_ Orders.  Setigera  (CniETOPODA).  Body 
ringed,  elongate,  with  feet  or  setigerous 
rudiments  of  them ; external  branchial 
usually  present. 

Bibl.  V.  d.  Hoeven,  Handhuch  der  Zno- 
logie,  vol.  i. ; Siebold,  Lehrh.  d.  Vergl.  Anat. 
pt.  I;  Todd’s  Cycl.  of  Anat.  Phys.,  vol.  i. 

(Milne-Edwards)  ; Quatrefages,  Ann.  d.  Sc. 
Nat.  3rd  ser.  vols.  viii.  ix.  x.  and  xii. ; 
Leydig  (on  Heemocharis  (Piscicola)),  Siebold 
and  Kolliker’s  Zeitschr.  f.  JVissens.  Zoolog. 
vol.  i. ; Johnston’s  Index  to  British  An- 
nelida, Ann.  Nat.  Hist.  1845,  x\i.  p.  433 ; 
Gosse,  Marine  Zool.  i. ; Vogt,  Zool.  Briefe. 

ANODUS,  Br.  & Sch.  = §ELiGERiA. 

ANGECTANGIUM,  Br.  & Sch.  =Zygo- 

DON. 

AN  OMALIN  A,  D’Orb.  — A genus  of  Fora- 
minifera,  of  the  order  Helicostegia,  and 
family  Tm’binoidae. 

This  genus  difiers  from  Rosalina,  by  its 
spire,  which  instead  of  being  trochoid,  raised, 
and  alwaj^s  apparent  on  one  side,  is  em- 
bracing. It  belongs  to  Rotalina,  as  defined 
by  Williamson  and  Cai’penter.  No  recent 
British  species ; but  some  fossil. 

Bibl.  D’Orbigny,  Foram.  Fossiles]  Mori'is, 
Brit.  Fossils,  32. 

ANOMALOCERA,  Temp. — A genus  of 
Entomosti’aca,  of  the  order  Copepoda  and 
family  Diaptomidse. 

Char.  Head  distinguishable  from  the 
body,  vdth  a bifid  beak  and  a hooked  spine 
at  the  base  on  each  side ; thorax  vdth  six, 
abdomen  with  four  segments;  foot-jaws 
three  pairs ; last  pair  of  legs  differing  fr-oni 
the  others ; eyes  single,  pedunculated  in  the 
male ; right  superior  antenna  Avith  a swollen 
hinge-joint  (in  the  male)  ; inferior  antennm 
not hranched,  three-jointed,  basal  joint  with 
a slender  twig.  I species : — 

A.  Patersonii  (PI.  14.  fig.  6,  the  male). 
Marine. 

Bibl.  Baird,  Brit.  Entomostr.  p.  229; 
Templeton,  Trans.  Entoni.  Soc.  vol.  ii. 
1837. 

ANOMODON,  Hook,  and  Taylor.  See 
Neckera  and  Hypnum. 

ANOPLURA. — An  order  of  Insects; 
sometimes  tenned  Parasitica  or  Epizoa. 

Char.  Legs  six;  wings  none;  parasitic, 
and  not  undergoing  metamorphosis ; eyes 
two,  simple,  or  none. 

These  insects  are  parasitic  upon  maininals 
and  birds,  and  are  commonly  known  as  lice. 
The  order  is  thus  subdivided  : — 
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Subord.  1.  ITaustellata  (Rhynchota). 
Mouth  with  a tubular,  very  short 
fleshy  liaustellum. 

Fain.  1.  Pediculid^.  Antennse  five- 
jointed. 

Gen.  Phthiritis.  Anterior  legs  for 
walking,  posterior  for  climbing. 

Pecliculus.  Legs  aU  for  climbing ; ab- 
domen of  seven  segments. 

H<pmatopinus.  Legs  all  for  climbing ; 
abdomen  of  eight  or  nine  segments. 
Subord.  2.  Mandibulata  (Maxlophaga). 
Mouth  with  two  homy  mandibles. 

Earn.  2.  rHiLOPTEHro.®.  Antennae  fili- 
form, maxillary  palpi  none. 

Philoptents.  Antennae  five-jointed ; 
tai-si  two-jointed,  claws  two. 

Trichodectes.  Antennae  three-jointed  j 
tarsi  two-jointed;  with  one  claw. 

Earn.  3.  Liotheed^.  Antennae  clavate ; 
maxillary  palpi  conspicuous. 

Liotheum.  Tarsi  two-jointed,  with  two 
claws. 

Gyropus.  Tarsi  2-jointed,  with  one 
claw. 

It  appears  that  although  the  Anophu’a  do 
not  imdergo  metamoi’phosis  as  in  the  more 
perfect  insects,  consisting  of  larva,  pupa  and 
imago,  widely  differing  from  each  other  in 
general  appearance,  habits  and  functions, 
yet  a series  of  semiti’ansfomiations  talies 
place  in  the  shedding  of  the  skin  a definite 
mmiber  of  times,  by  which  the  individual 
acquires  a greater  symmetiy  of  form,  and 
most  probably  a greater  perfection  of  parts 
or  organs. 

Bibl.  Nitzsch,  Germar  and  Zincken's 
Maxjazin  der  Entoniol.  iii. ; Burmeister, 
Gen.  Insect. ; Leach,  Zoological  Miscellany, 
iii. ; Gurlt,  Mag.  f.  die  Gesammte  Thicrheil- 
kiinde,  rfii. ; Denny,  Monogra2)h.  Anoplur. 
Pritann. ; Walckenaer,  Jlik.  d.  Insect,  xiii. 

ANOUHELLA,  Bory  and  Dui’.=Anxj- 
n.EA,  Ehr. 

AN  TENNM5,  of  Insects. — The  two  move- 
able-jointed organs  situated  on  the  head, 
near  the  eyes  (PI.  26,  figs.  1 a,  3 a,  24  a,  and 
figs.  7 to  21  inclasive). 

The  foi-m,  number  of  joints,  &c.  of  the 
antenna}  are  used  as  characters  for  distin- 
guishing the  genera  and  species  of  Insects. 

Three  parts  are  generally  distinguishable 
in  the  antenme : 1,  the  scapm  or  basal  joint 
(figs.^  10,  18  and  19  «),  is  often  very  long, 
and  is  connected  with  the  tondus,  or  part 
upon  which  it  moves,  by  a ball  and  socket 
articulation;  2,  the  pedicella  or  second  joint 
(the  same  figs,  b),  which  is  mostly  minute 


and  nearly  spherical,  allowing  of  the  freest 
motion,  and  supporting  the  remaining  por- 
tion of  the  antenna,  which  fomis,  3,  the 
clavola  (figs.  10  and  18  c).  The  principal 
terms  applied  to  the  antenna}  according  to 
the  fomi  and  arrangement  of  the  joints  of 
the  clavola  are  these  : — 

They  are  called  setaceous  when  the  succes- 
sive joints  gradually  diminish  in  size  from 
the  base  to  the  apex,  as  in  the  families 
Achetidse,  Blattidte  and  Gryllidae  (fig.  7)  ; 
eyisiform  when  the  successively  diminishing 
joints  are  angular  at  the  sides,  fonning  a 
sword-lUce  organ,  as  in  some  of  the  Locust- 
idse  (fig.  8)  ; filiform  when  all  the  joints  of 
the  clavola  are  of  uniform  thiclmess,  as  in 
the  Carabidse  (fig.  9)  ; moniliform  when  the 
joints  are  spherical  or  rounded,  as  in  the 
Tenebrionidse  and  Blapsidse  (fig.  10) ; ser- 
rated when  the  joints  appear  like  inverted 
triangles,  with  the  inner  mai'gin  more  pro- 
duced than  the  outer,  as  in  some  of  the 
Elateridse  (fig.  11) ; imbricated  when  the 
acute  base  of  each  joint  is  inserted  into  the 
middle  of  the  broad  apex  of  the  joint  behind 
it,  as  in  the  Prionidfe  (fig.  12)  ; pectinated 
when  each  joint  is  developed  on  one  side 
into  a process  or  spine,  as  in  the  Lampyridje 
(fig.  13) ; bipectinated  when  a process  or 
spine  exists  on  each  side  of  the  joints,  as  in 
the  Bombycidse  (fig.  14) ; fiabellatc  when 
each  of  the  processes  is  flattened,  and  nearly 
as  long  as  the  whole  of  the  succeeding  joints 
taken  together,  as  in  some  of  the  Elatertdas 
(fig.  15)  ; clavate  when  the  clavola  ends  in  a 
gi’aduaUy  formed  Imob  (fig.  16),  or  capitate 
when  the  knob  is  suddenly  formed  (fig.  17), 
as  in  the  Pentamerous  Coleoptera ; plumose 
when  one  or  more  minutely  pectinated 
branches  arises  from  the  joints,  as  in  some 
of  the  Muscidae  (fig.  20),  or  when  tufts  of 
capiUaw  filaments  arise  from  the  joints,  as 
in  the  Oidicidse  (fig.  21);  lamellate,  as  in  tho 
lamellicorn  Coleoptera,  when  the  knob  is 
composed  of  a uimiber  of  lamellae  or  plates 
(fig.  18(7),  send  perfoliate  yvhen  the  joints  of 
the  knob  are  separated  slightly  from  each 
other  by  a minute  foot-stalk.  There  are 
many  curious  variations  in  the  structure  of 
the  antenna} ; thus,  in  some  of  the  Muscidas, 
the  filamentous  portion  represents  tlie  true 
clavola,  while  the  larger  lobe  is  simply  an 
appendage  (fig.  20);  in  Ghbaria  Leach  ii 
the  pedicella  is  not  a small  rounded  joint, 
but  IS  elongated  like  the  scapus  (fig.  19  b), 
whilst  the  clavola  (c)  ends  in  a large  capitu- 
Ijim,  attached  laterally  to  the  base  of  the 
fifth  joint,  and  directed  backwards. 

JC 
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Tlie  iise  of  the  antennfc  is  that  of  hearing 
or  feeling  the  vibrations  of  the  atmosphere, 
an  additional  fimction  in  many  insects  being 
that  of  common  feeling  or  touch. 

Bibl.  Kirby  and  Spence,  Introduction  to 
Entomology  ; Burmeister’s  3Iamial, 
ti’anslated  by  Shuckard ; Newport,  Art. 
Insects,  Todd’s  Cycl.  Anat.  and  Phys.  ii. ; 
Westwood’s  Introduction  ^-c. 

ANTENNARIA,  Linlt. — A supposed  ge- 
nus of  Anteimariei  (Physomycetous  Fungi), 
refeiTed  by  Fries  to  Perisporacese,  and  pro- 
bably often  foiTus  of  a Mucedinous  state  of 
Capnodium.  They  are  byssoid  products 
growing  upon  dead  or  living  structm’es,  or 
sometimes  in  cellars.  A.  (Eacodimn')  cellaris, 
the  fimgus  of  wine-cellar’s,  is  placed  by  Fries 
in  the  genus  Zasmidium. 

ANTENNARIEI. — A supposed  tribe  of 
Phj'somycetous  Fungi,  consisting  of  difiuse 
plairts,  forming  flocculent  or  byssoid  patches 
upon  leaves  or  bark,  which  appear  to  be 
merely  states  of  other  genera ; the  epiphytic 
Antmnaricc  are  referred  to  Capnodium, 
which,  like  Zasmidium  {Antenn.  ccllaris),  is  a 
Perispoi’acea.  Two  other  genera,  Pleuro- 
pyris  and  Pisotnyxa,  were  described  by 
Corda,  but  little  is  knou*n  respecting 
them. 

Bibl.  Fr’ies,  Summn  Veg.  Scan.  p.  40G ; 
Berkeley,  Crypt.  Botany,  p.  296. 

ANTENNULARIA  ; Lamk.— a genus  of 
Polj'pes,  of  the  order  Ilydi’oida,  and  family 
Sertulaiiadae. 

Distinguished  by  the  whorled,  hair-like 
branchlets,  and  uniserial  cells.  Two  British 
species : — 

A.  antennina.  Main  stalks  simple,  clus- 
tered, branchlets  shor’t.  On  sandy  soils  and 
stones  lying  in  sand. 

A.  ramosa.  Main  stalljs  branched.  On 
old  shells  and  stones  from  deep  water. 

Bibl.  Johnston,  Brit.  Zooph.  86;  Gosse, 
Mar.  Zool.  i.  24. 

ANTHER. — The  essential  part  of  the 
male  or  fer-tilizingorgan  of  Flowering  Plants, 
supported  on  a longer  or  shorter  stalk  or 
Jilament,  and  constituting  with  it  the  stamen. 
The  irricroscopic  examrnation  of  anthers 
tur-ns  in  two  distinct,  both  very  interesting 
directions,  namely,  study  of  the  develojiment 
and  characters  of  the  pollen  produced  in  the 
anthers,  and  examination  of  the  cellidar 
structure  of  the  waUs  of  the  per’fect  anther. 
For  the  fomrer,  see  Pollen. 

The  cells  of  the  anthers  of  almost  all  plants 
exhibit  deposits  of  a more  or  less  fibrous  cha- 
racter, varying  much  in  the  patter’ns  accord- 


ing to  which  the  fibres  are  placed,  and  the 
extent  to  which  they  are  developed;  and 
these  are  elegant  microscopic  objects. 

The  anther  is  clothed  with  a very  delicate 
epidermis,  sometimes  provided  with  sto- 
mates ; this  epidermis  usually  remains  un- 
altered, but  in  some  cases  (^Liipinus')  the 
walls  acquire  fibrous  thickening.  Beneath 
this  epidermis  ordinarily  lie  one  or  more 
layers  of  cells  which  foi-m  the  spii-al-fibrous 
tissue.  This  may  extend  all  round  the 
anther,  or  be  wanting  at  certain  points, 
especially  over  the  connective,  before  and 
behind ; sometimes  all  the  cellidar  tissue  of 
the  connective  itself  assumes  the  same  cha- 
racter (with  the  exception  of  its  vascular 
bundle). 

Purkinje  has  furnished  a most  extensive 
notice  of  the  conditions  of  these  fibrous  cells 
in  the  different  families  of  Flowering  Plants. 
The  following  plants  are  selected  as  affording 
considerable  divereity  of  forms : — 

a.  Spiral  fibres.  Narcissus  jioeticus,  Po- 
pulus  alba,  Lonicera  tatarica,  Hyoscyamus 
orientalis.  Datura  Stramoniimn,  Cheiranthus 
Cheiri  (PI.  32.  fig.  1). 

h.  Annular  fibres.  Iris  florentina,  Ilya- 
cinthus  orientalis,  Bunias  orientalis,  Chei- 
ranthus Cheiri,  Convallaria. 

c.  Reticulated  fibres.  Fritillaria  imperi- 
alis  (on  the  internal  face),  Tulipa  Gesneriana 
(ditto),  Viola  odorata  (ditto),  Saxifraga 
umbrosa  (PI.  32.  fig.  2). 

d.  Fibres  arched  (found  on  three  sides  of 
the  walls,  the  fourth  being  free).  Nuphar 
lutea,  Bryonia  dioica,  Cynoylossum,  Pulmo- 
nana,  Prinnda  sinensis,  Passiflora  ccendea, 
Liyustrum  vidqare,  Cucurbita,  Pyrus,  Lupi- 
nus  (PI.  32.  fig.  3). 

e.  Fibres  short  and  straight,  pieces  upon 
the  walls  standing  vertically  to  the  epider- 
mis. Arum,  Calla  ccthiopica.  Calceolaria, 
Delph in ium.  Anemone. 

f.  Like  d,  but  converging  towards  the 
centre  of  the  upper  w’all  of  the  cell,  some- 
times forming  a star.  Corydalis  lutea,  Im- 
patiens,  Fumaria,  Cactus  (PI.  32.  fig.  4), 
Polygonum,  Tropceolum  majus,  Ve)'onica  j)cr- 
foliata.  Polygala  Chamcebuxus,  Rubia  tincto- 
rum,  Armeria. 

g.  Fibres  vertical,  very  short,  numerous 
and  close,  like  teeth  on  the  walls.  Grasses, 
Casuarina,  Myosotis,  Phlomis  fruticosa, 
Robinia,  Adonis  vernalis,  Glmicium  luteum, 
Chelidmiium  majus.  Magnolia,  Liriodendron, 
Dahlia,  Leontodon,  SoUdago,  Beilis  perennis 
(PL  3^  fig.  6),  Geranium,  Pelargoniian, 
Pinus,  Cupressus,  Juniperus. 
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h.  The  walls  simply  thickened  like  wood- 
cells.  Zamta. 

Other  intennedinte  modifications  exist ; 
and  it  is  necessaiy  to  observe  that  the  cha- 
racter of  the  marldngs  often  differs  in  dif- 
ferent parts  of  the  wall  of  the  anther.^  The 
side  of  the  cell-wall  next  the  cavity  is  that 
generally  most  marked ; the  outer-wall  lying 
next  under  the  epidermis  is  often  smooth 
and  unmarked. 

A similar  structure  is  found  on  the  walls 
of  the  sporanges  of  many  of  the  Hepaticse, 
such  as  3Iarcha>if.ia  (PI.  32.  fig.  35),  Junger- 
mannia,  &c.  (see  HEPATiCiE).  Mso  on  the 
walls  of  the  sporanges  of  Equisetum  (see 
EQtnsETACEiE).  Foi'  further  particulars 
respecting  the  relations  of  these  cells  to 
other  spiral-fibrous  tissues,  see  Spiuax 
STRUCTUnES. 

Bibl.  Purkinje,  De  cellulis  anther  arum 
fibrosis,  Wratislavise,  1830. 

ANTHERIDIA. — ^The  general  name  ap- 
plied to  aU  the  various  structiues  in  which, 
certainly  or  probably,  the  fertilizing  function 
of  reproduction  resides  in  Flowerless  Plants, 
and  which  consequently  coi-respond  physio- 
logically to  the  anthers  of  the  Flowering 
Plants.  They  difter  to  some  extent  in  the 
character  of  "the  final  products,  which  are 
extremely  minute  bodies,  some  exhibiting 
spontaneous  motion  when  placed  in  water. 

The  antheridia  of  the  higher  Flowerless 
Plants,  those  with  leaf  and  stem,  produce 
active  filaments,  coiled  more  or  less  in  a spi- 
ral fonn,  and  the  motion  is  here  connected 
with  the  pi’esence  of  cilia  upon  the  spiral  fila- 
ments. With  regard  to  those  of  the  ThaUo- 
phytes,  the  antheridia  are  not  everywhere 
so  well  imderstood.  Their  existence  is 
clearly  ascertained  in  the  Fucacese,  and  the 
active  bodies  are  ciliated.  The  function  of 
the  so-caUed  antheridia  of  the  Floridese  is 
not  yet  proved,  and  it  is  denied  by  Thiu’et 
that  the  antherozoids  (or  spemiatozoids) 
have  a power  of  motion ; recent  researches 
among  the  Confervacese  have  shown  the 
existence  of  antheridial  cells,  producing 
active  spermatozoids,  to  be  very  general  in 
that  order.  In  the  Fungi  and  Lichens  the 
antheridia  seem  to  be  represented  by  a dif- 
ferent kind  of  structm'e,  which  produces 
minute  stick-shaped  bodies,  apparently  not 
endowed  wth  spontaneous  motion. 

The  moving  bodies  from  the  antheridia  are 
called  spermatozoids,  antherozoids,  or  sper- 
matic filaments  in  the  higher  Cryptogamia. 
Tlie  active  bodies  of  the  Fungi  and  Lichens 
have  been  provisionally  named  spermatia. 


Fig.  23. 


The  antheridia  of  the  Rhizocaimem  are  re- 
presented by  the  smaller  form  of  spore  pro- 
duced in  the  sporanges  (see  Rhizocar- 
PEiE).  This  is  also  the  case  in  regard  to  the 
Lycopodales  so  far  as  Selaginella  and  Isoetes 
are  concerned  (see  Lycopodaees).  In  the 
Ferns  and  Equisetacese  the  antheridia  are 
produced  along  with  the 
archegonia  on  the  pro  thal- 
lium or  cellular  frond  re- 
sulting from  the  germina- 
tion of  the  spore  (see 
Ferns  and  Equiseta- 
CEiE).  In  the  Mosses  and 
leafy  Liverworts,  the  an- 
theridia are  produced  in 
terminal  or  axillary  buds, 
associatedwith  or  separate 
from  the  archegonia  (fig. 

23).  In  thefrondose  Liver- 
worts, they  are  imbedded 
in  thefrond,  or  more  or  less  inflorescence  with 

raised  from  it  on  special  antheridia  and  para- 
receptacles  (see  Mosses 

and  HePATICJE).  ameers. 

The  antheridia  are  represented  in  Cha- 
racem  by  the  so-called  globule,  in  which  are 
produced  filamentous  spermatozoids  resem- 
bling those  of  Mosses  (see  Ohara). 

The  supposed  antheridial  organs  of  the 
Lichens  are  called  spermogonia,  and  will  be 
found  described  under  Lichens;  and  the 
analogous  structm’es  found  in  certain  Fungi 
called  by  the  same  name,  are  described  un- 
der CoNiOMYCETOus  FuNGi,  also  Under  the 
heads  of  certain  genera  of  that  family.  The 
antheridia  of  the  Algse  are  described  under 
Fuchs,  FLORiuEiE,  CEdogonium,  Vauche- 
BiA,  Sph.®roplea,  Volvox. 


Bartramia  fontana. 


ANTHEROZOIDS. — The  term  applied 
by  the  French  authors  to  Spermatozoids. 

ANTIHNA,  Fries. — A genus  of  Isariacei 
(Hjqjhomycetous  Fungi),  composed  of  mi- 
nute fibrous  plants,  often  of  bright  coloiu's, 
gi’owing  upon  dead  leaves,  &c.  in  autunm. 
One  British  species  is  recorded : — 
A.fiammea,  Fr.  Attenuated  downwards, 
smooth,  crimson-saffron,  dilated  upwards, 
feathery,  yellow.  Clavaria  miniata,  Piu'toii. 
A beautiiully  coloured  Fungus,  varying  as 
to  the  degree  of  ramification,  scarcely  1-2"' 
thick  at  the  base ; thickened  upwards,  as  also 
are  the  branches ; fibrous  and  feathery  at  the 
summit;  solitary;  from  1-2"  to  1"  high;  turn- 
ing blackish  when  dried.  The  .spores  sepa- 
rate very  readily  when  the  specimens  are 
placed  in  water  for  examination. 

Bibl.  Burton,  iii.  1. 18 ; Nees  and  Henry, 
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Si/ste7)i  dcr  Pihe,  1837,  t.  G ; Fries,  Siwima 
Vc(jet.  p.  465. 

ANTHOCEEOS,  Mich.— A genus  of  An- 
thoceroteso  (Ilepaticae). 

The  forms  found  in  Britain  Fig.  24. 
are  regai’ded  by  Hooker  as 
varieties  of  one  species.  By 
the  continental  botanists  they 
are  divided  into  two:  A.punc- 
tatus,  with  the  fi’ond  dotted 
and  di\dded  at  the  margin ; 
and  A.  Imis,  with  the  frond 
smooth  (fig.  24). 

These  plants  are  found  in 
very  moist  sitiuitions,  at  the 
sides  of  ditches,  &c.,  fruiting 
in  .spring.  The  ovate-oblong 
fronds  are  from  ^ to  | of  an 
inch  long,  lying  flat,  and 
often  fonning  round  patches, 
overlapping  one  anotlier,  ra- 
diating from  a centre,  and 
more  or  less  aividea  at  the  jiagnified  2 dia- 
margin.  The  texture  is  be-  meters, 
tween  membranaceous  and  fleshy,  inclining 
to  the  latter ; the  colour  deep  green,  lighter 
at  the  margins.  The  antheridia  and  arche- 
gonia  ai’e  usually  abundant  on  the  same  in- 
dividual. The  antheridia  are  spherical,  with 
short  stalks,  of  a yello-wish-orange  colour, 
included  in  cup-shaped,  deeply  toothed  re- 
ceptacles on  the  upper  face  of  the  fronds. 
The  yoimg  archegonia  differ  from  those  of 
any  other  Hepaticfe  in  their  structm-e,  suice, 
instead  of  fr'ee,  flask-like  cases,  they  are 
tubular  cavities  ninning  down  from  the 
upper  face  of  the  frond,  with  an  embiyonal 
cell  at  the  bottom,  which  increases  by  de- 
grees into  a conical  body,  and  finally  emerges 
on  the  surface,  suiTOimded  by  a perichoete 
continuous  with  the  epidermis  of  the  frond. 
The  conical  body  by  degrees  grows  up  into 
the  nan-ow  pod-like  sporange,  which  attains 
a length  of  about  2 inches,  and  is  supported 
on  a short  pedicel,  2 to  3 lines  high,  almost 
concealed  in  the  perichsete.  The  sporange 
splits  down  the  middle  into  two  valves,  which 
become  slightly  twisted,  and  leave  in  the 
cenfre  a thread-like  column,  to  which  adhere 
for  a time  many  of  the  spores  and  elaters. 
Tire  spores, — the  development  of  which  has 
been  a subject  of  much  study,  and  is  very 
instinctive, — from  the  long  sporange  con- 
taining specimens  of  successively  older  fomi- 
ation  fr  om  one  extremity  to  the  other, — are 
of  the  ordinaiy  character  of  these  tribes, 
having  a reticidated  outer  coat,  marlced  b}' 
ridges  indicating  the  mutual  pressure  of  the 


four  spores  fonned  in  each  parent-cell.  The 
elaters  ai’e  much  simpler  than  usual,  consist- 
ing merely  of  membranous  tubes,  not  very 
long,  but  sometimes  irregularly  cm-ved  or 
branched,  without  any  spiral  fiore  in  their 
interior.  Gemmae  also  occur  on  the  frond  of 
Aiithoceros. 

Bibl.  Dev.  of  the  Fruit  generally : Hof- 
meister,  Verghich.  JJnters.  Hohern  Krypto- 
gamen,  Leipsic,  1851 ; Schacht,  Etitw.  die 
Frucht  und  Spoi'e  von  Antlioceros  I<evis,  Bo- 
ta7iische  Zcitimg,  1850.  Spores : Mohl,  Bm- 
7icea,  1839;  Ver77iischte  oclu-ifty  Tubingen, 
1846;  Niigeli,  ATetnoiV  07i  V'cgetahle  Cells, 
t7'a7islated  m Bay  Society's  B(j70/-ts  a/7d 
Pape7-s  on  Botany,  1846  (p.  229),  frem  Schlei- 
den  andNageli’sZei‘fac/(r. /vVr  TFiss.  Bota7iik. 

ANTHOCEEOTEHil.— Ati-ibe  of  Liver- 
woids  or  Hepaticoe  (which  see),  containing 
one  British  genus,  ANTHOCEnos. 

ANTHOPHOEA,  Latr. — A genus  of  In- 
sects, of  the  order  HjTiienoptera,  and  family 
Apidoe. 

Clia7\  Wings  •«dth  three  complete  sub- 
marginal cells  of  equal  size ; labial  palpi  with 
the  third  joint  affixed  obliquely;  maxillaiy 
palpi  6-jointed ; intennediate  legs  of  male 
■s\dth  long  brushes  of  hair. 

There  are  two  species,  A.  7-etusa  and  A. 
Haw07'tha)ia. 

A.  7-etusa  is  conunonly  seen  flying  about 
simny  and  sandy  banks  in  March,  April,  May 
and  the  beginning  of  June.  Its  head  and 
trophi  are  represented  in  PI.  26.  fig.  24. 

The  antemia  (a)  are  inserted  in  the  centre 
of  the  face,  not  approximating,  short,  geni- 
culated,  and  13-jointed  in  the  male;  basal 
joint  (scapus)  very  pubescent,  second  (pedi- 
cella)  glohose,  third  as  long  as  the  first, 
fourth  shorter  than  any  of  the  following, 
which  are  oblong;  they  are  similar  in  the 
female,  but  a little  longer,  and  12-jointed. 
Lab7'u77i  (e)  deflexed,  convex,  -ndtli  two  black 
spots  at  the  base,  anterior  mai’gin  a little 
convex  and  ciliated.  Ma7tdibles  (/)  slightly 
cmwed,  clothed  with  long  hairs,  notched 
near  the  apex ; larger  in  the  females,  and  but 
slightly  notched  below  the  apex.  Maxilke 
{g)  with  the  basal  portion  short  and  broad, 
hairy,  the  edge  above  pectinated,  tenninal 
lobe  long  and  lanceolate,  with  a small  pencil 
of  hairs  at  the  apex.  Palpi  (It)  rather  long 
and  setaceous,  6-jointed,  basal  joint  short, 
second  long,  the  remainder  decreasing  in 
lengtli.  Mc7itu77i  rather  short  and  linear. 
Tongue  (*)  very  long  and  slender,  ringed  and 
tubular,  the  interior  margins  very  pilose, 
tenninated  by  a lanceolate  appendage.  Pai-a- 
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glosses  (r)  lanceolate.  Palpi  (k)  extending 
as  far  as  the  tongue  (in  our  ligure  the  tongue 
is  represented  as  longer  than  natiu’al),  slen- 
der, tapering,  4-jointed,  basal  joint  very  long, 
second  not  naif  the  length,  ciliated  towai'ds 
the  apex,  third  inserted  below  the  apex,  and 
very  small,  as  well  as  the  foiu’th.  Head  sub- 
trigonate ; eves  (c)  long  and  narrow ; ocelli 
(b)  three.  Yhorax  much  broader  than  the 
head  in  the  female.  Legs  rather  robust ; 
tibifB,  posterior  dilated  and  very  pilose  ex- 
ternally, and  the  inteimediate  ones  also  in 
the  females ; tarsi,  intei-mediate  pair  long  in 
the  males,  the  basal  joint  of  the  4 posterior 
dilated  in  both  sexes,  and  furnished  with  a 
strong  brush  at  the  apex  in  the  hinder  pair 
of  the  female.  Claws  bifid  in  the  males, 
with  a tooth  on  the  underside  in  the  females. 
Pid villi  distinct.  Male  thickly  and  minutely 
puuctiu'ed,  and  clothed  -with  jpulvous  or  yel- 
lovfish  hairs,  more  or  less  black  at  the  apex 
of  the  abdomen  j female  black,  very  pilose. 
See  Insects. 

Bebl.  Cm’tis,  British  Entornology,  viii. 
p.  357 ; Westwood,  Introduction,  &c.  ii.  p.  86. 

AjS^THOPHYSA,  Buj.— A genus  of  Infu- 
soria, of  the  family  Monadina  (Duj.). 

Char.  Animals  ovoid  or  pyi-ifonn,  with  a 
single  anterior  flagelliform  filament,  and  ag- 
gi-egated  at  the  ends  of  the  branches  of  a 
support  or  polj^idom,  which  is  secreted  by 
them.  The  gi’oups,  when  free,  resemble  Uvel- 
la,  and  revolve  in  the  liquid  containing  them. 

The  branched  support  is  of  an  iiTegular 
arborescent  foi’m,  at  first  soft  and  glutinous, 
aftei'wards  becoming  brownish,  homy,  and 
nodular  in  appearance.  According  to  Cohn, 
the  brownish  filaments  so  frequently  found 
in  decomposing  pond-  &c.  water,  are  the 
stalks  of  Anthophysa,  and  form  Kiitzing’s 
genus  Stereonema. 

A.  Mdlleri  (PI.  23.  fig.  13).  Body  thicker 
in  front ; aquatic ; length  of  stalks  1-250  to 
1-120",  length  of  single  animal  1-2600". 
Fig.  13  h represents  a detached  animal  with 
its  fiagellifomi  filament.  This  is  the  Epistylis 
vegetans  of  Ehrenborg.  The  detached  group 
of  bodies  fomi  species  of  Uvella,  Ehr.  ( JJvella 
xiva  ?). 

Binn.  Dujardin,  Inf  us. ; Ehr.  Infusionsth. 
Cohn,  Norn  Acta,  1854,  p.  109. 

^ ANTIIOSOMA,  Ijeach.  — A genus  of 
Crustacea,  of  the  order  Siphonostoma,  and 
family  Ergasilina. 

Found  upon  the  gill-covers  and  giUs  of 
sh.arks. 

Bibl.  Baird,  Brit.  Entom. ; Desmarest, 
Cons,  genii',  stir  1.  Crustac. 


ANTIGRAMMA,  Presl.  — A genus  of 
Asplenieoe  (Polypodioid  Ferns).  Exotic. 

ANTIMONIATE  of  soda. — The  produc- 
tion of  this  salt  by  the  addition  of  autimo- 
niate  of  potash  to  a neutral  or  alkaline  solu- 
tion of  a salt  of  soda,  is  used  as  a test  of  the 
presence  of  soda.  The  crystals  are  repre- 
sented in  PI.  6.  fig.  2. 

Bibl.  See  Chemistry. 

AJS^TIMONY.  See  Arsenic. 

ANTITRICHIA,  Br.  and  Sch.=NEC- 

KERA. 

ANTLL\. — The  spiral  tongue  or  proboscis 
of  the  Lepidoptera. 

This  well-known  beautifrd  organ  (PI.  26. 
fig.  28),  when  extended,  fomis  a long  sucto- 
rial tube,  and  when  coiled  up  represents  a 
flat  spiral,  like  the  spring  of  a watch.  It 
consists  mainly  of  two  modified  maxillae 
(see  Insects).  According  to  Mr.  Newport, 
each  maxilla  is  composed  of  an  immense 
number  of  short  transverse  muscular  rings ; 
these  are  convex  externally  and  concave 
intemfilly,  and  the  two  connected  organs 
form  a tube.  "Within  each  there  are  one  or 
more  lai'ge  ti’acheae  (fig.  28c*M  connected 
with  the  tracheae  in  the  head.  'The  inner  or 
concave  siuface  which  foiins  the  tube 
(fig.  28  cf)  is  lined  with  a very  smooth 
membrane,  and  extends  along  the  anterior 
margin  throughout  the  whole  length  of  the 
organ.  At  its  commencement  at  the  apex 
(fig.  28/*),  it  occupies  nearly  the  whole 
breadth  of  the  organ,  and  is  smaller  than  at 
its  teimination  near  the  mouth,  where  the 
concavity  or  gi’oove  does  not  occupy  more 
than  about  l-3rd  of  the  breadth.  In  some 
species,  the  extremity  of  each  maxilla  is 
fru-nished  along  its  anterior  and  lateral 
margin  with  a gi’eat  number  of  minute 
papillte.  These,  in  Vanessa  Atalanta  (the 
red  admiral  butterfly)  for  instance,  form 
little  barrel-shaped  bodies  (fig.  28  h,  a,  /), 
furnished  at  the  fi'ee  end  with  three  or  more 
mai’ginal  teeth,  and  a larger  pointed  body  in 
their  centee.  There  are  seventy-four  of 
these  in  each  maxilla,  or  half  the  proboscis. 
Mr.  Newport  regards  them  as  probably 
organs  of  taste.  There  are  also  some  curious 
appendages  ai’ranged  along  the  inner  anterior 
mai-gin  of  each  maxilla,  in  the  form  of 
minute  hooks,  which,  when  the  proboscis  is 
extended,  serve  to  unite  the  two  halves 
together,  by  the  points  of  the  hooks  in  one 
half  being  inserted  into  little  depressions 
between  the  teeth  of  the  opposite  side ; 
sometimes  these  are  furnished  with  a tooth 
below  the  apex  (fig.  28  e). 
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This  description  of  the  stmctm'e  of  this 
interesting  organ  does  not  appear  to  be 
correct.  We  believe  that  the  older  view,  re- 
arding  each  half  of  the  Antlia  to  contain  a 
istinct  canal,  to  be  tiaie,  and  that  the  trans- 
verse rings,  in  fact  the  entire  frame-work  of 
the  organ,  consists  of  chitine.  But  the  subj  ect 
requii-es  further  investigation.  The  only 
muscular  structure  we  have  detected  in  the 
organ,  consists  of  bundles  of  muscular  fibres 
taking  an  oblique  longitudinal  direction. 

Bibl.  Newport,  Todd^s  Cycl.  of  Anat. 
and  Phys.  ii.  p.  901.  See  also  Insects. 

ANTROPHYUM, 

Kaulf.-— A genus  of  Fig.  25. 
Grammitese  (Polypo- 
dioid  Ferns),  with  the 
sori  imbedded  in  a 
kind  of  groove  along 
the  backs  of  the  veins. 

Exotic. 

The  annexedmagni- 
fied  figure  (fig  26)  re- 
presents part  of  a 
sorus,  vatli  some  of 
the  theca  or  sporanges 

in  situ,  sunk,  as  it  , , 

• , V ' jy  Antrophyum  Lessoni. 

weie^  in  tne  suriac6  Partofasoms.  Magnified, 
of  the  leaf. 

ANURH5A,  Ehr. — A genus  of  Rotatoria, 
of  the  family  Brachionaea. 

Char.  A single  (red)  eye-spot  at  the  back 
of  the  head,  no  foot  or  pedifonn  tad. 

In  seven  species  the  back  of  the  carapace 
is  fiu’nished  with  facets,  in  foiu’  with  longi- 
tudinal striae,  in  three  it  is  smooth ; in 
thirteen  it  is  fiunished  with  teeth  or  spines 
in  front,  in  seven  also  behind.  One  species, 
A.  biremis,  has  two  moveable  spines  on  each 
side. 

Uujardin  gives  the  following  characters. 
Carapace  in  the  fonn  of  a depressed  utricle 
or  sac,  toothed  in  fi’ont  and  with  a wide 
orifice  to  allow  of  the  protrusion  of  the  rota- 
tory organs,  which  are  usually  well  developed 
in  the  fonn  of  two  roimded  lobes,  accom- 
panied by  setar  or  non-vibratile  cilia  in 
several  bundles;  no  tail;  jaws  digitate;  a 
red  eye-spot  above  the  raws;  ova  volumi- 
nous, often  adherent  to  tne  parent. 

The  species  ai’e  both  aquatic  and  maidne, 
and  many  of  them  are  common  in  pure  fresh 
water ; length  fr-om  1-240  to  1-120". 

1.  A.  quadridentata,  E. 

2.  A.  squaynula,  E. 

3.  A.  falcidata,  E. 

4.  A.  curckornis,  E.  (PI.  34.  fig.  5,  viewed 
fr’om  above  ; fig.  6,  side  view). 
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6.  A.  biremis,  E. 

6.  A.  striata,  E. 

7.  A.  inm-mis,  E. 

8.  A.  acuminata,  E. 

9.  A.  foliacea,  E. 

10.  A.  stipitata,  E. 

11.  A.  testudo,  E. 

12.  A.  so'ruiata,  E. 

13.  A,  aculeata,  E. 

14.  A.  valya,  E. 

To  these  Mr.  Gosse  adds,  A.  Jissa,  A. 
tecta,  A.  brevispina  and  A.  cochlearis. 

Bibl.  Ehr.  Pfus.\  Duj.  Inf  us.-,  Gosse, 
Ann.  Nat.  Hist.  1861,  viii.  p.  202. 

ANYSTIS,  Ileyd.  (Erythrcms,  Duges ; 
Trombidium,HQvm.). — AgenusofAjachnida, 
of  the  order  Acarina,  and  lamdy  Trombidina. 

Char.  Palpi  large,  free,  bi-rmguiculate ; 
mandibles  unguiculate ; body  entfre ; legs  at 
their  inseidion  contiguous,  cursorial,  i.  e. 
imgidculate,  long,  the  last  joint  slender  and 
very  long ; posterior  legs  the  longest. 

1.  A.  parietmum.  Coloirr  vemrrlion ; legs 
pale.  Formd  between  stones  and  in  moss; 
and  on  book- shelves.  Trofnb.  parietmum, 
Herm.  3Iem.  Apteral,  p.  37.  pi.  1.  f.  12. 

2.  A.  ruricota.  Body  very  minrrte,  de- 
pressed, nearly  oval,  slrghtly  emarginate  at 
the  sides,  and  broader  behind  than  before ; 
a few  hairs  scattered  over  the  smface ; ej'es 
two,  black,  placed  at  the  anterior  obtrrse 
angles  of  the  body ; colom’  bright  carmrine, 
sometimes  blackish  in  the  middle,  paler 
along  the  back  and  in  front ; legs  and  palpi 
coloruiess,  except  a bright  red  spot  on  ea^ 
at  a little  distance  from  the  body.  On  storres 
and  on  dry  paths.  (PI.  41.  fig.  4,  and  PI.  2. 
fig.  3.) 

3.  A.flava.  Yellow. 

4.  A.  iynipes.  Mottled  vith  greyish 
brown  and  yellowish  red. 

5.  A.  cursoria.  Rose  coloru'. 

6.  A.  corniyera.  Red  with  two  blackish 
lines  down  the  back. 

Bibl.  Hennann,  Mem.  Apterol. ; Duges, 
Ami.  d.  Sc.  Nat.  2 s4r.  i.  and  ii. ; Koch, 
Deutsch.  Crust.  &c. ; Heyden,  Isis,  160 ; 
Gervais,  Walchenaer's  Hist.  d.  Inscctes,  iii. 

APHANIZOMENON,  Mon-en  {Limno- 
chlide,  Kiitzing). — A genus  of  Nostochacear 
(Confervoid  Algpo)  forurirrg  a delicate  bluish- 
gveen  mucous  stratum  on  the  surface  of  lalies 
or  standing  water.  The  filaments  ai’e  very 
slender,  flaccid  and  obscurely  jointed.  The 
spermatic  cells  are  much  elongated,  either 
scattered  or,  more  fr’equenllv,  solitary  near 
the  centre  of  the  filarrrent.  Allnrair  inclirres 
to  think  they  ai’o  formed  by  confluence  of 
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adjacent  cells;  lie  found  vesicular  cells 
(heterocysts)  also,  which  Ralfs  did  not  de- 
sci'ihe.  This  genus  seems  to  fomi  a con- 
necting link  between  the  Oscillatoriacese  and 
Nostochaceie,  as  indicated  by  Hassall.  Ralfs 
enumerates  three  British  species,  viz. — 

1.  A.  Flos-aquec,  Linn. — Filaments  about 
1-3000"  in  diameter,  cohering  laterally  in 
fiat  lamella!  which  sepai’ate  at  their  extre- 
mities into  fasciculi ; spermatic  cells  cylin- 
drical, with  an  inconspicuous  covering. — 
Ralfs,  Ann.  Nat.  Hist.  ser.  ii.  v.  pi.  9.  fig.  6 ; 
Limnochlide  Flos-aqiue,  Kiitz.,  Tabulce  Phy- 
coIogiccB,  cent.  i.  pi.  91.  fig.  2 a,  (PL  4. 

2.  A.  cyanmm,  Ralfs.  Filaments  free,  ag- 
gregated into  a thin  mucous  stratum ; spo- 
rangia linear,  8 to  12  times  longer  than 
broad,  with  a conspicuous  hyaline  covering. 
— Ralfs,  1.  c.  pi.  9.  tig.  7.  Limnochlide  Flos- 
aqtice  var.  hercynica,  Kiitz.,  Tabulm  Phycolo- 
giccB,  cent.  i.  pi.  91.  fig.  11  ? 

3.  A.  incurvum,  Morren.  “Filaments 
articulated,  cohering  together  in  flat  laminae, 
laciniated  at  the  apex ; ai'ticulations  2 to  8 
times  longer  than  broad.”  Mr.  Ralfs  states 
that  the  Msh  specimens  identified  by  Morren 
do  not  agree  with  this  character,  being  held 
together  by  the  mucous  matrix  rather  than 
cohering,  as  in  Flos-aquce,  and  they  are 
neither  fasciculated  nor  laciniated  at  the 
ends. — Ralfs,  1.  c.  pi.  9.  fig.  8.  Aph.  incur- 
vum, Thompson,  Ann.  Nat.  Hist.  v.  82; 
HassaU,  Brit.  Freshivater  Alyce,  t.  76. 
fig.  6.  Limnochlide  Flos-aquce  var.  Har- 
veyana,  Kiitz.,  Tabulce  Phycologicce,  cent.  i. 
pi.  91.  fig.  2. 

Bibl.  For  further  details  consult  Mr. 
Ralfe’s  paper  on  the  Nostochinece,  Annals  of 
Natural  History,  2nd  ser.  v.  339,  1860;  All- 
man,  Journal  of  Mic.  Science,  iii.  p.  21,  and 
the  other  works  cited  above. 

APLLLNOCAPSA,  Niigeli. — A supposed 
genus  of  UniceUidar  Algae.  See  Pai,- 

WELLACE.®. 

APlL\NOCHyETE,  Braim. — A genus  of 
Chaetophoreae  (Confervoid  Algae)  allied  to 
Coleochcete  •,  the  bristles  arising  from  the 
backs  of  the  cells  are  not  sheathed,  hut  arti- 
culated in  the  upper  part.  N ot  yet  detected 
in  Britain. 

Bibl.  iVlex.  Braim,  Verjungung,  p.  196, 
&c.  &c. ; RavSoc.  Translation,i2y««i;enescenc6 
in  Nattire,  1853,  p.  184,  &c. 

APllANOTHECE,  Niigeli. — A supposed 
genus  of  Unicellular  Algae.  See  Palmel- 

LACEA3. 

APlllDyE. — A family  of  Insects  belong- 


ing to  the  order  llemiptera  (Ilomoptera, 
Westwood).  This  family  comprises  the 
insects  Inioivu  as  plant-lice. 

Rostrum  more  or  less  perpendicular  or 
in  flexed,  vai’ying  in  length,  being  in  some 
species  longer  than  the  body,  and  consisting 
of  four  joints  (PI.  44.  fig.  1).  Labrum 
long  and  pointed  at  the  tip ; antennae  of 
moderate  or  of  great  length,  setaceous  or 
filifonn  and  composed  of  5-7  joints,  the 
last  joint  being  sometimes  obsolete  and  the 
third  longest  (PI.  44.  fig.  2).  The  ocelli, 
three  in  number,  foim  a large  triangle  ; the 
eyes  are  entire,  prominent,  and  semi-globose. 
The  thorax  is  oval,  with  the  prothorax 
forming  a transverse  collar ; the  abdomen  is 
shori  and  convex,  ovate  or  elongate-ovate, 
soft,  and  generally  furnished  with  a more  or 
less  elongated  tubercle  on  each  side  near 
the  extremity.  Wings,  when  present,  four 
in  nmuber,  the  anterior  much  larger  than 
the  posterior,  placed  obliquely  or  nearly 
peipendicidarly  on  the  sides  of  the  body  in 
repose ; the  anterior  with  a strong  subcostal 
nerve,  terminating  near  the  apex  in  a broad 
stigma,  and  giving  off  two  or  three  oblique 
neiwes,  nmnmg  to  the  posterior  margin  of 
the  wing, — of  these  the  one  nearest  the  apex 
is  usuallyTorked  once  or  twice.  Legs  usually 
very  long  and  slender,  with  the  thighs  some- 
times thickened;  tarsi  two-jointed.  The 
body  is  sometimes  clotlied  with  a mealy  or 
cottony  secretion,  secreted  by  roundish 
wai’ts  which  stand  in  rows  upon  the  back ; 
in  some  species  this  covering  is  so  long 
that  the  animal  is  entii’ely  concealed  by  it, 
and  looks  merely  like  a moving  flock  of  wool. 
It  is  sometimes  employed  by  the  females  as 
a covering  for  their  eggs. 

The  Aphidae,  like  the  rest  of  the  order  to 
which  they  belong,  are  active  in  all  their 
stages ; the  pupae  being  distinguishable  from 
the  perfect  insects,  only  by  their  possessing 
the  mdiments  of  wings  upon  the  back  of 
the  thoracic  segments.  In  the  wingless 
species  this  distinction  of  com’se  does  not 
exist. 

These  insects  reside,  usually  in  large 
societies,  upon  almost  every  species  of 
plant  ; but  the  difierent  species  of  plant- 
lice,  lilce  the  true  lice  of  animals  (Anoplura), 
are  generally  restricted  to  one  or  two  parti- 
cular plants ; or  when  they  are  common  to 
a greater  number  of  vegetable  species,  the 
latter  are  usually  very  nearly  allied.  Each 
species  is  also  restricted  to  some  pai’ticular 
part  of  the  plant,  but  no  part  is  exempted 
from  the  attacks  of  particular  species,  which 
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are  found  upon  the  young  shoots,  the  buds, 
tlie  leaves,  the  stem,  even  of  trees,  and  the 
roots.  Of  these  parts  they  suck  out  the  i uices, 
by  placing  the  rostriun  in  a perpendicular 
position,  and  forcing  the  included  bristles 
into  the  tissues  of  the  plant;  the  wound 
thus  formed  is  frequently  enlarged  by  move- 
ments of  the  body  of  the  animal.  In  some 
instances  the  initation  caused  by  these 
wounds,  inflicted  by  a colony  of  Aphides, 
gives  rise  to  a distorted  state  of  leaves  and 
twigs,  and  even  to  gall-like  excrescences,  in 
the  interior  of  which  the  insects  may  be 
found  in  gi’eat  numbers. 

The  abdominal  tubercles  or  tubes  above 
mentioned,  which  however  are  reduced  to 
simple  openings  in  some  species,  are  gene- 
rally regarded  as  excretory  organs,  through 
which  a saccharine  fluid  is  exuded.  This 
fluid  is  produced  by  many  Aphides,  especially 
those  which  live  upon  trees  and  shrubs,  in 
gi’eat  abundance ; it  constitutes  the  well 
kno-«Ti  honey  dew,  which  di’ops  in  large 
quantities  from  some  of  oiu’  common  trees 
(particidarly  the  Lime),  and  fomis  small 
shining  spots  upon  their  leaves.  The  latter 
were  supposed  by  Liebig  to  be  products  of 
a disease  of  the  plants  upon  which  they 
occrn’.  The  sweet  fluid  is  much  liked  by 
ants  and  other  Ilymenopterous  insects, 
which  seek  the  Aphides  for  the  piu’pose  of 
sucking  it  from  them,  sometimes  inducing 
them  to  excrete  it  by  stroking  them  -writh 
their  antennae,  but  sometimes  biting  and 
tearing  them  to  get  at  it.  Kaltenbach  con- 
siders the  abdommal  tubes  to  be  merely  pro- 
duced stigmata,  and  states  that  the  saccha- 
rine fluid  is  emitted  through  the  anus ; this 
is  also  the  opinion  of  DeGeer,  Kyber  and 
others. 

The  propagation  of  the  Aphides  presents 
some  most  remarkable  peculiarities,  and  is 
well  worthy  of  a carefrd  study.  The  ordinai’y 
colonies  of  these  insects,  which  may  be  met 
with  everywhere  dm-ing  the  summer,  consist 
of  winged  and  wingless  individuals,  the 
latter beingfor  the  mostpart  larvae  and  pupae. 
Thewingedindividualsare  all  viviparous  and 
capable  of  producing  young  laiwae  without 
any  intercom’se  -with  a male  insect.  During 
the  whole  course  of  the  summer,  none  but 
these  so-called  viviparous  females  are  to  be 
met  with,  and  generation  follows  generation 
without  the  appearance  of  a single  male. 
It  is  only  in  the  autumn  that  males  and  true 
females  are  produced  as  the  last  residt  of 
tlie  viviparous  reproduction  : the.se  are 

usually  apterous,  even  in  the  ordinarily 


winged  species,  and,  after  copulating,  the 
females  la^y  eggs,  which  seiwe  to  continue 
the  race  in  the  following  summer.  The 
viviparous  individuals  of  some  species  are, 
however,  said  to  live  through  the  winter ; 
and  the  viviparous  reproduction  may  be  con- 
tinued uninten’uptedly  for  an  Indefinite 
period  by  the  maintenance  of  the  necessary 
conditions  of  temperature,  &c. ; at  lea.st 
Kyber  obsen’cd  it  for  four  consecutive 
years  in  a colony  kept  in  a room  at  a mii- 
form  temperature. 

The  true  nature  of  this  wonderful  mode 
of  propagation  has  been  the  subject  of  much 
dispute,  especially  of  late  years.  It  wiU  be 
unnecessary  for  us  to  enter  upon  the  con- 
sideration of  the  various  opinions  that  have 
been  put  forward ; it  is  sufficient  to  mention 
that  it  is  now  generally  admitted  to  be  an 
example  of  the  alternation  of  generations, 
which  occurs  so  frequently  amongst  tlie 
lower  animals, — the  vmparous  forms  being 
regarded  as  the  products  of  a sort  of  internal 
gemmation.  According  to  the  obsen^ations 
of  Prof.  Huxley  (which  will  shortly  be 
published  in  the  ‘ Linne.'in  Transactions  ’), 
the  organs  in  which  the  young  of  the  vivi- 
parous forms  are  produced  {])seudovaria), 
are  strictly  homologous  with  the  true  ovaries, 
and  the  germs  of  both  fomis  ai’e  identical ; 
but  in  the  o\dparous  or  true  females,  the 
gemi  is  suiToimded  by  a vitelhis  and  vitelline 
membrane  in  the  usual  way  to  fonii  a true 
egg;  whilst  in  the  ffiviparous  uidividuals, 
the  germinal  vesicle  itself  enlarges  and  un- 
dergoes a considerable  change  before  ac- 
quiring an  investing  membrane,  vdthin 
which  the  embryo  is  gradually  developed  in 
a ver)'  interesting  manner. 

From  the  nature  of  their  reproduction,  it 
will  be  easUy  understood  that  the  fecundity 
of  the  Aphides  must  be  vei-y  gi’eat.  The 
most  prolific  species  only  live  for  about  three 
weeks,  and  in  that  time  produce  30-40,  or 
according  to  Eeaumur,  90-100  young.  In 
these  species  there  may  be  from  15-17 
generations  in  the  course  of  the  summer; 
and  Schraiik,  starting  fr’om  Bonnet’s  obser- 
vations, calcidated  the  total  theoretical  pro- 
geny of  a single  Aphis  in  the  course  of  one 
summer  at  23,740,000.  Their  numbers  are, 
however,  constantly  kept  in  cheek  by  the 
attacks  of  numerous  enemies,  amongst  which 
we  may  mention  the  common  Lad)'-birds, 
both  in  their  larva  and  perfect  states,  the 
lai-vae  of  the  Dipterous  genus  Si/rphm,  and 
of  the  Hemerobiid.'B  which  prey  upon  them; 
whilst  many  of  the  smaller  Ichiieumonida) 
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and  Clialcididoe  attack  them  for  the  pui’pose 
of  depositing  eggs  in  their  bodies. 

Notwithstanding  these  checks  upon  their 
production,  the  plant-lice  increase  suffi- 
ciently to  render  them  exceedingly  injurious 
to  cidtivated  plants.  The  most  noxious 
species  are  the  tumip-ily  (Aphis  lirassicce, 
PI.  44.  lig.  3),  the  bean-liy  (A.  Pcipiaveris'), 
which  fdso  occurs  upon  the  poppy  and 
various  other  plants,  and  the  hop-lly  (A. 
HumuU).  The  latter,  when  it  aboimds  to 
an  unusual  extent,  causes  the  almost  total 
destruction  of  the  crop  of  hops.  One  of  the 
most  abundant  species  is  the  rose-ily  (A. 
Rosce),  which  is  often  exceedingly  injurious 
to  roses  in  gardens,  by  attacking  the  young 
succulent  shoots.  The  Lachms  Querctis,  a 
laige  species  with  the  rostrmn  three  times 
the  length  of  the  body,  is  found  in  the 
fissures  of  the  bark  of  old  oalrs ; the  other 
species  of  Lachmis  live  for  the  most  part 
upon  the  shoots  and  leaves  of  coniferous 
ti-ees ; the  commonest  is  the  L.  pinicola. 
The  Efiosoma  lanigera  (Schizoneura,  Hartig) 
is  a conmron  species  upon  the  stems  of  apple 
trees,  Ihing  in  societies  in  crevices  of  the 
bai-k,  on  which  it  forms  small,  Avhite,  woolly 
patches.  The  Tdraneiira  Ulnii  (PI.  44. 
tig.  4)  lives  in  small  gall-like  excrescences 
on  the  leaves  of  the  ehn ; and  the  Pemphigus 
biirsarius  (PI.  44.  fig.  5),  a woolly  species, 
resides  in  similar  galls  on  the  leaves  and 
foot-stalks  of  the  poplar.  Of  the  subteiTa- 
nean  species,  which  suck  the  roots  of  plants, 
the  most  abimdant  is  the  Trama  radicis 
(PI.  44.  fig.  6),  which  occm-s  upon  various 
composite  plants,  including  the  common 
dandelion  and  the  garden  lettuce.  The 
Fordafonnicaria  (PI.  44.  fig.  7)  is  the  species 
commonly  found  in  ants’  nests ; it  lives  in 
small  societies  on  the  roots  of  grasses,  and 
is  tended  with  great  care  by  the  ants. 

Bibl.  Westwood,  Introduction,  ^c. ; 
Walckenaer,  Hist.  d.  Insectes-,  Kaltenbach, 
Monog.  der  Pjianzenlause,  1843 ; Koch, 
Aphidcn,  1854 ; Burnett,  Silliman's  Journal, 
1854,  xvii.  pp.  62,  261 ; Walker,  Ann.  Nat. 
Hist  2nd  ser.  i.  ii.  iii.  iv.  &c.  (1848-49,  &c.) 

APHRODITA,  L. — A genus  of  Anniilata. 
One  species  of  this  genus  (A.  aculeata)  is 
well  known  as  the  sea-mouse,  and  is  com- 
monly found  on  the  sea-coast,  and  always 
admired  on  account  of  the  splendid  iridescent 
colours  reflected  from  its  spines  and  bristly 
hairs.  Its  body  is  from  -3  to  5 inches  long, 
1 J broad, ^ and  oval ; the  bade  of  an  earthy 
colour.  1 he  head  is  small,  entirely  concealed, 
with  two  round  clear  spots,  or  eyes,  on  the 


vertex.  The  hairs  and  bristles  nin  down 
each  side  of  the  body ; the  back  is  roughish, 
with  a thick  felt  of  hair  and  membrane  form- 
ing a kind  of  skin.  When  this  coat  is  cut 
through,  fifteen  nearly  circularplatesorscales 
(elytra)  are  found  on  each  side,  which  partly 
cover  each  other,  and  the  middle  of  which 
are  the  largest.  If  two  of  the  plates  lying 
next  each  other  be  separated,  we  then  see 
upon  the  intennediate  ring  small  tubercles 
divided  by  a pit,  fiumished  behind  with  pec- 
tinate appendages,  the  gills  or  branchiae. 

Antennae  minute,  palpi  large,  subulate, 
jointed  at  the  base.  Mouth  with  a large  re- 
tractile edentulous  proboscis ; the  orifice  en- 
circled with  a short,  even,  thick-set  fi'inge  of 
compoimd  penicillate  filaments  divided  into 
two  sets  by  a fissiu-e  on  each  side.  Thirtj-- 
nine  pairs  of  feet;  bmamous;  the  upper 
branch  caiaies  the  long,  flexible,  brilliantly 
coloured  bristles  forming  the  silky  fringe  on 
each  side  of  the  body. 

This  animal  is  a veiy  interesting  object 
to  the  microscopist,  as  its  tissues  are  very 
transpai’ent  and  easily  examined. 

The  briUiant  colours  of  the  bristles  and 
hairs  arise  from  iridescence,  produced  by  a 
number  of  longitudinal  striae  or  interspaces 
between  the  component  fibres  of  which  the 
bristles  and  hairs  consist ; they  also  exhibit 
transverse  splits  or  cracks;  they  are  not 
materially  changed  by  the  action  of  boiling 
solution  of  potash,  except  that  the  external 
coat  of  the  haii’s  becomes  transvei’sely  wi’in- 
kled,  giving  these  the  appearance  oi  being 
siuTounded  by  a number  of  fibres  (PI.  40. 
fig.  20). 

Bibi,.  Johnston,  Ann.  Nat  Hist  1839, 
430 ; Van  d.  Hoeven,  Zool.,  p.  232. 

APHTHA. — A disease  affecting  the  mu- 
cous membrane  of  the  mouth,  tongue,  &c. 
It  exhibits  itself  in  the  fonn  of  rounded 
patches  of  larger  or  smaller  size,  of  a whitish 
or  yellowish  colour.  One  fonn  of  it,  vulgarly 
called  the  “ thrush,”  and  in  French  muguet, 
which  occm-s  very  frequently  in  childrenj  and 
in  adiilts_  towards  the  fatal  termination  of 
chronic  diseases,  is  of  special  interest  to  the 
microscopist,  inasmuch  as  the  patches  con- 
sist of  numerous  epithelial  scales  mixed  with 
filaments  and  isolated  cells  of  a fungus.  A 
portion  examined  under  the  microscope 
exhibits, — 1,  numerous  oval  cells  («),  PL  30. 
fig.  1,  rai-ely  containing  an  internal  globule 
or  nucleus ; 2,  long  filaments  (b)  exhibitirig 
a further  advanced  stage  of  development'; 
the  iilaments  are  but  rarely  jointed  ; 3,  epi- 
thelial scales,  sometimes  perfect  (d),  but 
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xxsiially  wiinkled  and  otherwise  altered  in 
form,  and  frequently  more  or  less  opake  (e), 
so  as  to  be  hardly  recognizable  except  when 
treated  with  potash;  intermingled  ■with these 
bodies  ai’e  sometimes  'vibiiones  or  bacteria 
{Bact.  termo,  f)  and  a molecular  form  of 
matter  (</),  probably  an  early  stage  of  Bact. 
termo,  lor  it  is  always  found  ivith  and 
prior  to  it  in  decomposing  liquids,  in  addi- 
tion to  the  molecular  granules  foimd  in  all 
animal  liquids. 

This  fungus  appears  to  arise  in  the  same 
manner  as  other  analogous  fungi,  as  those  in 
kept  oi’ofanic  liquids,  in  urine,  &c. ; the  spores 
arc  probably  always  floating  in  the  air  and 
di’opping  from  it  upon  all  the  exposed  parts 
of  the  body ; and  wherever  they  And  a pro- 
per nidus,  there  they  grow.  In  diseases 
accompanjdng  or  preceding  aphtha,  tlie  re- 
generation of  the  oral  epithelium  is  probably 
to  a great  extent  checked,  the  secretion  of 
the  saliva  also,  which  would  wash  away 
these  organisms;  why  they  occur  so  fre- 
quently in  infants,  is  probably  oiving  to  the 
saccharine  nature  of  the  diet,  which  is  espe- 
cially favourable  to  their  development.  See 
OlMUM. 

Bibl.  C.  Robin,  lEstoire  Naturelle  des 
Vegetaux  Parasites,  2nd  ed.,  Paris,  1853, 
p.  4B8,  where  many  other  works  are  men- 
tioned. 

APIOCYSTIS,  Niigeli. — A genus  of  Pal- 
meUaceae  (Confeiwoid  Algae).  Aquatic  plants 
parasitical  upon  Confervae,  consisting  of 
pear-shaped  or  clavate  vesicles  from  1-50" 
to  1-20"  nigh,  and  about  half  as  thick,  at- 
tached by  the  narrow  extremity,  and  con- 
taining numerous  green  primordial  cells 
about  l-2500"tol-3500"  in  diameter.  Young 
sacs  contain  regularly  2,  4,  8,  16,  32,  &c. ; 
and  in  large  ones  the  number  amoimts  to 
300  to  1600.  At  first  they  lie  iiTegularly  in 
the  cavity,  afterwai’ds  they  lie  upon  the  wall 
ill  one  or  more  layers ; sometimes  they  are 
attached  to  the  waU  in  gi’oups  of  eight.  At 
a certain  stage,  the  primordial  cells  become 
again  fr-ee  in  the  cavity,  move  actively,  and 
finally  escape  by  the  ruptm’e  of  the  sac, 
swai-m  as  biciliated  zoospores  for  a time, 
then  settle  down  and  germinate. 

A.  Brauniana  and  the  doubtful  secies 
A.  linearis  represent  this  genus.  The  fonner 
has  been  detected  in  Britain. 

Biel.  Niigeli,  Einzelhgen  Algen,  p.  67. 
t.  2.  A.  figs.  1 and  2 ; Henfrey,  Trans.  Mic. 
Soc.  New  Series,  iv.  p.  49.  pi.  4. 

APIS,  L.— A genus  of  Hymenopterous 
insects. 
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A.  mcUi/ica,  the  honey-bee,  presents  some 
interesting  points  of  structure. 

The  proboscis  (PI.  26.  fig.  25)  agrees 
essentially  -with  that  of  AnthopJiora.  The 
“ tongue  ” (labium*)  is  a very  beautiful  and 
favourite  microscopic  object;  its  minute 
structure  requires  a higher  power  than  that 
used  in  makmg  om’  sketch,  to  render  distinct 
the  elegant  transverse  ridges  or  folds  and 
the  terminal  hairy  lobe. 

The  legs  are  peculiarly  fonned  for  the 
special  purpose  of  collecting  and  carrying 
the  pollen  of  flowers.  The  tibiai  of  the 
hind  legs  are  dilated,  smooth  on  the  outside 
in  the  neuter  or  working  bees,  and  hollowed 
into  a shining  plate  (PI.  27.  fig.  4 b),  whilst 
the  basal  joint  of  the  tarsi  is  hooked  at  its 
outer  superior  angle  and  dilated  into  an 
oblong  or  somewhat  triangular  plate  (PI.  27. 
fig.  4 a),  which  is  furnished  •ndth  transverse 
rows  of  hairs,  foiming  pollen-brushes. 

Bibl.  Westwood, /nriw/wcribn,  &c.;  Cur- 
tis, Brit.  Entom.  769. 

APLANATISM. — ^Freedom  from  spheri- 
cal abeiTation  (in  lenses).  See  Optics. 

APLIDIUM,  Sav. — A genus  of  Mollusca, 
of  the  order  Tunicata,  and  family  Bo- 
try  llidee. 

The  common  mass  is  from  1-3  inches 
high ; and  the  animal  bodies  about  inch 
long.  Fom’  British  species : — 

A.  Jicus,  dark  olive,  orifices  six-rayed 
A.  fallax,  honey-yeUow,  -with  white  and 
bruwn  specks,  orifices  circular;  A.  nutans, 
straw-yellow,  tinted  •with  brovm,  orifices 
invisible ; and  A.  verrucostmi,  olive-green, 
orifices  entire. 

Bibl.  Forbes  and  Hanley,  B}'it.  Mollusca, 
i.  10. 

APOTHECIUM. — The  name  applied  to 
the  spore-fr-uits  of  the  Lichens,  sometimes 
restiicted  to  those  of  the  open-fmited  genera 


Fig.  26. 


Birina  Ceratoniee. 


(GjTunocarpi),  the  term  imithecixmi  being 
applied  to  those  of  the  closed-fruited  (An- 
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giocarpi).  Several  special  names  have  been 
applied  to  the  apotliecia,  namely,  pelta, 
scuteUa,  patella,  sci/phus,  orhiculus,  lirella, 
and  verruca,  indicating  the  forms  occurring 

Fig.  27.  Fig.  28. 


Fig.  27.  Apothecia,  magnified.  Fig.  28.  Thee se  and 
paraphyses,  from  a vertical  section  of  an  apothecium, 
magnified  200  diameters. 

in  particular  genera.  Tliey  are  shield- 
shaped,  flat,  cup-shaped,  globular,  papilliform 
bodies  or  linear  ridges,  upon  the  upper 
amPace  of  the  thaUus,  either  immersed,  su- 
perficial or  elevated  on  peduncles.  They 
contain  the  thecse  or  spore-cases.  For  the 
stnicture,  see  Lichens. 

APPENDICULAEIA,  Cham. — ^A  genus 
of  MoUusca,  of  the  order  Tunicata,  and 
family  Salpadse. 

1 Briti.sh  species;  A.fiagellina. 

Bibl.  Gosse,  3Iar.  Zool.  i.  37 ; Chamisso, 
Nova  Acta  Acad.  Cur,  x.  j Huxley,  P/«7. 
Trans.  1851,  595. 

APTOGONUM,  Ralfs. — A genus  of  Des- 
midiaceai. 

Char.  Filament  elongated,  triangular  or 
flattened;  joints  bicrenate  at  the  free  mar- 
gins ; an  oval  foramen  between  the  joints. 

Kiitzing  and  others  place  this  organism 
in  tlie  genus  Desmidium,  where  it  might 
very  well  have  remained. 

1.  A.  Desmidium.  Joints  in  front  view 
quadrangular,  broader  than  long. 

a.  Filaments  triangidar,  regularly  twisted, 
crcnaturcs  rounded;  length  of  joints  1-1500", 
breadth  1-1000"  (PI.  10.  fig.  55,  front  view; 
fig.  52,  side  viewl. 

0.  Filaments  flattened ; crenatures  shal- 
lower and  .slightly  angular. 

2.  A.  Baileyi.  Filaments  not  crenate ; 
joints  about  equal  in  length  and  breadth. 
American. 

The  latter  cannot  be  retained  in  this 
genus,  unless  the  characters  be  altered,  on 
account  of  the  absence  of  the  crenatures. 

Bim,.  llalfs,  Brit.  Desmid.  pp.  03,  208. 

APU8,  Scop.  — A genus  of  Entouio- 


straca,  of  the  order  Phyllopoda,  and  family 
Aspidephora. 

Char.  Head,  body  and  greater  part  of  the 
abdomen  covered  by  a shield-like  carapace, 
which  is  deeply  notched  behind ; eyes  two,_ 
sessile  and  approximate;  a single  pair  of 
minute,  short,  styliform  and  two-jointed 
antennae ; legs,  sixty  pairs,  the  first  pair 
furnished  with  three  long  jointed  branches, 
extending  beyond  the  carapace,  the  rest 
branchial;  body  composed  of  numerous 
lings ; two  long  jointed  caudal  appendages. 

1.  A.  cancriformis.  Aquatic,  in  stagnant 
pools ; brownish  yellow ; length  2|  inches. 

2.  A.  productus.  Not  British  ; an  elon- 
gated oval  lamina  between  the  two  caudal 
appendages. 

Bibl.  Baird,  Brit.  Brdom.  p.  18. 

AQUATIC. — This  term  is  used  through- 
out this  work  to  signify  an  inhabitant  of 
freshwater,  as  opposed  to  marine,  inhabiting 
the  sea. 

ARACHNIDA. — A class  of  animals  con- 
taining the  spiders,  scorpions,  &c. 

Char.  Head  imited  with  the  thorax, 
foiming  a cephalothorax ; antennae  none; 
eyes  simple  (ocelli);  legs  eight,  jointed. 

The  integument  of  the  Ai-achnida  is  usually 
soft  and  leatheiy,  rarely  homy  or  brittle,  and 
consists  principally  of  chitine.  Two  layers 
may  usually  be  distinguished,  an  outermost 
or  cuticle,  which  is  the  firmest  and  strongest, 
and  not  unfrequently  exhibits  a cellular  ap- 
pearance in  the  extremities  and  the  cepha- 
lothorax. The  cuticle  of  the  abdomen  of 
the  Araneae,  Acarina,  &c.,  presents  veiy 
beautiful  wavy  or  uudidating  lines,  some- 
times surrounding  the  roots  of  the  hairs,  &c. 
concentrically,  and  arising,  in  some  cases  at 
least,  from  the  existence  of  folds  (PI.  2.  figs.  4 
& 5).  The  cuticle  of  the  Arachnida  is  fre- 
quently covered  with  warty  and  bulbous 
excrescences,  bristles  and  simple  or  feathery 
hairs,  and  sometimes  with  scales. 

The  innermost  cutaneous  layer  consists  of 
a very  delicate  and  almost  colouiless  mem- 
brane, of  a finely  granular  or  fibrous  appear- 
ance, closely  beneath  which  is  situated  a 
layer_  of  pigment  gi-anules  and  cells,  which 
ai’e  visible  through  the  general  integument, 
and  to  which  the  beautifrd  colours  of  many 
of  the  Arachnida  are  owing. 

The  organs  suiToundiug  the  mouth  vniv 
in  structiu-e  in  the  difierent  families.  In  the 
Spiders,  two  mandibles  are  situated  at  the 
front  of  the  head.  These  consist  of  two 
joints, — a basal,  very  thicli  one  (I’l.  2.  fi»-.  G a 
& 7 a),  and  a terminal,  curved  and  shai-ply 
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pointed  one  (fig.  6 i & 7 6).  The  latter  is 
traversed  by  a canal  terminating  at  its  apex, 
through  which  the  secretion  of  a poison- 
gland  |)asses  into  any  body  transfixed  bj'  the 
claw.  These  mandibles  are  perhaps,  strictly, 
modified  antennae.  Nextcome  two  maxillary 
palpi  (fig.  7 c),  which  do  not  difter  in  struc- 
ture from  the  le»s,  except  in  their  tarsi 
being  composed  oi  a single  joint,  generally 
temiinated  in  the  females  by  a small  hook, 
but  in  the  males  of  more  complicated  struc- 
ture ; the  basal  joints  of  these  palpi  are 
enlarged  and  project  forward,  fomiing  the 
maxilhc  (fig.  7 rf)  ; in  the  scorpions,  the 
mandibles  and  maxiUai’y  palpi  teiminate  in 
iucers  or  forceps ; lastly  a liibium,  situated 
etween  the  maxillae  (fig.  7 e),  and  consisting 
of  a single  piece. 

The  mouth  in  the  other  families  is  de- 
scribed imder  the  respective  heads. 

The  eyes  are  simple  (ocelli,  stemmata), 
but  they  are  absent  in  the  parasitic  Acarina; 
they  consist  of  a simple  arched  cornea,  a 
spherical  lens  and  a concavo-convex  vitreous 
body,  -with  a cup-shaped  retina,  and  a layer 
of  pigment  corresponding  to  the  choroid. 

The  cephalothorax  is  usually  separated 
from  the  abdomen  by  a well-marked  con- 
striction ; but  sometimes  the  head,  thorax, 
and  abdomen  are  fused  together. 

The  legs  of  the  Arachnida,  which  are 
attached  to  the  cephalothorax,  do  not  co- 
incide exactly  wdth  those  of  insects.  They 
usually  consist  of  seven  segments  tapering 
towards  the  end,  so  that  the  tarsi  are  less 
distinct  fr-om  the  other  pai’ts  than  in  insects. 
If  we  suppose  that  the  two  last  joints  belong 
to  the  tarsus,  the  tibia  then  consists  of  two 
joints,  of  which,  in  some  (the  scoipion  and 
'Pkrymis)  the  fii’st,  in  others  the  second  is 
the  longest.  The  preceding  long  j oint  is  the 
femur,  to  which  comes  next  an  annular  or 
inverted  conical  joint,  coiTesponding  to  the 
trochanter  of  the  six-footed  insects.  The 
first,  broad,  usually  inversely  conical  joint, 
which  is  adherent  to  the  cephalothorax,  cor- 
responds to  the  coxa  of  insects.  The  last 
joint  of  the  tarsus  usually  supports  three 
cmved  hooks  or  claws  (PI.  2.  fig.  8),  which 
are  frequently  toothed  on  the  concave_  mar- 
gin, and  in  some  a membranous  vesicular 
or  hairy  cushion  (pidvillusj)  on  its  under 
side,  i'he  most  characteristic  feature  of  the 
Arachnida  consists  in  the  division  of  the 
tibia  into  two  unequal  pieces. 

The  aliinentciri/  canal  is  mostly  short  and 
straight.  In  the  Araneae  the  oesophagus 
enlarges  into  a prismatic  muscidar  expan- 


sion just  before  its  termination  in  the  sto- 
mach ; tlie  stomach  splits  just  behind  the 
above  apparatus  into  two  branches  which 
curve  foiwards  and  form  a ring,  from  which 
five  pairs  of  diverticula  pass  to  the  roots  of 
the  legs  and  palpi. 

Salivaiy  glands  are  present,  consisting  in 
the  Aranete  of  a transparent  glandular  mass 
situated  in  a cavity  above  the  palate.  Also  a 
hepatic  apparatus,  in  the  foim  of  a compact 
mass,  consisting  of  a number  of  ramified  and 
closely-crowdedcasca,  containingthe  hepatic 
cells  and  opening  at  about  the  middle  of  the 
alimentary  canal  in  four  short  ducts.  This 
hepatic  apparatus  was  formerly  mistaken  for 
the  fat-body.  In  the  Tardigi’ada,  Acarina 
and  some  others,  the  liver  is  represented  by 
the  gi’anule-cells,  usually  brownish  yellow, 
of  the  walls  of  the  diverticula  of  the  stomach. 

The  poison-glands  of  the  Araneae  consist 
of  two  long,  sometimes  slightly  cuiwed  blind 
sacs,  the  walls  of  which  are  suirounded  by 
a simple  spiral  layer  of  muscular  fibres. 

Circulatory  Syste^n. — In  the  lower  Arach- 
nida, as  the  Tardigi’ada,  Acarina,  &c.,  there 
is  neither  dorsal  vessel  nor  blood-vessels. 
Hence  in  these  there  is  no  regidar  circulation 
of  blood ; but  the  nutritive  fluid  or  the  blood 
is  distributed  free  in  the  interstices  of  the 
body,  and  is  irregularly  moved  backwards 
and  foi’V’ards,  propelled  in  the  cavity  of  the 
body,  and  into  the  exti’emities,  by  muscidar 
movements  and  the  couti’actions  of  the  in- 
testinal canal. 

In  the  Ai’anese  there  is  a dorsal  vessel, 
consisting  of  a spindle-shaped  tube  Ijdng 
principally  in  the  abdomen,  constricted  at 
inteiTalsandfumishedwith  lateral  apertures 
and  valves.  This  heai’t  sends  oftTateral  and 
terminal  arterial  branches,  which  gi-adually 
become  lost.  There  are  no  veins,  but  the 
further  course  of  the  blood  takes  the  form 
of  lacunal  ciuTents,  which  re-enter  the  heart 
at  the  valvular  orifices. 

In  the  scorpions,  there  are  V’eins  as  well 
as  arteries. 

Respiratory  System. — In  the  Tardigrada 
and  some  parasitic  Arachnida,  Demodex, 
Sarcoptes,  Acarus,  &c.,  no  tracheae  or  other 
respii’atory  organs  have  yet  been  discovered; 
hence  the  respiration  must  be  cutaneous.  The 
higher  Arachnida  breathe  either  by  tracheae 
(many  Acai’ina),  or  by  limgs,  or  by  both. 

The  tracheae  of  the  Acarina  are  remarkably 
delicate,  so  that  the  spiral  fibre  is  with  gi-eat 
difficidty  distinguishable.  They  arise  usually 
in  an  unramified  bundle  from  two  stigmata, 
which  are  sometimes  situated  anteriorly  be- 
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tween  the  front  leg;s,  as  in  the  Ilydraclinea, 
and  much  concealed,  at  others,  at  the  sides 
of  the  body  above  the  third  pair  of  feet,  as 
in  the  Gamasese,  or  behind  the  last  pair,  as 
in  the  Ixodeae.  They  ai-e  usually  more 
tufted  than  branched  ns  in  insects. 

In  the  Ilydraclinea,  which  live  in  the  wa- 
ter, and  do  not  rise  to  the  surface  to  respire, 
the  tracheae  must  possess  the  power  of  ab- 
sorbing the  air  from  the  water.  In  the 
Ai-aneae,  the  lungs  consist  of  rounded  sacs 
situated  at  the  anterior  part  of  the  under 
surface  of  the  abdomen,  and  open  externally 
by  a transverse  slit.  At  the  outer  convex 
surface  of  each  lung-sac  there  are  a number 
of  thin  but  finn  triangulai’  or  rhomboidal 
plates,  like  the  leaves  of  a book,  closed  to- 
gether (PI.  2.  fig.  9).  When  examined  by 
reflected  light,  they  reflect  a silveiy  lusti’e ; 
whilst  by  ti-ansmitted  light  they  appear  dark 
rfolet,  or  almost  black.  Each  of  these  plates 
consists  of  a fold  of  the  skin,  between  which 
the  ah-  of  the  sac  is  widely  distributed : they 
contain  no  blood-vessels,  hence  probably  the 
blood  brought  by  the  ai-teries  is  poiu’ed  out 
aiwmd  the  limgs,  and  so  bathes  the  lung- 
plates.  The  position  of  the  lung-sacs  is  in- 
dicated externally  by  a tidangular  and  homy 
cutaneous  plate,  at  the  posterior  margin  of 
which  the  respiratory  Assure  exists.  Behind 
these  flssiu’es  there  ai’e  two  other  openings, 
the  orifices  of  a tracheary  system  which 
does  not  differ  materially  from  that  of  such 
as  have  tracheaj  only. 

Nervous  System. — Varies  in  degree  of 
complexity.  In  its  simplest  fonn,  it  exists 
as  a single  oesophageal  ganglion,  sending  ofl’ 
radiating  branches;  and  initsmostcompoimd 
foi-ms,  it  presents  a large  cephalo-thoracic 
bilobed  ganglion,  and  one  or  two  ventral 
ganglial  chains  or  cords. 

The  primitive  nervous  fibres  and  gan- 
glion-cells aie  veiy  small  and  delicate. 

Spuming  organs. — These  organs,  by  means 
of  which  the  Araneidic  form  their  webs,  are 
of  gi-eat  interest.  Tlie  external  organs  con- 
sist of  three  or  rarely  two  pairs  of  cones  or 
conical  papillae,  or  spinnerets,  placed  at  the 
end  of  the  abdomen,  below  the  anus : they 
are  somewhat  flattened  at  the  summit ; and 
usually  the  middle  pair  consists  of  two_joints, 
and  the  anterior  and  posterior  pairs  of  three 
joints.  The  .sides  of  the  cones  are  covered 
with  hairs,  and  on  the  summits  are  a number 
of  delicate  homvspinning- tubes,  at  first  sight 
closely  resembling  hairs;  these  form  con- 
tinuations of  the  spinning  vessels.  Some- 
times, however,  flic  lowcrportions  of  thesidcs 


' ] 

of  the  cones  are  fumislied  •with  spinning- 
tubes,  the  remainder  being  covered  with 
hairs.  Each  spinning-tube  consists  of  riyo 
parts ; a thicker  basal  portion,  and  a thin 
temiinal  portion,  from  the  orifice  of  Avhich 
the  substance  of  the  fibre  exudes  (PI.  2.  fig. 
10,  10  a,  separate  tubes).  The  number  of 
these  spinning-tubes  varies  according  to  the 
species,  the  sex,  and  the  age  of  the  spiders. 
In  some  there  are  more  than  1000,  in  others 
400,  300,  100,  &c.,  and  in  others  still  fe-wer. 
The  glands  which  secrete  the  tenacious 
transparent  secretion  are  very  variable  in 
number,  foi-m,  and  an-angement,  and  occupy 
the  interstices  of  the  other  abdominal  vis- 
cera, consist  of  sacs  and  tubes,  lined  with  nu- 
cleated cells,  and  either  simple  or  variously 
ramified,  terminating  in  ducts  which  open  at 
the  roots  of  the  spinning-tubes. 

The  filaments  of  which  the  webs  of  many 
spiders  are  composed  are  not  all  alike.  The 
radiating  filaments  are  but  little  elastic,  and 
are  composed  simply  of  one  or  more  threads; 
whilst  the  more  numerous  (tangential)  fila- 
ments connecting  these  are  covered  at  tole- 
rably regular  intervals  ■with  minute  spherical 
masses  of  glutinous  matter  (PI.  2.  fig.  11), 
the  filaments  themselves  being  highlj'^  elas- 
tic. These  masses  give  the  fibres  an  elegant 
beaded  appearance  imder  low  powers  of  the 
microscope.  The  viscid  masses  cause  the 
more  ready  adhesion  of  the  filaments  to  in- 
sects which  may  accidentally  become  en- 
tangled in  them,  and  render  the  spider  more 
sine  of  holding  his  prey. 

Propagation. — The  Arachnida  generally 
are  propagated  by  sexes,  but  an  exception  is 
formed  by  the  Tai’digrada,  which  ai-e  her- 
maphrodite, and  do  not  possess  copulating 
sexual  organs.  The  sexual  apparatus  con- 
sists of  two  ovarian  or  seminal  sacs,  some- 
times fused  together  in  the  middle  line;  they 
are  situated  in  the  abdomen,  and  tenninate 
in  two  excretory  ducts,  which  usually  open 
at  a common  orifice  placed  at  the  base  of  the 
abdomen,  or  below  the  cephalothorax.  A 
penis  is  not  generally  present ; the  seminal 
fluid  is  applied  to  the  vulva  of  the  female 
by  the  maxillary  palpi  of  the  male. 

Spiders  are  oviparous,  and  the  eggs  are 
enveloped  in  a cocoon.  They  are  often 
elegantly  sculptured. 

The  Ai’achnida  may  be  tlius  subdivided  ; 
Order  1.  Pycnogonida  (Polygonopoda) ; 
Crab-spiders.  Cephalothorax  fonuing  a 
4-jointed  body;  abdomen  rudimentary 
(small  and  conical) ; legs  as  long  as  or 
longer  than  tlie  body. 
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Genera.  — Pycnogonum,  Phoxichilus, 
Phoxichilidmm,  Palknc,  Paribcea,  Nym- 
phon,  Pndeis,  Ammothea, 

Sluggish  marine  animals,  Hying  under 
stones,  upon  mai’ine  plants,  or  parasitic 
upon  fish  and  ciaistacea. 

Order ’I,  Taudigbada  (Colopoda) ; Water- 
bears.  Legs  rudimentary,  very  short, 
conical,  indistinctly  three-jointed,  and 
with  three  or  four  claws ; abdomen  not 
distinct  from  the  thorax.  (Aquatic.) 

Gen.  Emydium,  Macrobiotus,  Milne- 
sium.  (Tardiyrada.) 

Order  3.  Acabina  (JNutes).  Head,  thorax 
and  abdomen  fused  together ; legs  di- 
stinctly jointed;  palpi  simple. 

Earn.  1.  Acarea.  Head  terminated  in 
front  by  an  emarginate  labium,  or  single 
bifid  process ; palpi  adnate  or  adherent  to 
the  labium,  difficultly  distinguished;  man- 
dibles chelate;  no  distinct  ocelH;  legs 
generally  terminated  by  a vesicle  or  adhe- 
sive acetabulum  and  claws. 

Earn.  2.  Oribatea  (Notaspidea).  Body 
covered  by  a hard  homy  envelope ; man- 
dibles chelate  ; palpi  fusifomi,  five-j  ointed ; 
legs  furnished  mth  claws,  but  no  vesicle 
nor  acetabuliun. 

Most  of  the  species  live  in  mosses  at 
the  roots  of  trees ; in  some  the  body  is  sur- 
rounded by  a projecting  lamella  on  each 
side. 

Earn.  3.  Ixodea.  Palpi  canaliculate, 
sheathing  the  rostrum ; mandibles  three- 
jointed,  basal  joint  internal,  second  joint 
external  and  long,  third  short  and  denti- 
culate ; labium  covered  with  refiexed 
teeth.  (Parasitic.) 

Earn.  4.  Gamasea.  Palpi  free,  filifonn; 
mandibles  chelate ; feet  with  two  claws 
and  a carimcle,  or  a lobed  membranous 
appendage ; ocelli  none  or  indistinct. 
(Generallj'^  parasitic.) 

Earn.  5.  H3ffirachnea.  Palpi  with  the 
last  joint  imguiculate  or  spinous;  two  or 
four  distinct  ocelli ; coxae  nroad,  legs  ge- 
nerally ciliated,  natatory,  the  posterior 
longest.  (Aquatic.) 

Earn.  G.  Bdellea.  Palpi  antennifomi ; 
mandibles  terminating  in  claws  or  pin- 
cers; rostmm  resembhng  an  elongated 
head;  body  generally  divided  between  the 
second  and  third  pairs  of  legs  by  a trans- 
verse furrow  or  stricture. 

The  species  consist  of  minute  animals, 
more  or  less  soft,  vai’iously  coloured,  and 
living  in  damp  places  beneath  moss,  upon 
sand  of  caves,  &c. 


Earn.  7.  Trombidina.  Palpi  with  the 
last  joint  obtuse,  the  second  joint  very 
large ; the  last  but  one  (pemdtimate) 
resembling  an  inciuvated  claw ; feet  cur- 
sorial, teiauinated  by  two  claws. 

Order  4.  Phalangita  (OpiHonina) ; Har- 
vest-spiders. Cephalothorax  distinct  from 
the  annulate  or  fransversely  plicate  abdo- 
men ; palpi  simple,  filifomi ; mandibles 
chelate ; legs  very  long,  terminated  by  a 
single  claw. 

Order  5.  Pseudoscobpiones  (Obisida) ; 
Book-scorpions.  Cephalothorax  distinct 
fr'om  the  ringed  abdomen;  palpi  large, 
chelate.  (Tracheae  only  present^ 

Orde>-  6.  Solieug.®  (Solpugida).  Cepha- 
lothorax distinct  from  the  jointed  abdo- 
men ; palpi  filiform,  extended,  as  long  as 
the  legs,  imaimed. 

Order  7.  Pedipalpi  (Phrynida).  Cepha- 
lothorax distinct  from  the  jomted  abdo- 
men ; palpi  large,  leg-like,  chelate  at  the 
end.  (Pulmonary  sacs  present.) 

Order  8.  Abaneida.  Cephalothorax  con- 
sti-icted  fi’om  the  unjointed  abdomen ; 
palpi  unarmed. 

Bibl.  Treviranus,  JJeber  den  inner.  Bau 
der  Araclmidcn  •,  id.  Vernmchte  Schriften, 
<§"C.  Bd.  1,  1816 ; Dufom*,  Ann.  d.  Sc.  pby- 
siq.  de  Bruxelles,  iv.-H. ; Walckenaer,  Hist, 
nat.  d.  Ins.  Apt.  i.-iii. ; Van  der  Hoeven, 
Handb.  der  Zoologie,  i. ; Siebold  & Staimius, 
Lchrb.  d.  Vergleich.  Anat.  s. ; Owen,  Hunter. 
Lectures,!. ; Biackwall,H««.  N.  Hist.  xv.  Apr. 
1846,  and  Linn.  Trans,  xvi. ; Blanchard,  Ann. 
N.  II.  1860,  vi.  67;  and  1862,  x.  160;  New- 
poid,  P/»/.  Trans.  1843;  Koch,  Deutschlands 
Crustac.  ^-c. 

ARACHNOID  MEMBRANE  (Tunica 
araclmoided) — Isadelicatetransparentnieni- 
brane,  Ijdng  between  the  cranial  dura  mater 
and  the  brain,  and  extending  between  the 
spinal  cord  and  its  dura  mater  so  as  to  enve- 
lope these  nen^ous  centees.  It  does  not  dip 
between  the  convolutions  of  the  brain,  but 
enters  and  lines  its  ventricles.  Its  outer  sur- 
face is  covered  by  a delicate  epithelial  layer; 
its  inner  surface  is  smooth,  but  rrot  covered 
Tvdth  epithelium.  It  is  reflected  uporr  the 
surface  of  the  dura  mater  as  an  epithelial 
layer  oirlj\  It  consists  principally  of  reticu- 
lated bundlesof  areolar  (cellular)  tissue,  with 
fibres  of  elastic  tissire  coiling  arormd  or  pur- 
suing a rectilinear  course  through  them.  In 
some  parts  the  fibrillae  of  the  former  rmr 
parallel  without  forming  birndles,  and  con- 
tain, as  do  the  bimdles,  roirnd,  elongated,  or 
spindle-shaped  rruclei.  In  others,  areolar 
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tissue  of  a rather  homogeneous  appearance 
here  and  there  forms  a coat  to  the  oundles, 
or  is  situated  between  them. 

Fig.  29  represents  two  himdles  of  the 
areolar  tissue  of  the  human  arachnoid,  after 
the  addition  of  acetic  acid,  showing  the 
fibres  of  elastic  tissue. 

Fig.  29. 


Areolar  and  clastic  tissue  of  arachnoid,  after  treatment 
with  acetic  acid.  Magnified  350  diameters. 

Bibl.  Kdlliker,  Mikroskop.  Anatomie,  ii. ; 
Ileule,  Allqemeine  Anat. 

AEACHNOIDISCUS,  BaUey  (Ilemip- 
tychus,  Ehr.). — A genus  of  Diatomaceie. 

The  markings  upon  the  inner  valves  are 
not  the  same  as  those  upon  the  outer  (or 
parent) ; hence  the  mere  variations  of  the 
markings  are  not  characteristic. 

A.  077in<M.s,  Ehr.  Valves  very  finely  gra- 
nular; rays  29,  eg^ual.  In  Patagonian  guano. 

A.  Ehrmhargu,  Bail.  Pseudo-nodule  sur- 
rounded by  an  inner  ring  of  linear  radiating 
and  an  outer  ring  of  circular  or  angidar 
markings  (depressions)  ; marine  ; breadth 
1-200  to  1 -00" ; occurs  also  in  guano.  (PI. 
12.  figs.  12  & 13,  side  view). 

A.  IndieuH  (PL  42.  fig.  13. 

A.  Nicohariem  (I’l.  42.  fig.  14. 

Binr,.  Ehr.  Ber.  <1.  Berl.  Aka 


1849 ; Smith,  Brit.  Dial. ; Shadbolt,  Tran^ 
Micr.  Soc.  iii. ; Arnott,  Mia'.  Journ.  1858, 159. 

AEANEIDA.— A family  of  Arachnida, 
comprising  the  true  spiders. 

The  species  of  genera  belonging  to  thm 
family  (iisA.  cirilis  smAdomestica,  house-spi- 
ders, Epeira  diadana,  garden-spiders,  &c.) 
are  readily  accessible  for  examining  the 
structural  peculiarities  of  spiders, — the  skin, 
the  eyes,  the  organs  of  the  mouth,  the  maxil- 
lary palpi,  the  spinnerets,  the  legs,  &c.  (See 
PI.  2.) 

Bibl.  Walcken.  Aptbres,  i. ; Koch, 
Arachn.  viii. ; Treviranus,  Ueb.  d.  inn.  Ban 
d.  Arachn. 

AE  AU CAEIA,  Jussieu.— A genus  of  Co- 
niferae  (Gymnospermous  FloweringPlants), 
remarkable  for  the  character  of  the  markings 
on  the  walls  of  the  cells  of  the  wood,  where 
the  pits  or  bordered  pores  appear  in  two  or 
more  parallel  rows  (PI.  39.  fig.  5).  Arau- 
caria {Eutassa')  excclsa  is  the  Norfolk  Island 
Pine,  which  grows  to  an  immense  size,  as  do 
also  A.  brasiliaisis,  A.  vnbricata,  See.  _ The 
reseiwoirs  of  turpentine  seem  to  be  in  the 
bark  and  not  in  the  wood.  See  Conifer.®, 
Wood,  and  Secondary  Layers. 

AEAUCAEITES,  Goeppei-t  (Badoxylon, 
Endlicher ; Pinites,  Lindl.  and  Hutt.). — A 
genus  of  Fossil  Coniferre,  characterized  by 
a structiue  resembling  that  of  Araucaria. 

Bibl.  Witham,  Internal  Structure  of  Fos- 
sil Vegetables,  p.  72.  pi.  4-11.  Edinb.  1833 ; 
Bindley  and  Hutton,  Fossil  Flora,  1.  t.  2,  3. 

AECEIjLA,  Ehr. — A genus  of  Ehizo- 
poda,  of  the  family  Arcellina. 

The  ArceUai  conespond  to  Amoebce  con- 
tained in  a carapace.  In  some  species,  the 
carapace  is  membranous  and  uniform;  in 
others,  it  is  siliceous  and  exhibits  fine  strim, 
depressions,  or  granules  spirally  an’anged. 
Not  unfrequently  it  contains  particles  of 
sand,  minute  Diatomaceie,  &c.,  imbedded  in 
its  substance.  The  gastric  cells  and  con- 
tractile vesicles  of  the  Infusoria  have  been 
obseiwed. 

The  species  (?)  are  nimierous ; the  most 
common  are — 

1.  A.  vxdgaris  (PI.  23.  fig.  14  n).  Carapace 
brownish  yellow,  plano-convex,  or  hemi- 
spherical, covered  with  depressions.  These 
markings  or  depressions  are  very  beautiful 
and  interesting.  They  agree  exactly  with 
those  upon  the  valves  of  the  Hiatomaceas  in 
regard  to  the  requirements  for  their  display ; 
■with  unilateral  oblique  light,  lines  only  are 
visible.  Their  true  structure  resembles"  that 
in  PI.  11.  fig.  48,  or  PI.  13.  fig.  29,  except 
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that  the  rows  ai’e  somewhat  wa'V'y  or  even 
spii-al.  Aquatic ; breadth  1-500  to  1-200". 
In  the  yoimg  state  it  is  very  transparent  and 

Sale,  and  the  niarhings  are  with  difficulty 
istinguished.  PI.  26.  fig.  24  represents  the 
animal  with  its  processes  proti’uding  from 
the  carapace. 

We  have  seen  two  of  these  animals  con- 
jugating and  so  firmly  imited  by  the  soft 
internal  substance,  that  they  were  not  sepa- 
rable by  rolling  them  over  between  two 
plates  of  glass. 

2.  A.  aculeata  (PL  23.  fig.  14  h).  Carapace 
browmish,  discoidal,  convex  above,  vsdth  one 
or  more  in'egidar  spinous  prolongations  at 
the  margin ; aquatic ; breadth  1-200"  with- 
out the  spines. 

3.  A.  dentata  (PL  23.  fig.  14  c).  Hemi- 
spherical, angidoso-polj'gonal;  carapace 
membranous,  homogeneous,  yellowish  or 
greenish;  aquatic;  breadth  1-560  to  1-200". 

4.  A.  aureola  ( Cyphidium  aureolutn,  Ehr.) 
(PL  23.  f.  38).  Carapace  yellow,  angular, 
with  nmnerous  tubercles,  foiw  of  which  are 
larger  and  more  projecting;  a single  ex- 
ausion  of  varied  size;  breadth  1-560  to 
-420" ; aquatic.  Fig.  38  a represents  the 
carapace  viewed  from  above,  b the  same 
supported  upon  one  angle,  and  the  single 
expansion. 

Bibl.  Ehrenberg,  Infusiomth. ; Dujardin, 
Infusoires. 

ARCELLINA,  Ehr. — A family  of  Infu- 
soria. 

Char.  Animals  contained  in  a miivalve 
membranous  or  membrano-calcareous  cara- 
pace, of  an  urceolate  or  shield-like  form,  with 
a single  orifice  from  w'hich  one  or  more  iiTe- 
gular  and  variable  expansions  are  protruded, 
which  fonn  the  organs  of  locomotion. 

The  substance  of  the  body  resembles  that 
of  an  Amwba. 

Dujardin  places  this  family  among  the 
Rhizopoda. 

Genera:  Arcella  (including  Cyphidium)-, 
(including  Trinema  taxAEuglypha) ; 
and  Gromia. 

See  Spibillina  and  Rhizopoda. 
ARCHEGONIUM.  Also  called  pistilli- 
(Uum. — The  rudinientaiy  organ  representing 
the  ovule  in  the  higher  Iriowerless  Plants, 
such  as  Mosses,  Ferns,  &c.  (excluding  the 
Thallophjies).  These  organs  are  more  mi- 
nutely described  under  the  heads  of  the 
various  Classes,  in  spealdng  of  their  repro- 
duction. 

In  the  Mosses  and  Liverworts  they  are 
flask-like  cellular  bodie.s,  found  in  terminal 


or  axillaiy  buds  on  the  leafy  stems  (figs.  30 
& 31).  In  the  Ferns  and  Equisota  they  are 

Fig.  30.  Fig.  31. 


Archegonia  of  Mosses. 
Magnified  50  diameters. 


produced  on  the  prothallium,  after  the  ger- 
mination of  the  spores.  In  the  Lycopodi- 
acese  and  Marsileacese  they  are  produced 
upon  the  cellular  plate,  representmg  a pro- 
thallium, developed  in  the  large  spores  when 
these  begin  to  gemiinate.  The  corpusmla 
of  the  Coniferae  are  analogous  bodies  to  the 
last.  See  Hepaticace.^,  Muscace.®,  Fi- 
LiCACE®:,  Equisetaceze,  Lycopodiace.®, 
Maesileaceje,  also  Conifebje  and  Cha- 

ARCHTDIUM,BrideL — A genus  of  Phas- 
ceae  (Acrocarpous  Mosses),  of  which  but  one 
species  is  found  in  Emnpe  {A.  phascoides  = 
Phascum  alternifoliimi,  Hook,  and  T.),  grow- 
ing upon  banks  and  fallow  ground,  on  clay 
or  challcy  soil.  It  is  remarkable  for  the 
sessile  globular  capsule,  irithout  a trace  of 
an  operculimi,  the  columella  soon  oblite- 
rated, and  the  spores  being  few  in  number, 
very  large  and  angidar  in  fomi  (figs.  32  & 


Fig.  32.  Fig.  33. 


Arclddium. 

Open  ca])sulea,  devoid  of  columella  and  with  large  spores. 
Magnified  40  diameters. 

33).  The  calyptra  is  tom  aw^ay  in  the  mid- 
dle during  the  expansion  of  the  cnpside,  as  in 
Sp)haynum,  leaving  a short  tumid  yaginida. 
Bide.  Wilson,  Bryoloy.  Britannica,  p.  24. 
ARCTOA,  Br.  and  Sc1i.=Dicbanpm. 
ARCYRIA,  Hill. — A genus  of  INIyxogas- 
tres  (Gasteromycetous  Fungi),  growing  on 
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rotten  wood,  with  briglit-coloiired  spores 
and  filaments.  The  elastic  filaments  ot  the 
capillitiiim  have  no  spiral  fibres,  but  are  a 
little  tiibereidated.  Species  ; — 

1.  A.  punicea,  Pers.  Common ; spores 
and  capillitium  pm'plish  vermilion.  Grev. 
Sc.  Cri/pt.  Flora,  t.  130. 

2.  A.  incarnata,  Pers.  Not  uncommon  ; 
smaller,  with  a shorter  stipe  and  mth  flesh- 
coloured  spores  and  eapillitinni. 

3.  A.  cinerea,  Bull.  Spores  and  capilli- 
tium cinereous. 

4.  «Mtos,Bull.  Spores  and  capillitium 
dirty-yellow ; capillitium  nodding.  Trichia 
nutans,  Sowerby,  t.  260;  ArcyriaJlava,<Av&\. 
Sc.  Crypt.  FI.  t.  309. 

5.  A.  umhrina,  Schum.  Spores  and 
capillitium  ochraceous,  capillitium  erect ; 
peridium  ovate. 

6.  A.  ochrolcuca,  Fr.  Spores  and  capil- 
litiuui  pale-ochraceo\is,  peridium  globose, 

; evanescent ; smaller  than  the  preceding ; 
1 1-12"  high. 

Bebl.  Berk.  Hooker's  Brit.  Flora,  ii.  pt.  2. 
.'  p.  318;  Crypt.  Botany,^.  337 ; Fries,  Summa 
1 Vcyet.jp.  466. 

ARECA,  L. — A genus  of  flowering  plants 
(Fam.  Palmacese).  The  albumen  of  the  seed 
< of  the  Areca  catechu,  the  Areca  nut  as  it  is 
ii  called,  affords  a good  instance  of  horny  con- 
I sistence  produced  by  secondary  layers  upon 
the  ceU-walls  (PI.  38.  figs.  21  & 22).  See 
\ Albumen  (of  seeds), 
i AREGMA,  Fries. — A genus  including 
j the  larger  corticolous  species  of  Phuag- 

( MIDIUM. 

! Bibl.  Flies,  Summa  Vey.  p.  507 ; Berk. 
! Cn/pt.  Bot.  p.  326. 

I AREOLAR  TISSUE  of  animals.  See 
I Cellulab.  Tissue. 

I ARGAS,  Walck. — A genus  of  Arachnida, 

of  the  order  Acarina  and  family  Gamasea. 

Char.  Rosti’um  inferior,  concealed,  as  also 
the  palpi,  beneath  a projection  of  the  ante- 
rior part  of  the  body ; under  part  of  body 
granular,  not  scaly,  and  consisting  of  a single 
piece;  first  joint  of  the  palpi  longest;  legs 
approximate  at  their  insertion,  feet  teiini- 
nated  by  two  claws,  but  no  vesicle. 

These  animals  are  frequently  parasitic 
upon  pigeons,  fowls,  &c. ; some  live  in 
gardens. 

A.  refiexus^Rhyn  choprion  Columbce,  Ilerm . ) . 
Body  marked  with  tortuous  fuiTbws  and  de- 
pres.sions,  yellowi.sh  or  violet  after  food.  On 
pigeons,  especially  when  young. 

A.  persictts.  Blood-red  colour,  back  co- 
vered with  scattered  elevated  white  spots. 
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The  venomous  bug  of  Persia ; said  to  cause 
death  in  the  human  subject. 

There  are  other  species. 

Bibl.  Walcken.  Aptbres,  iii.  (Gervais). 

ARGULUS,  Miill. — A genus  of  Crusta- 
cea, of  the  order  Siphonostonia  and  family 
Argulidie. 

Char.  Carapace  membranous,  covering 
the  cephalothorax  like  a shield;  antennae 
four,  short,  concealed  beneath  the  carapace, 
anterior  two-jointed,  tenninal  joint  hooked; 
posterior  four-jointed;  rostrum  acuminate; 
five  pairs  of  legs,  the  place  of  the  first  (6th) 
pair  being  occupied  by  two  suckers ; second 
pair  short,  five-jointed,  the  two  basal  joints 
spinous,  the  last  joint  with  two  small  hooks ; 
the  last  four  pairs  of  legs  two-cleft,  and 
furnished  with  ciliated  filiform  processes. 

A.  foliaceus  (PI.  15.  fig.  1).  Parasitic  on 
the  stickle-back  (Gasterosteus)  and  other 
fishes ; carapace  greenish. 

Bibl.  V.  d.  Hoeven,  Handb.  d.  Zool. ; 
Baird,  Brit.  Entomostraca. 

ARPACTICUS,  Baird. — A genus  of  En- 
tomostraca, of  the  order  Copepoda  and  fa- 
mily Cyclopidie. 

Char.  Head  undistinguishable  from  tho- 
rax; foot-jaws  two  pairs,  forming  strong 
cheliform  hands ; antennae  in  male  furnished 
with  a swollen  hinge-like  joint;  antennules 
(inferior  antennae)  simple;  legs  five  pairs, 
the  fifth  pair  rudimentaiy;  eye  single;  ovary 
single.  Two  species ; — 

A.  chelifer  and  A.  nobilis.  Marine,  closely 
resembling  Cyclops. 

Bibl.  Baird,  Brit.  Entom. 

ARRENURUS,  Duges. — A genus  of 
Arachnida,  of  the  order  Acarina  and  family 
Hydrachnea  (= Caudate  Hydrachnae). 

The  posterior  part  of  the  body  of  the  male 
is  narrowed  and  produced  into  a trimcate  or 
cylindrical  appendage.  The  bo(ty  of  the  fe- 
male is  trimcated  posteriorly.  The  prolon- 
gation is  terminated  by  two  angles  and  a 
sinuous  intervening  margin.  At  the  middle 
of  the  latter  is  situated  the  penis;  above 
which  are  two  hooks.  In  both  sexes  the 
back  is  hard,  crustaceous,  as  if  shagi’eened, 
or  spinous.  In  some  species  the  thicker 
layer  of  the  skin  is  furnished  with  a number 
of  conical  apertures  (PI.  2.  fig.  12).  The 
eyes  are  two,  distinct,  blackish.  The  intes- 
tmal  caeca  are  distinguishable  through  the 
skin.  The  mouth  is  round  and  surrounded 
by  a kind  of  hood  (PI.  2.  fig.  13  c). 

Arrenurus  viridis,  Uug6s’  typical  species 
(PI.  2.  fig.  13),  has  the  palpi  short  and  cla- 
vate  (a) ; the  fourth  joint  longe.st  and  largest, 
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the  fifth  falcate  and  the  mandibles  ungui- 
culate  (6). 

The  species  are  very  numerous  and  of  almost 
all  colom’s,  red,  green,  yellow,  grey,  purple. 

Bibl.  Walcken.  iii.;  Duges,  Ann. 

d.  Sc.  Nat.  2 S(ir.  i. ; Koch,  Uebersicht  des 
Arachiidmsmtems. 

ARROW-ROOT. — A name  given  to  va- 
rious kinds  of  starch,  derived  from  the  plant 
Maranta  ainindmacea,  and  other  species. 
True  West  India  arrow-root  is  from  this 
(PI.  36.  fig.  20)  and  M.  Allonga  and  M.  no- 
hilis  (N.  0.  Mai’autacese).  East  India  arrow- 
root  is  obtained  from  species  of  Ctircmna 
(N.  0.  Zingiheraceae)  (PI.  36.  fig.  19),  and 
apparently  also  from  a Sagus,  if  we  may  judge 
from  a specimen  (PI.  36.  fig.  18)  from  Singa- 
pore. Tahitan  arrow-root  (PI.  36.  fig.  22)  is 
obtained  from  the  plant  called  Tacca  phina- 
tifida  (N.  0.  Taccacese),  and  the  substance 
called  Portland  arrow-root  (PI.  36.  fig.  11), 
is  extracted  from  the  Arum  maculatum  (N. 
O.  Araceae),  a conunon  hedge-weed  in  this 
coimtiy.  In  all  these  cases  the  fecula  con- 
sists of  starch-grains,  which  are  produced  in 
great  quantity  before  the  season  of  rest,  in 
the  succulent  tubers  or  rhizomes  of  the 
plants ; the  arrow-root  is  extracted  from  the 
grated  root-stocks  by  washing,  to  separate 
the  cellular  tissue  and  remove  the  often 
acrid  juices.  See  Stauch. 

The  aiTOw-root  of  the  shops  is  subject  to 
adulteration  with  cheaper  lands  of  starch, 
especially  with  sago  and  potato-starch. 

Bibl.  Pereira,  Matei-ia  3Iedica‘,  Ilassall, 
Food  and  its  Adidto'ations,  p.  31. 

ARSENIC. — The  common  terra  for  ai’se- 
nious  acid.  Arsenious  acid  assumes  two 
crystalline  forms  and  occurs  also  in  an 
amoi'phous  state. 

The  most  common  foira  is  the  octohedral 
or  tetrahedral.  The  second  (right  rhombic) 
is  less  common,  and  is  only  obtained  by 
sublimation.  Attention  to  the  foira  of  the 
crj'stals  is  important,  because  it  is  used  as 
a means  of  identifying  arsenic  in  cases  of 
poisoning.  It  must,  however,  he  home  in 
mind  that  protoxide  of  antimony  (Sb  0,) 
yields  ciystals  by  sublimation  of  exactly 
the  same  form  as  those  of  arsenious  acid 
(PI.  6.  fig.  3).  ... 

Solution  of  arsenious  acid  is  sometimes 
used  as  a preseiTative  liquid  for  animal 
prraarations. 

Bibl.  See  CiiEMiSTnY. 

ARTEMIA,  licach. — A genus  of  Ento- 
niostraca,  of  the  order  Phyllopoda  and  fa- 
iiiil}'  Branchiopoda. 


Char,  Abdomen  prolonged  in  the  foira  of 
a taU,  composed  of  nine  segments  or  joints, 
the  end  joint  simply  divided  into  two  lobes ; 
superior  antennae  slender  and  filiform  in  both 
sexes ; inferior  antennae  in  the  male  large, 
fiat,  curved  downwards  and  two-jointed,  re- 
sembling horns ; in  the  female  short,  pointed 
and  slightly  curved ; basal  joint  of  male  in- 
ferior antennae  provided  with  a short  coni- 
cal process. 

A.  salina.  The  Lymington  shrimp  or 
brine-worm.  Foimd  in  the  salt-pans  at 
Ljmiington.  Length  about  1-2". 

Each  segment  of  the  thorax  shortly  bi- 
lobed  at  the  apex,  and  with  a pair  of  bran- 
chial feet;  each  lobe  of  the  end  joint  of  abdo- 
men giving  off  several  short  setae.  Agi’ees 
generally  in  structiue  with  Branchipus. 

Bibl.  Baird,  Brit.  Entom. ; Rackett, 
Trans.  Linnccan  Soc.  xi. 

ARTERIES. — These  are  the  tubes  or 
vessels  which  convey  the  blood  from  the 
heart  to  the  various  parts  of  the  body.  The 
sti’ucture  of  the  ai-teries  is  very  complicated 
and  difficult  of  investigation,  and  the  coats 
or  tunics  of  which  they  consist  are  so  inti- 
mately connected  as  to  be  by  no  means 
easily  separable. 

In  the  larger  arteries,  three  coats  are 
usually  di.stinguishable,  an  outer  or  adven- 
titious coat,  a middle  and  an  inner  coat. 
Their  composition  and  thickness  vary  in 
arteries  of  different  sizes. 

The  middle  coat  is  usuaUy  thick  and 
strong,  consisting  of  several  layers,  and  its 
elements  run  transversely.  In  the  largest 
arteries  it  is  yellow,  very  elastic  and  of  great 
strength ; as  the  vessels  become  smaller,  it 
diminishes  in  thickness,  becoming  redder 
and  more  contractile;  and  near  the  capil- 
laries it  is  very  thin,  finally  disappearing. 
The  inner  coat  is  alwaj^s  thin,  yet  thickest 
in  the  large  vessels ; whilst  the  outer  coat  is 
absolutely  thinner  in  these  than  in  those  of  a 
moderate  size,  in  which  it  equals  or  even 
exceeds  the  middle  coat. 

In  the  smaller  arteries  the  inner  coat  con- 
sists of  pale,  flattened,  fusifoira  cells  with 
longish,  oval  nuclei ; these  possess  no  slight 
resemblance,  on  the  one  hand,  to  the  fusi- 
form cells  of  pathologists  (as  also  to  the 
formative  cells  of  elastic  and  areolar  tissue), 
and  on  the  other  to  conti’actile  (smooth 
muscular)  fibre-cells ; yet  they  difier  froni 
the  fomier  in  the  less  acumination  of  their 
ends  and  their  paleness,  and  from  the  latter, 
in  their  rigidity,  the  form  of  their  nuclei 
and  their  chemical  reactions. 
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An  elastic  layer  is  expanded  beneath  the 
epithelial  layer  in  the  living  vessels,  whilst 
in  these,  when  empty,  it  exhibits  numerous 
transvei'se  or  longitudinal  folds.  It  forms 
what  is  called  a fenestrated  membrane,  ge- 


Magnified  350  diameters. 

Muscular  fibre-cells  from  human  arteries.  1 , from  the 
popliteal : a,  before,  after  the  addition  of  acetic  acid ; 
2,  from  a twig  of  the  anterior  tibial  artery  : a,  nuclei. 


neraUy  exhibiting  more  or  less  distinct  re- 
ticulated fibres  and  usually  small  elongated 
openings ; more  rarely  a very  dense  network 
of  principally  longitudinal  elastic  fibres,  with 
narrow  dongated  fissures. 

The  middle  coat  of  the  smaller  arteries  is 
pm’ely  muscular.  The  fibres  or  fibre-cells, 
which  are  connected  into  layers,  may  be 
isolated  by  dissection,  or  by  maceration  and 
boiling  in  a mixture  of  nitric  acid  with  four 
parts  of  water. 

The  outer  coat  consists  of  areolar  tissue 
with  elongated  nuclei  and  fine  elastic  fibres, 
and  is  nearly  as  thick  as,  or  even  thicker 
than  the  middle  coat. 

In  the  smallest  arteries,  the  outer  coat 
gradually  ceases  to  contain  elastic  tissue, 
consisting  merely  of  ai’eolar  tissue  and  the 
nuclei ; this  gi’adually  loses  its  fibrous  cha- 
racter, next  becoming  homogeneous,  and 
finally,  a thin  perfectly  sti’uctureless  mem- 
brane, and  disappearing.  In  the  same 
manner  the  middle  coat  gradually  loses  its 
layers  of  muscular  fibres,  imtil  these  and  the 
fibres  themselves  ultimately  vanish.  On 
tracing  the  smaller  arteries  downwards,  the 
inner  coat  is  first  found  to  lose  its  elastic 
fibres,  and  at  last  the  epithelial  cells  cease 
to  be  isolable,  all  that  can  be  distinguished 
consisting  of  their  closely 
aggregated  nuclei. 

In  moderate-sized  arteries 
the  middle  coat  increases  in 
thickness,  but  in  addition  to 
a larger  munber  of  muscular 
layers,  fine  elastic  fibres  in 
open  networks  are  added,  at 
first  running  somewhat  iire- 
gularly  through  the  muscular 
elements,  and  in  the  larger 
vessels  of  this  category  mixed 
with  areolar  tissue,  and  here 
and  there  forming  layers  al- 
ternating with  those  of  the 
muscular  fibres.  The  inner 
coat  sometimes  contains  be- 
tween its  elastic  laj^er  and 
the  epithelium  several  other 
layers,  forming  with  fine  net- 
works of  elastic  tissue  more 
externally  situated  in  homo- 
geneous granular’  or  fibrillar 
areolar  tissue,  a strong  middle 
layer,  the  elements  of  which 
are  longitudinal.  The  outer 
coat  in  these  vessels  contains 
more  elastic  tissue,  in  the 
foi-m  of  laminae. 

F 2 
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Magnified  350  diameters. 

A small  artery  (a)  and  vein  (A)  (about  1-180"  in  diameter)  from  the  mi 
sentcry  of  a child,  after  the  addition  of  acetic  acid : a,  external  coat  wil 
elongated  nuclei ; g,  nuclei  of  the  muscular  fibres  of  the  middle  coat,  part 
seen  froni  the  surface,  partly  the  sectional  view;  y,  nuclei  of  the  cpithcli 
cells ; 5,  nbrous  layer  of  elastic  tissue. 
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In  the  largest  mieries,  the  epithelial  cells 
of  the  inner  coat  are  not  so  elongated,  and 
the  inner  coat  consists  principally  of  layers 
of  a homogeneous,  stiiated,  or  even  di- 


stinctly fibrillar  substance,  agreeing  vdth 
areolar  tissue,  ti’aversed  by  finer  and  coarser 
lonmtudinal  networks  of  elastic  tissue.  Im- 
mediately beneath  the  epithelium  the  net- 
works of  elastic  fibres  ai’e  either  veiy  fine, 
or  are  replaced  by  one  or  more  striated 
layers,  which  when  nucleated,  often  appear 
as  if  composed  of  fused  epithelial  cells,  and 
when  homogeneous,  resemble  pale  elastic 
membranes.  The  middle  coat  contains,  as  a 
new  element,  elastic  membranes  or  plates,  as 
many  as  50  or  60,  which,  except  in  their  trans- 
verse direction,  resemble  the  elastic  inner 
coat,  sometimes  fonning  the  densest  net- 
works of  elastic  fibres,  at  others  fenestrated 
membranes.  These  layers  alternate  vdth 
those  of  the  muscular  fibres  traversed  by 
areolar  tissue  and  networks  of  elastic  tissue. 
The  muscular  layer  of  the  middle  coat  is  less 
developed,  its  cells  smaller  and  less  regu- 
larly and  perfectly  fonned. 

Ine  outer  coat  is  relatively  and  absolutely 
thinner  than  that  in  the  smaller ; but  the 
structure  is  the  same,  except  that  its  inner 
elastic  layer  is  much  less  developed. 

In  some  of  the  larger  ai-teries  of  man,  as 
the  axUlary  and  popliteal,  and  the  mesenteric 
arteries  of  other  mammals,  the  internal  coat 
contains  unstriped  muscular  fibres.  This 
is  the  case  also  with  the  outer  coat  of 
the  larger  arteries  in  animals,  but  not  in 
man. 

All  except  the  smallest  arteries  are  fur- 
nished with  nutrient  blood-vessels,  tlie  vasa 
vasonim]  these  ramify  principally  in  the 
outer  coat,  in  the  larger  ones  extending  into 


the  middle  coat.  They  also  receive  branches 
of  the  sjunpathetic  and  spinal  nerves. 

The  most  important  pathological  changes 
to  which  the  arteries  are  subject,  consist  of 
the  deposition  of  fat  in 
their  substance — fatty  de- 
generation,— and  of  athe- 
romatous matter.  These 
will  be  noticed  under  Fat- 
ty DEGEIfEBATION  and 

Athehoma.  See  Vessels. 

Bibl.  Ilenle,  Allgemeine 
A n atomie ; Kolliker,  Han  d- 
huch  der  Gewehelehre ; 
Wedl,  Grundziige  dei'  pa- 
tliol.  Ilistol. ; Rolritansky, 
Ueber  einige  d.  wicUtig. 
Krankh.  d.  Arterien. 

ARTHONIAjAcharius. 
— A genus  of  Graphideae 
(Gj'nmocai'pous  Lichens), 
distinguished  by  the  small 
roimdish  or  iiTegiilar  apothecia,  scattered 
over  the  thallus,  devoid  of  an  excipulum. 
Mr.  Leighton  describes  eight  British  species, 
mowing  on  the  bark  of  trees,  some  of  which 
have  been  described  by  others  as  species  of 
Opegrapha,  &c. 

Blbl.  Leighton,  Ann.  of  Nat.  Hist.  ser.  2. 
vol.  xiii.  p.  466.  pi.  7,  8,  xrai.  p.  3.S0. 

ARTHRINEUM,  Kze. — A genus  of  De- 
matiei  (Hyphomycetous  Fungi),  of  which 
one  species  has  been  found  in  Britain, 
gi'owing  upon  dead  leaves  of  JEriophorum 
angustifolmm. 

A.  Puccinoides,  Kze.  Filaments  elon- 
gated, tufted,  often  not  more  than  1-50" 
long,  but  frequently  confluent  in  a linear 
fomi,  with  a kind  of  velvety  sm’face ; spores 
numerous,  angidar,  or  like  a double  cone,  at- 
tached in  whorls  at  the  joints  of  the  filaments. 

Bibl.  Berkeley,  Ann.  Nat.  Hist.  i.  436 ; . 
Torula  Eriophori,  Berk.  English  Flora,  v. 
p.  2,  359 ; Fries,  Summa  Veqet.  p.  502. 

ARTHROBOTRVS,  Corda.— A genus  of 
Mucedines  (Hjq)homycetousFungi)  bearing 
elegant  nodulai’  groups  of  septate  spores. 
No  species  is  yet  recorded  in  Britain. 
Corda  describes  one  species,  A.  superba 
(fig.  37) ; in  this  the  spores  are  about  1-1500" 
long.  Fi’esenius  describes  another,  A.  oligo- 
spora,  perhaps  not  distinct,  which  has  the 
erect  filaments  about  1-50"  high,  solitaiy, 
not  in  tufts,  and  mostly  with  only  one 
gi’oup  of  spores ; these  are  pear-shaped, 
1-700"  long,  and  have  the  septum  bmow 
the  middle : it  was  foimd  on  damp  wood, 
fruit  and  earth,  in  a fungus-bed. 


Fig.  36. 


Transverse  section  of  the  human  aorta  below  the  superior  mesenteric  artery, 
after  acetic  acid.  1.  Inner  coat;  a,  epithelium;  6,  striated  layers;  c,  elastic 
layers.  2.  Middle  coat:  d,  its  elastic  layers;  e,  the  muscular  and  areolar 
tissues  ; 3,  outer  coat  with  its  network  of  elastic  tissue 
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Bibl.  CorJa,  Prachjl.  cur.  ScMmmelh. 
p.  43.  t.  21 ; Freseniiis,  Beitr.  zur  3Iycologic, 
llel't  i.  p.  18.  pi.  3.  figs.  1-8. 


Fig.  37. 


3/.  A fertile  filament  with  many  groups  of  spores. 
Magnified  200  diameters. 

38.  A fertile  articulation  of  ditto,  with  most  of  the 
spores  detached  from  the  spine-like  pro- 
cesses on  which  they  are  borne. 

Magnified  400  diameters. 

ARTHROCLADIA,  Duby.— A genus  of 
Sporochnacese  (Fucoid  Algae).  A.  villosa, 
L Huds.,  is  a rather  rare  British  annual  suh- 
i,  marine  species,  gi'owing  in  4 to  5 fathoms 
I water ; bearing  a curious  pod-like  nucleated 
I’  fruit. 

Bibl.  Haiwey,  Brit.  Manne  Algce,  2d  ed. 
24.  pi.  5 C. ; Bhyc.  Brit.  t.  Ixiv. ; Eng. 
ot.  t.  546 ; Derbes  and  Sober,  Ann.  des  Sc. 
j Eat.  3 s4r.  xiv.  p.  33.  figs.  18-20. 

I ARTHRODESMUS;  Ehr.— A genus  of 

Desmidiaceae. 

: Char.  CeUs  single,  compressed,  constricted 

• in  the  middle ; segments  entire,  with  a single 
i:  spine  on  each  side.  Species : 

1.  A.  convcrgens.  Segments  ebiptic  (PL  10. 

; fig.  27) ; length  1-698  to  1-639”. 

! 2.  A.  incus,  Breb.  Segments  with  tmn- 

i cated  ends ; length  1-1103”. 

3.  A.  minutus,  Kiitz.  (PI.  43.  fig.  9). 

! 4.  A.  truncatus,  Ehr. 

5.  A.  subulatus. 

Bibl.  Ralfs,  Brit.  Desmid.  pp.  117,  200 ; 
Kiitzing,  Sjr  Alg.  p.  176  j Ehrenberg,  Infu- 
r sionsth.  p.  158. 

ARTIIROMITUS,  Leidy.— Described  as 
a ffenus  of  the  Leptothriceae  of  Kiitzing 
(Algas  Confervoideae).  Two  species,  A.  cris- 
tatus  and  A.  nitidm,  were  found  in  the  in- 
' testinal  canal  of  lulus  marginatus,  a kind  of 


millipede.  These  objects  appear  to  have 
been  impeifect  forms  of  some  filamentous 
Fungus.  See  Pauasitic  Fungi. 

Bibl.  Leidy,  On  the  presence  of  Entophyta 
in  healthy  Living  Animals,  Proc.  Acad,  of 
Philadelphia,  iv.  p.  225.  1849,  extracted  in 
Ann.  Nat.  Hist.  2nd  ser.  v.  p.  71. 
ARTfIRONEMA,  HassaU.  See  Des- 

MONEMA. 

ARTITROSIPHON,  Kiitzing.  See  Pe- 

TALONEMA. 

ARTICULINA,  D’Orb.  — A genus  of 
Foraminifera,  of  the  order  Agathistegia, 
and  famby  Multiloculida.  The  shell  in  the 
young  state  resembles  that  of  Triloculina, 
the  last  formed  chambers  of  the  adult  shells 
beingin  a straight  line,  as  in  the  Stichostegia. 
A.  gihhosula  (PI.  42.  fig.  8),  not  British. 
Bibl.  D’Orbigny,  For.  Fossiles,  281. 
ARTOTROGUS,  Mont.— A genus  of  Se- 
pedoniei  (Hj^phomycetous  Fungi)  contain- 
ing one  species  growing  and  fructifying  in 
the  intercellular  passages  of  germinating 

Eotatoes.  This  genus  is  supposed  by  Ber- 
eley  to  be  founded  on  a secondary  form  of 
fi-uit  of  some  mould. 

A.  hydnosporus,  Mont.  Berkeley,  Journal 
of  the  Horticidtural  Society,  vol.  i.  p.  3.  pi.  4. 
ligs.  27-29  ; Crypt.  Botany,  p.  247. 

ARUM,  L. — A genus  of  Aracese  (Flow. 
Plants).  Arum  maculatum,  the  common 
Cuckoo-pint,  has  a tuberous  rhizome  in 
which  is  produced  much  starch.  This  starch 
is  extracted  in  the  same  way  as  AiTOW-root 
starch  is  from  the  rhizomes  of  Marantaceae, 
&c.,  and  is  caUed  Portland  Arrow-root  (PI.  36. 
fig.  11).  See  Stakch. 

ASCARIS. — A genus  of  Entozoa,  of  the 
order  Coelelmintha  and  family  Nematoidea. 

Char.  Body  cylindrical,  narrowed  at  each 
end ; head  furnished  with  three  tubercles  or 
valves;  mouth  terminal,  situated  between 
the  three  tubercles ; male  with  one  or  two 
spicula. 

The  species  are  very  numerous,  occurring 
in  ab  the  classes  of  the  Vertebrata  and  doubt- 
fuby  in  Insects.  They  are  most  commonly 
found  in  the  alimentary  canal.  We  shab  only 
notice  the  two  species  met  with  in  man. 

1.  A.  lumbricoides.  The  common  round 
worm.  Inhabits  the  human  smab  intes- 
tine; sometimes  found  also  in  that  of  the 
ass,  wild-boar,  pig  and  ox.  Varies  in  length 
from  3 to  15” ; is  of  a whitish  colom’ ; the 
head  distinct,  with  the  thi-ee  valves  (PI.  16. 
fig.  9)  finely  denticidated  on  their  inner 
border,  and  each  furnished  near  the  summit 
with  a slightly  projecting  papilla.  Female 
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larger  and  more  common  than  the  male. 
Spicula  two. 

2.  A.  vm-imciilaris  (^Oxywis  vetm.).  The 
Inmian  thread- worm.  Found  usually  in  the 
rectum.  White ; head  frequently  appearing 
winged,  or  exhibiting  two  lateral  vesicular 
expansions  (PI.  16.  fig.  8 a),  produced  by  en- 
dosmosis.  Mouth  roimd  when  contracted, 
exhibiting  the  three  lobes  when  expanded. 
(Esophagus  (e)  containing  a triquetrous 
canal,  and  separated  by  a constriction  from 
the  spherical  stomach  (d).  Length,  female 
3 to  4-10  of  an  inch ; male  shoiier,  with 
the  tail  spirally  coiled,  much  more  rarely 
met  with.  Anus  (g)  about  1-8  fram  the  end 
of  the  body ; spiculum  single,  with  an  ap- 
pendage. Uterus  consisting  of  two  lobes 
(h)  (ovaries),  oviduct  (Z:)  opening  externally 
near  the  middle  of  the  body. 

Bibl.  Dujardin,  Hist  d.  Helminthes  ] 
Blanchard,  Ann.  cl.  Sc.  Nat,  Zool.,  3 s^r.  x. ; 
Cloquet,  Atiat  d.  Vers  Lit 

ASCIDIA,  Bast. — A genus  of  Tunicate 
Mollusca,  of  the  family  Ascidiadae. 

Several  British  species.  See  Ascidiad.®. 

ASCIDIAD.E. — A family  of  Trmicate 
Mollusca. 

Distinguished  by  their  being  single, 
usually  fixed  (to  foreign  bodies,  as  sea- 
weeds, shells,  &c.),  and  the  attachment  of 
the  mantle  to  the  test  at  the  orifices  only. 

Irregularly  .shaped,  from  half  to  several 
inches  long,  often  encrusted  with  stones  and 
shells,  &c. ; with  two  orifices,  one  branchial 
and  pharyngeal,  the  other  anal.  Genera : 

1.  Ascidia,  Bast.  Test  leathery;  bran- 
chial orifice  eight-lobed,  anal  six-lohed,  both 
circrrlar ; branchial  sac  not  plaited.  ■ 

2.  3Iolgula,  Forbes.  Globose,  attached  or 
fr-ee ; test  membranous,  usually  covered  with 
foreign  matters ; branchial  orifice  six-lohed, 
anal  fom’-lobed,  both  on  contractile  naked 
tubes. 

3.  Cynthia,  Sav.  Sessile ; test  leathery ; 
branchial  sac  plaited  longitudinally;  both 
orifices  fom’-siued. 

Bibl.  Forbes  and  Hanley,  Brit  Mollusca, 
i.  29 ; Gosse,  Mar.  Zool.  ii.  35. 

ASCLEPIADACE^.— A family  of  Di- 
cotyledonous flowering-plants,  presenting 
some  remarkable  characters  in  the  pollen 
(see  Pollen).  The  sterrrs  of  some  of  these 
plants  contain  very  tenacious  fibres,  which 
have  been  used  tor  ceconomical  pm-poses 
(see  Fcbbes.  vegetable). 

ASCOMYCETES.— Am  order  of  Fungi 
characterized  by  producing  the  spores  in 
tubular  sacs  (asci  or  tlieccc),  frequerrtly  in- 


termixed vith  empty  filiform  sacs  (jpar- 
aphyses)  (fig.  40),  and  hence  bearing  a near 
relation  to  the  Lichens,  which,  indeed,  are 

Fig.  39.  Fig.  40. 


Spathulca  flavida. 


Fig.  39.  Entire  plant  (reduced). 

Fig.  40.  Highly  magnified  section  of  fructification, 
showing  asci  and  paraphyses  arising  from  the  hymenium. 

included  rmder  this  order  by  some  botanists ; 
but  the  existence  of  green  colouring  matter 
in  the  cells,  and  of  gonidia  or  brood-cells,  in 
the  Lichens,  forbids  such  au  association. 
The  Ascomycetes  differ  much  in  external 
form,  and  approach  in  this  particular  several 
tribes  belonging  to  the  otlier  orders ; thus 
the  Tuberacei  are  very  much  like  many  of 
the  Gasteromycetes,  the  Helvellacei  like 
some  Hymenomycetes,  &c.,  differing  chiefly 
in  the  mode  of  the  production  of  the  spores 
(figs.  39-42). 


Fig.  41.  Fig.  42. 


Fig.  41.  Group  of  plants  (reduced). 

Fig.  42.  Highly  magnified  asci  with  spores. 


The  Onygenei  are  little  Fungi  gi-owing  on 
dead  animal  substances,  feathers,  horn,  &c., 
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and  have  a flocciilent  mycelium,  bcai-ing- 
little  colunmar  bodies tenninatiiifr  in  a thick- 
ened head — the  sporange,  which  is  a kind  of 
hood  falling  off  at  matmity.  The  sporifer- 
ous  structiu’e,  loosely  filling  up  the  hood,  is 
composed  of  interlacing  brancned  filaments, 
beai-mg  at  their  free  ends  globular  cells 
(asci  or  thecai)  filled  with  spores. 

The  Perisporacei  ai’e  lilcewise  very  simple, 
consisting  of  pai-asitical  Fimgi  growing  upon 
the  leaves  of  trees  or  herbaceous  plants. 
They  have  a flocculent  mycelium,  often 
radiating  from  a centre,  where  is  found  a 
membranous,  sac-lilre,  globular  sporange, 
containing  sometimes  a definite,  sometimes 
an  indefinite  number  of  clavate  sacs  or  asci, 
alone  or  mingled  with  paraphyses,  and  con- 
taining ovate  spores.  The  sporange  bursts 
either  regulaiiy  or  iiTegularly  at  the  summit. 

The  Sphseriacei  have  the  conceptacles 
more  developed,  either  single,  or  associated 
on  a common  receptacle,  and  consisting  of 
a firm  capsular  structure,  lined  with  asci,  and 
opening  at  the  apex  by  a regular  pore  in  the 
form  of  a papilla  or  beak  when  matui’e. 

The  Phacidiacei  differ  chiefly  in  the  de- 
hiscence hy  slits,  either  single  and  longitu- 
dinal, or  several  and  pai'allel  or  stellate,  or 
cii’cular  so  as  to  detach  a lid  ; most  of  these 
have  the  sporanges  collected  on  a common 
receptacle,  either  of  homy  or  fleshy  consist- 
ence. 

These  two  tribes  are  but  imperfectly 
imderstood,  since  it  is  in  this  portion  of  the 
Ascomycetes  that  Coniomycetous  forms  of 
spore  ai’e  found  upon  the  same  receptacle, 
either  contemporaneously  or  at  dmerent 
stages  of  development.  Attention  is  di- 
rected to  this  subject  under  the  head  of  that 
order;  and  more  wiU  be  foimd  imder  Sph.®- 
hia,Tympanis,Rhytisma,Dothidea,Coh,- 

DICEPS,  &C. 

The  Tuberacei  are  Ascomycetous  repre- 
sentatives of  the  Hj^ogseous  Gasteromy- 
cetes,  being  subteiTaneous,  solid,  globular 
or  lobed  bodies,  of  fleshy  consistence,  the 
Truffle  being  a well-lcnown  example.  The 
organization  of  the  Tuberacei  is  analogous 
in  all  cases,  but  the  sti-uctures  differently 
arranged.  They  all  have  an  inconspicuous 
flocculent  mycelium,  fi’om  which  anses  the 
solid  sporange.  The  sporange  exhibits,  when 
cut  across,  an  outer  tough  coat  (peridium), 
enclosing  a fleshy  structure  excavated  with 
sinuous  cavities  giving  it  a marhled  appear- 
ance. These  sinuous  cavities  are  produced 
by  the  convolutions  of  the  sporo-beai’ing 
layer,  which  is  folded  and  reflected  back- 


wards mid  foiwards,  leaving  interstices 
which  are  lined  with  the  asci  or  spore-sacs 
containing  four  or  eight  spores.  The  de- 
gi-ee  of  complexity  of  the  lacunose  mass 
differs  in  different  genera,  being  in  some 
sirnple,  in  others  very  complicated. 

Tffle  sporanges  of  the  Helvellacei  vary 
much  in  foim,  the  simpler  resembling 
closely  some  of  the  Phacidiacei ; some  kinds 
are  minute  fleshy  cups  lined  with  asci  form- 
ing a supeidicim  layer,  as  in  Bropolis,  or 
they  are  large  fleshy  cups  raised  often  on  a 
stalk  (Peziza),  these  cups  being  closed  at 
first,  but  opening  widely  afterwards.  In 
the  Helvellce,  the  cup  is  converted  into  a 
stalked  mitre-shaped  body  clothed  above 
with  asci.  Others  ai’e  of  columnar  foim, 
thickened  at  the  summit,  which  is  clothed 
with  the  asci,  as  if  a cup-shaped  receptacle 
had  been  turned  down  over  it  (Spathulea, 
fig.  39),  this  thickened  head  becoming  more 
considerable  and  excavated  into  little  pits  in 
Morchella.  These  plants  are  mostly  found 
on  the  ground  or  decaying  vegetable  sub- 
stances, in  damp  places,  and  m’e  frequently 
of  gelatinous  consistence. 

if  a Peziza,  Morchella,  Rhytistna  accri- 
num,  or  similar  Fungus,  in  its  last  stage  of 
development  is  kept  shut  up  in  a bottle  for 
several  hom's,  and  then  gently  taken  out, 
the  contact  of  the  external  air  causes  an  im- 
mediate and  abundant  explosion  of  spores, 
which  may  be  collected  on  slips  of  glass  for 
microscopic  examination.  If  cai’e  is  taken 
in  the  experiment,  it  will  be  foimd  that  a 
considerable  quantity  of  a colomless  liquid 
is  expelled  with  the  spores,  which  liquid 
contams  minute  molecides,  and  evaporates 
very  rapidly,  leaving  more  or  less  apparent 
spots  on  the  glass.  See  Sph^eeia. 

Synopsis  of  the  Families. 

1.  IIelveelacei.  Fruit  fleshy,  of  vari- 
ous foims,  ultimately  expanded,  clavate,  ca- 

itate,  stalked,  mitre-shaped,  cup-shaped  or 
ell-shaped,  the  upper  surface  clothed  by 
elongated  sacs  (asci),  each  containing  eight 
sim^e  or  septate  spores. 

2.  Tubeeacei.  Fruit  (subterraneous) 
globidar,  with  an  adherent  peridium ; solid 
and  fleshy  within,  and  excavated  sinuously 
into  numerous  cavities  clothed  by  asci  con- 
taining fom’  or  eight  spores;  the  internal 
mass  irying  up  or  becomiug  pulverulent  or 
floccose  when  mature. 

3.  Phacidiacei.  Fruit  fleshy,  simple  or 
branched,  more  or  less  cup-shaped  in  the 
sporiferous  region,  which  opens  widely  or 
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by  a slit  when  mature,  and  exposes  a ca- 
vity lined  with  elongated  asci  mixed  with 
paraphyses. 

4.  Sph.tsbiacei.  Fruit  usually  fonning 
a common,  often  horn)',  receptacle,  in  which 
are  excavated  conceptacles,  lined  ivith  asci, 
opening  by  a tenninal  pore. 

5.  Pehispohacei.  Common  receptacle 
floccose,  radiating  from  a centre,  bearing 
conceptacles  free  or  sui-rounded  by  filaments, 
opening  by  a terminal  pore,  with  asci  at- 
tached at  the  base  filled  with  simple  ovate 
spores. 

6.  Onygenei.  Mycelium  floccose,  bear- 
ing capitate^  stallied  sporanges,  which  open 
by  a circular  slit  at  the  base,  causing  the 
upper  part  to  faU  off  lilie  a cap ; exposing 
a sporiferous  stracture  composed  of  inter- 
lacing branched  filaments,  bearing  globidar 
asci  at  the  free  exfremities  of  the  branches. 

Bibl.  See  under  the  heads  of  the  Families. 

ASCOPHORA,  Tode.  See  Mucoe. 

ASCOTRICIIA,  Berk.— A genus  of  Peii- 
sporacei  (Ascomycetous  Fimgi),  containing 
one  species. 

yl.  chartamm,  a kind  of  mildew  gi-ovdng 
on  paper,  forming  a brownish,  angularly  and 
dichotomously  branched  mvcelium,  from 
which  arise  globose,  black,  hau’yperidia  con- 
taining linear  asci,  each  containing  a single 
row  of  chocolate-colom’ed  spores.  Peridia 
from  1-20"  to  1-30"  in  diameter. 

Bibl.  Berkeley,  A7m.  Nat.  Hist.  i.  257. 
pi.  7.  fig.  8. 

ASCUS. — The  term  applied  to  the  cylin- 
drical or  clavate  tubular  sac  forming  the  pa- 
rent cell  of  the  spores  in  the  Ascomycetous 
or  Thecasporous  Fungi.  It  is  fr-equently 
called  a theca  also  (figs.  40  and  42).  See 
Ascomycetes. 

ASELLUS,  Geoffrey  (the  water  wood- 
louse).— A genus  of  Cmstacea,  of  the  family 
Isopoda. 

Cha7-.  Antennae  fom-,  outer  much  longer 
than  the  inner  ones ; legs  shorter  than  the 
body,  the  first  pair  not  chelate ; two  poste- 
rior projecting  oifrircate  abdominal  append- 
ages. 

A.  vulgaris  (PI.  43.  fig.  13).  Length  1-4 
to  1-2"  or  more.  This  animal  is  particu- 
larly interesting  to  the  microscopist,  on  ac- 
count of  its  fonning  the  most  readily  pro- 
curable object  for  examining  the  dorsal 
vessel  and  circulating  liquid  in  motion.  It 
is  found  in  almost  all  stagnant  waters.  The 
emrents  of  the  circulating  liquid,  with 
the  colouiless  corpuscles,  are  readily  seen 
sti'eaming  through  every  part  of  the  body. 


Beneath  the  large  scutifomi  joint  of  the 
body  (the  abdomen),  are  three  flattened 
branchial  false  legs  or  gills  on  each  side, 
covered  by  two  jointed  giU-coversj  these 
are  in  almost  constant  motion  during  life. 

Bibl.  Desmarest,  Consid.  Gdneral.  s.  1. 
Ci'ustaces;  Treviranus,  Vermischte  Schtif- 
ten,  i. ; M.-Edwards,  Crustacds,  iii.  (Suites 
d 

ASPERGILLUS,  Micheli.— A genus  of 
Mucedines  (liyphomycetous  Fungi)  fonning 
common  moulds,  such  as  the  blue  mould  of 
cheese,  A.  glaucus.  The  chains  of  spores 
arise  firom  a more  or  less  globular  head  at 
the  apex  of  the  fertile 
filaments  (fig.  43).  It  is 
generally  stated  that  the 
heads  of  spores  are  origi- 
nally enclosed  in  a peri- 
diuni;  according  to  our 
obsen-ations  this  is  not 
the  case ; the  spores  bud 
out  from  the  capitular 
cell,  which  enlarges  ver}^ 
much  during  the  fonna- 
tion  of  the  head  of  spores, 
and  when  these  have  been 
detached,  the  head  is  left 
bare,  but  covered  with 
short  spiny  processes  (the 
points  of  attachment  of 
the  chains  of  spores),  and  , 

then  looks  something  like  on  a globular  head, 
a young  peridium  of  3/m-  diame- 

cor.  Aspergillus  has  been 
found  to  produce  a secondary  fonn  of  fruit, 
being  that  forming  the  subject  of  the  genus 
EuROTixno:.  British  species : 

* Fej-tile  filaments  simple. 

1.  A.  glaiictiSjlAnk.  Sporidia  globose,  va- 
riable, white  to  glaucous,  close  (A.  candidu.s, 
Link)  or  lax.  Heads  about  1-100"  in  dia- 
meter when  mature.  On  cheese,  lai'd,  bread, 
&c.,  very  common  (fig.  43).  Ithasbeen  found 
also  in  the  hmgs  and  air-cavities  of  birds 
Mucor  glaucus,  L. 

2.  A.  roseus,  Lk.  Sporidia  globose,  very 
small,  rose-red;  fertile  filaments  not  septate. 
On  damp  paper,  lint,  carpet,  &c. 

3.  A.  aureus,  Berk.  Sporidia  large,  ellip- 
tical, thinly  scattered,  golden-yellow;  fertile 
filaments  without  septa.  On  bark. 

4.  A.  auraiitiacus.  Berk.  Sporidia  oval, 
the  lowest  of  the  chain  much  larger,  myce- 
lium nistj'  orange,  the  heads  often  prolife- 
rous, so  as  to  produce  a complicated  mass. 
On  bark.  Ami.  Nat.  Hist.  vi.  p.  436.  pi.  xiii.  22. 


Fig.  43. 


Aspergillus  glaucus. 

A fertile  filament 
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Nematof/onium  aurantiaeum,  Desinaz.  Ann. 
des  Sc.  Nat.  2 s^r.  ii.  p.  09.  pi.  2.  tig.  1. 

* * Fertile  Jiluments  branched. 

5.  A.  maximns,  Lk.  Sporidia  very  large, 
at  length  yellow  brown,  mycelium  a fleecy 
mass  of  the  same  colour;  fertile  filaments 
dichotomous,  clavate  above.  On  decaying 
Fungi. 

G.  A.  mollis,  Berk.  Sporidia  large,  sub- 
globose,  white,  mycelium  white ; fertile  fila- 
ments dichotomous,  standing  in  minute, 
scattered,  white  bundles. 

7.  A.  virens,  Lk.  Sporidia,  like  the  fila- 
ments, greenish;  tufts  of  fertile  filaments 
rather  dense,  entangled,  suberect.  On  de- 
caying fungi  and  other  bodies. 

8.  A.  alternatus,  Berk.  Sporidia  grey- 
black,  subtruncate ; fertile  plants  branched 
alternately  in  a zigzag  manner,  erect  or 
decumbent,  forming  extremely  minute  orbi- 
cular patches  on  damp  paper.  Ann.  Nat. 
Hist.  1.  p.  262.  pi.  8.  f.  11, 

9.  A.  dubius,  Corda,  would  appear  to  dif- 
fer generically  from  the  above.  Mr.  Ber- 
keley states  that  its  capitidar  cells  bear  li- 
near processes,  each  surmounted  by  four  ste- 
rigmata,  on  which  are  attached  the  chains 
of  spores.  On  dimg.  Corda,  leones,  ii. 
t.  11.  fig.  77. 

Bibl.  Berkeley,  in  Hooker's  Br.  Flora, 
vol.  ii.  part  2.  p.  339;  A7m.  Nat.  Hist.  i. 
262,  vi.  436,  2nd  ser.  vii.  100 ; Crypt.  Bot. 

. 298;  Fries,  Systema  Mycologicmn,  iii. 

83 ; Corda,  leones  Fungonirn ; Robin,  Veg. 
Parasites,  p.  515. 

ASPEROCOCCUS,  Laniour. — A genus 


Fig.  44.  Fig.  45. 


Aspcrococcus  Turncri,  Dillw, 

Fii;.  41.  Fronds  reduced  to  1-3. 

Fi(t.  4.5.  Fragment  of  ditto,  magnified  .50  diameters. 

Fig.  46.  A section  at  riglit  angles  to  fig.  45,  showing  the 
sporanges  and  paraplijses,  magnified  50  diamctcis. 

of  Uictyotaceic  (Fucoid  Algre),  of  wliich 


three  species  are  found  on  the  British  coast. 
The  fructification  consists  of  groups  of  spo- 
ranges (commonly  called  spores),  intermixed 
with  paraphyses,  scattered  over  the  whole 
sm’face  of  the  frond.  When  mature  these 
sporanges  discharge  zoospores. 

Bibl.  Harvey,  Br.  Marme  Algce,  2nd  ed. 
p.  42.  pi.  8 C. ; Phyc.  Brit.  t.  xi.,  Ixxii.  and 
cxciv. ; Thuret,  Atm.  des  Sc.  Nat.  3 sdr. 
xiv.  p.  238 ; Derbes  and  Solier,  ibid.  p.  268. 
pi.  33.  fig.  11. 

ASPIDIEriE. — A subtribe  of  Polypodioid 
Feins,  with  indusiate  sori. 

Illustrative  Genera. 

1.  Lastraa.  Indusium  renifoim,  veinlets 
free  at  the  ends. 

2.  Nephrolepis.  Indusium  reniform ; sori 
on  the  tips  of  the  upper  veinlets,  which  are 
shorter  and  arise  from  the  base  of  the  veins ; 
petioles  articulated  with  the  rachis. 

3.  Nqih'odium.  Indusium  renifoim,  vein- 
lets  inoscidating. 

4.  Aspidium.  Indusium  orbicular,  peltate ; 
veins  much  branched,  anastomosing  in  hexa- 
gonal areolae,  vdth  free  veinlets. 

5.  Polystichum.  Indusium  orbicular,  pel- 
tate ; sori  on  the  middle  of  the  veins  below 
the  bifurcations. 

6.  Sagenia.  Indusium  orbicular,  peltate ; 
veinlets  anastomosing  in  hexagonal  meshes, 
without  free  veinlets. 

7.  Fadyenia.  Indusiimi  cordate ; sori 
apical,  biseriate ; veinlets  reticulate. 

8.  Didymochloina.  Indusium  oblong- 
elKptic,  fixed  in  the  middle  by  a longitudinal 
crest. 

9.  Matonia.  Indusium  orbiculate,  pel- 
tate, imibonate,  the  margins  deflexed,  cover- 
ing^about  six  sporanges. 

Bibl.  See  Filicace.®. 

ASPIDISCA,  Ehr. — Agenus  of  Infusoria, 
of  the  family  Aspidiscina. 

Char.  That  of  the  family. 

1.  A.  (Trichoda,  Midi.)  lynceus  (PI.  23. 

fig.  15  a,  mider  view).  Carapace  suborbi- 
cular,  truncated  posteriorly,  uncinate  ante- 
riorly; aquatic,  among  Cotifervts,  &c.;  leno-th 
I-llOO  to  1-560".  ^ ’ o 

2.  A.  denticulata  (PI.  23.  fig.  15  b,  side 
view).  Carapace  suborbicular,  rounded  at 
the  ends,  truncate  and  denticulate  on  tlio 
left  side;  aquatic;  length  1-660".  See 
OXYTIUCHA. 

Bibl  Ehpib.  Duj.  Infusoires; 

Stem,  In  fusionsf lucre  &c. 

ASPIBISCINA,  Ehr.-A  family  of  Infu- 
soria. 
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Cliar.  A carapace  present  in  tire  fornr  of  a 
transpai’ent  flattened  shield,  projecting 
beyond  the  mouth  in  front ; flexible  bristles 
on  the  ventral  sm-face  of  the  body,  with 
delicate  oral  cilia. 

Ehrenberg  describes  an  alimentary  canal, 
the  inferior  orifice  of  which  alone  is  terminal. 
Hence  they  correspond  to  Ewplotes  with 
the  excrementitial  orifice  terminal. 

Dujardin  places  them  among  his  Coccu- 
dincB. 

The  setse,  styles  or  cirrhi  serr'e  for  climb- 
ing, whilst  by  the  cilia  the  animals  are 
enabled  to  svnm. 

This  family  should  not  be  retained,  but 
the  single  genus  of  which  it  is  constituted, 
Aspidisca,  refen-ed  to  the  Euplota. 

ASPJDHJM,  Schott. — A genus  of  Aspi- 


Fig.  47. 


dieie  (Polypodioid  Ferns),  in  its  old  sense 
irrcludiug  many  of  our  native  species, 


Fig.  48. 


Aspidium  trifoliatum. 


Fig.  47.  An  indusium  covering  a sorus. 

Fig.  48.  Side  view  of  the  same,  cut  through  perpendi- 
cularly. 

Magnified  25  diameters. 

but  now  broken  up  into  subdivisions,  raised 
to  the  rank  of  genera. 

ASPLANCHNA,  Gosse. — A genus  of 
Eotator-ia,  of  the  family  Ilydatimea. 

Char.  Foot,  intestine,  and  anus  absent; 
eye-spots  (1  to  3)  and  nrandibles  present ; 
sexes  separate. 

1.  A.  Brif/hhocllii  {Notommata  Syrinx, 
Ehr.  ?).  Female  : jaws  with  a single  tooth  ; 
eye-spot  single ; tremulous  bodies  attached 


to  an  extended  filament;  aquatic;  length 
1-24".  Male : jaws,  pharjTrx  and  stomach 
absent ; body  tnmeate ; length  1-40". 

2.  A.  pnodo7ita  (PI.  34.  fig.  7,  female). 
3 eye-spots ; tremulous  bodies'  attached  to  a 
tortuous  filament ; aquatic ; length — female 
1-48",  male  1-110" ; jaws  of  female  serrated 
(7  6). 

Bibl.  Brightwell,  Ann.  Nat.  Hist.  ser.  2. 
ii.  p.  153.  pi.  6 ; Dalrjmrple,  Trans.  Boyal 
Soc.  1849,  and  Ann.  Nat.  Hist.  ser.  2.  iii. 
p.  518 ; Gosse,  Ann.  N.  H.  ser.  2.  vi.  p.  18, 
viii.  p.  197. 

ASPLENIEH5. — A subtribe  of  Polj’po- 
dioid  Fenrs  .with  indusiate  sori.  The" fol- 
lowing genera  are  indigenous  or  readily  met 
with  cultivated. 

IHustrative  Genera. 

1.  Scolopendritmi.  Veins  pinnate;  sori 
linear,  in  pairs  on  the  adjacent  sides  of  two 
pai'allel  veinlets. 

2.  Antiyramma.  Veins  pinnate,  veinlets 
anastomosing;  sori  lineai’,  in  pahs  facing 
together. 

3.  Camptosorus.  ^’^eins  pinnate,  veinlets 
anastomosing ; sori  elongated,  diverging. 

4.  Dipluzium.  Veins  pinnate,  veinlets 
free ; sori  linear,  in  pahs  back  to  back. 

5.  Oxygoimmi.  Veins  pinnate,  veinlets 
anastomosing  at  the  ends;  sori  linear,  in 
pahs  back  to  back. 

6.  Asple^iium.  Veinlets  hee ; sori  linear, 
single  on  the  back  of  a vein  or  veinlet. 

7.  Ceterach.  Indusium  replaced  by  abun- 
dant scales;  sori  linear  on  the  back  of 
veins. 

8.  Neottopteris.  Veinlets  anastomosing 
at  the  ends ; sori  linear,  single. 

9.  Blcchnum.  Sori  marginal,  more  or  less 
confluent ; indusium  openmg  inwai-ds. 

10.  Athyrium.  Veins  pinnate ; sori 
straight,  curved  or  reniform,  but  attached 
by  a linear  edge. 

11.  Hoodia.  Veins  parallel,  anastomosing 
slightly ; sori  limate  or  linear,  hi  one  or  two 
rows  parallel  vdth  the  midilb;  indusium 
flat. 

12.  Woodwardia.  Veinlets  forming  hex- 
agonal meshes ; sori  limate  or  linear,  parallel 
with  the  midiib  in  one  row ; indusium  con- 
vex, immersed. 

13.  Cystopteris.  Indusimn  suborbiculai’, 
fixed  by  a lateral  inferior  point. 

14.  Onocha.  Fertile  pinnai  contracted 
into  globides ; indusium  lunate,  attached  on 
a short  horizontal  veinlet. 

Bibl.  See  FrLiCACE.7E. 
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ASPLENIUM,  PresL,  Spleen-wort.— K 
well-known  genus  of  Asplenieas  (Polj^o- 
dioid  Ferns),  containing  a number  of  indi- 
genous species. 

ASSILINA,  D’Orb.  A genus  of  Fora- 
miuifera,  of  tbe  order  Helicostegia,  and 
family  Nautiloidae. 

Char.  Shell  free,  equilateral,  orbiculai’  or 
discoidal,  greatly  compressed,  spire  em- 
bracing in  the  yoimg  state  only ; subsequently 
all  the  coils  are  apparent,  and  without  ap- 
pendages at  the  cii’cumference.  Chambers 
small,  short,  very  numerous,  the  last  pro- 
jecting in  the  young  state,  but  not^  in  the 
adult,  all  fm’nished  with  an  orifice  situated 
near  the  return  of  the  spire. 

The  species  are  best  referred  to  Nicmmu- 
Una  and  Nonianina,  None  British. 

Bibl.  D’Orbigny,  For.  Foss.  cl.  Vienne, 
116;  Williamson  and  Cai-penter,  Brit.  For. 
(Bay  Soc.). 

ASTASLi,  Ehr.— A genus  of  Infusoria, 
of  the  family  Astasiaea. 

Char.  Unattached,  no  eye-spot.  Ehren- 
berg  adds,  a longer  or  shorter  tail.  Dujardin 
says,  with  a flageUifoi-m  filament,  which  is 
not  expanded  at  the  base,  but  arises  suddenly 
from  the  anterior  part  of  the  body,  or  from 
a more  or  less  deep  notch  in  it. 

Dujardin  forms  an  unnecessary  genus, 
Peranema,  to  contain  those  species  in  which 
the  filament  arises  from  the  gradually  nar- 
rowed anterior  extremity  of  the  body. 

1.  A.  hcmnatodes,  E.  (PI.  23.  fig.  16). 
Fusifonn,  tail  very  short;  at  fii’st  green, 
then  red ; leng);h  1-380". 

The  fiageUiform  filament  was  absent  in  the 
specimens  represented  in  the  figure.  The 
substance  of  the  body  was  insoliible  in  cau- 
stic potash,  even  when  heated  to  boiling, 
merely  becoming  swollen.  It  exhibited  nu- 
merous vacuoles,  which  in  some  of  the  or- 
ganisms were  filled  with  gi-een  grains  of 
chlorophyll.  The  colom-  arose  from  di- 
stinct gramdes  of  pigment,  scattered  through 
the  colourless  substance ; when  treated  with 
solution  of  iodine  and  then  sulphuric  acid, 
the  Astasice  became  spherical,  and  were  co- 
loured blue,  bluish  gx’een  and  pm'plish  blue, 
the  purple  tint  apparently  indicating  the 
presence  of  cellulose.  It  was,  however, 
afterwards  foimd  that  these  colours  were 
produced  by  the  acid  alone  (see  PI.  26. 
lig.  25). 

This  curious  organism  colom’S  the  water 
of  pond.s,  &c.  blood-red. 

2.  A.  limpida,  U.  (PI.  23.  fig.  17).  Fusi- 
form, colourless ; length  1-550". 


There  are  other  species ; but  they  are  ill- 
defined.  A.  nivalis,  Shuttleworth,  foimd  in 
red  snow,  woidd  appear  to  be  an  active  fonn 
of  Protococcus  nivalis. 

Bmi,.  See  Astasuea;  also  Shuttleworth, 
Biblioth.  de  Geneve,  Feb.  1840. 

ASTASLEA,Ehr. — AfamUy  of  Infusoria. 

Char.  Body  of  spontaneously  variable 
fonn,  mostly  with  one  or  more  fiageUifonn 
filaments.  (Insoluble  in  solution  of  caustic 
potash.) 

This  family  coiTesponds  nearly  to  the  Eu- 
glenia  of  Dujardin,  who  asserts  the  existence 
of  a contractile  integument.  Foim  of  the 
body  variable,  sometimes  becoming  sphe- 
rical, at  others  cylindiical,  fusifonn,  &c., 
and  exhibiting  a head-  or  tail-like  process, 
or  both.  In  two  genera,  Colacium  and  I>i- 
stigma,  the  presence  of  the  filament  is  doubt- 
fid.  The  Astasiaea  are  distinguished  from 
the  Amoebaea  by  the  absence  of  the  UTegulai’ 
processes  sent  out  by  the  latter  from  all 
parts  of  the  body. 

The  forms  included  under  the  family  thus 
characterized  are  stdl  veiy  imperfectly  un- 
derstood ; and  it  is  probable  that  some  of 
them,  separatedgenencally  by  Ehrenberg;,  are 
only  transitional  conditions  of  others.  Infu- 
soria exactly  resembling  Astasia  hcematodes 
and  Euglena  viridis  occm’  without  the  fiagel- 
liform  filaments ; Euglena  also  ocem’s  m a 
resting  foini,  suiTOimded  by  a gelatinous  en- 
velope, like  Chlamidomonas,  and  undergoes 
division  into  4,  8,  16  or  more  neiv  indivi- 
duals in  this  state,  so  as  to  form  irregular’, 
floating  Algoid  patches.  The  gi’een  bodies 
make  thefr  escape  fr’om  the  gelatinous  enve- 
lopes imder  certain  circumstances,  just  in  the 
same  way  as  the  zoospores  escape  from  the 
cells  of  the  Confei’void  Algie.  This  resting 
foi'm  also  exhibits  another  character,  espe- 
cially in  winter ; the  gelatinous  envelope  ac- 
quires a fii’m,  dense,  membranous  coat  over 
its  periphery,  like  the  resting  spores  of  the 
Confei’voids,  and  in  some  cases  this  coat  is 
polygonal  and  marked  with  ridges,  &c.  It 
is  probable  that  the  coloiu’  of  the  species  is 
not  constant,  since  it  seems  to  depend  upon 
similar  substances  to  that  of  thePafrnellaceae, 
which  are  known  positively  to  change  from 
gi'een  to  red,  and  viee  versa,  and  even  to  fade 
into  an  almost  colourless  state  when  kept  in 
the  dai’k.  These  organisms  still  require  much 
carefrd  examination,  not  of  isolated  speci- 
mens, but  by  watching  their  developmental 
history  constantly  for  extended  periods  ami 
through  diflerent  seasons.  More  is  said  on 
this  subject  imder  I’lioxococcus. 
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The  following  Table  gives  the  genera  of 
Ehrenberg  and  Dujardin : — 

Attached  Colaciuitif  Ehr. 

Unattached. 

Notlagelliformfilaments,  2 eye-spots  Distigma,  Ehr. 
One  dagclUform  filament. 

One  eye-spot. 

With  a tail-like  process Euglenuj  Ehr. 

Without  ,,  AmhlgophiSfEhv. 

Mn  / Astasia,  Ehr.  {& 

iNo  eye  spot XPeranema,  Duj.) 

Two  fiagelliform  filaments. 

Both  alike. 

Animus  green,  wili  a red  eye-  chlorogonium,E. 
Colourless,  no  eye-spot Zygoselmis,  Duj . 

“andrenietilf^  ‘-““8}  ffeiero„en.a,Duj. 
Several  filaments Polyselmia,'D\^. 


Bibl.  Ehrenberg,  Infiis. ; Dujardin,  In- 
fus. ; Morren,  Stw  la  Rubefaction  des  Eaux, 
Brux.  1841;  Cohn,  Protococcus  pluvialis, 
Nova  Acta  Ac.  L.  C.  N.  C.  xxii.  p.  397. 
(Abstract  in  Ray  Society’s  Volume  of  Bota- 
nical, (§-c.  Papers  for  1853,  p.  352  et  seq.) 

ASTATHE.  See  Pbimoudial  Utricle. 

ASTERIGERINA,  D’Orb.  A genus  of 
Foraminifera,  of  the  order  Entomostegia, 
and  family  Asterigerinidte. 

Char.  Shell  free,  formed  of  a spire 
coiled  laterally,  apparent  above,  embracing 
beneath;  chambers  imiform  above;  under 
surface  exhibiting  the  continuations  of  the 
upper  chambers  externally,  with  others 
stellately  arranged  in  the  centre,  alternating 
with  them  in  progress  of  gi'owth.  Hence 
there  are  two  kinds  of  chambers — the  ordi- 
nary spiral  upper  ones,  and  the  lower  median 
constituting  a central  star ; orifice  on  the 
side  of  last  chamber. 

A.  planorbis  (PI.  42.  fig.  11).  No  British 
species. 

Blbl.  D’Orbigny,  For.  Foss.  d.  Vienne, 
203. 

ASTERIONELLA,  Hass. — A genus  of 
Diatomacese  (Cohort  Fragilarise). 

Distinguished  by  the  inflation  of  one  or 
both  ends  of  the  frustules,  and  the  adherence 
of  their  adjacent  angles  into  a stellate  fomi. 

Doubtless  the  frustules  are  originally 
parallel,  forming  a straight  filament. 

1.  A.  formosa  (PI.  43.  fig.  14).  Frustules 
4-8 ; in  the  front  view  somewhat  more  en- 
larged at  the  attached  than  the  free  end. 
Aquatic;  length  1-384". 

2.  A.  Ralfsii.  Frustules  linear ; vdves 
attenuated  towards  one  end,  constiicted 
towards  the  other,  which  is  rounded  and 
capitate.  Aquatic ; length  1-555". 

3.  A.  Bleakcleyii.  Frustides  linear,  en- 
larged at  the  base.  Marine ; length  1-454". 


Bibl.  HassaU,  Micr.  Fxarn.  of  London 
Water,  See. ; Smith,  Brit.  Fiat.  ii.  81. 

ASTERODICTYON,  Ehr.  {Ber.  d.  Berl. 
Akad.  1845).  See  Monaclinus. 

ASTERODISCUS,  Ehr. — A genus  of  ex- 
isting radiate  Polythalaniia  or  Foraminifera. 

Char.  Polysomatous ; animalcules  acer- 
vate,  never  articulate ; gemmae  protruding  in 
one  plane,  forming  flat,  discoidal  poljq)aries, 
with  distinct  oscula  which  ai’e  open  after 
death;  marginal  cells  of  the  disk  radiate, 
imequal. 

A.  Forskalii.  Discoidal;  disk  thin,  margin 
dentato-lacerate,  surface  foveolate,  apertures 
.small.  Suez  and  St.  Domingo. 

Mr.  Johnson  has  given  the  same  name  to  a 
genus  of  Diatomaceae,  not  differing,  as  far  as 
we  can  determine,  from  Asteromphalus,  Ehr. 

Bibl.  Ehrenberg,  Abh.  der  Berl.  Akad. 
1839,  pp.  121,130;  A.  S.  Johnson,  Silliman's 
Journ.  1852,  xiii.  p.  33. 

ASTEROLAMPRA,  Ehr. — A genus  of 
fossil  Diatomaceae. 

Char.  Free ; circular ; central  portion 
divided  by  thin  septa,  which  do  not  reach 
the  margin,  but  alternate  with  rays  extend- 
ing to  the  margin,  unsupported  by  septa; 
fossil.  Intermediate  between  Actinocyclus 
and  Actinoptychus. 

A.  marylandica  (PI.  19.  fig.  5).  Marginal 
rays  eight,  septa  eight ; interstices  between 
the  rays  exhibiting  elegant  curved  series  of 
dots ; Siam.  1-180".  Foimd  fossil  in  Mary- 
land. 

Bibl.  Ehr.  Ber.  de  Berl.  Akad.  1844. 

ASTEROMA,  D.C. — A genus  of  Sphae- 
ronemei  (Coniomycetous  Fungi)  growing 
upon  leaves  and  stalks,  forming  very  minute, 
sughtly  prominent  coloiu'ed  or  black  spots, 
more  or  less  confluent,  seated  on  more  or 
less  distinct  radiating  filaments.  Fries 
separates  part  of  the  species  under  the  name 
of  Actinonema.  Species : 

1.  A.  reticulatum,  D.C.  Dothidea  reti- 
culata, Fr.,  Corda.  On  decaying  leaves  of 
Convallaria.  Hooker,  Brit.  Flora,  ii.  part  2. 

p.  288. 

2.  A.  Ulmi,  Klotsch.  On  elm-leaves. 
Hooker,  Brit.  Flora,  ii.  part  2.  p.  289. 

3.  A.  Prunellm,  Purt.  On  green  leaves 
of  Prunella  vulgaris.  Hooker,  Brit.  FI.  ii. 
part  2.  p.  289. 

4.  A.  Padi,  Grev.  On  Pninus  Padus. 
Hooker,  Brit.  FI.  ii.  pt.  2.  p.  289;  Berkeley, 
Ann.  Nat.  Hist.  vi.  3(34.  pi.  11.  fig.  4. 

5.  A.  Rosm,  Lib.  On  rose-leaves.  Libert, 
Trans.  Linn.  Soc.  of  Paris,  1826 ; Berkeley, 
Ann.  Nat.  Hist.  vi.  p.  364.  pi.  11.  fig.  5. 
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6.  A.  lobes,  Berk.  On  j)oplar  leaves. 
Berkeley,  Ann.  Nat.  Hist.  vi.  3G4.  pi.  11. 
lig.  6. 

7.  A.  VeroniceB,  Desm.  Berkeley,  Hag. 
of  Zool.  (§■  Sot.  i.  p.  511. 

Bibl.  Fries,  Summa  Veget.  Scan.  424. 

ASTEROMPHALOS,  Ehr.— A genus  of 
Diatoniacese. 

Resembles  Asterolampra,  except  that  two 
of  the  central  septa  are  pai-allel,  and  one  of  the 
mar'i'inal  rays  ^sent  or  almost  obliterated. 

^^e  have  foimd  one  species  (PI.  43.  hg.  15), 
apparently  A.  Hookeri,  common  in  Peruvian 
guano,  but  it  diffei-s  from  that  figured  by 
Ehrenberg  (PI.  19.  fig.  2)  ; yet  not  more  than 
imperfect  examination  would  accoimt  for. 

The  species  occiu'  in  the  Antarctic  ocean ; 
the  diameter  of  the  valves  lies  between  1-900 
and  1-47".  They  ai-e  distinguished  by  the 
number  and  direction  of  the  cenfral  rays. 

A.  Darwinii.  Central  rays  five,  flexuous. 

A.  Hookerii  (PI.  19.  fig.  2).  Central  rays 
six,  marginal  five,  straight. 

A.  Sossii.  Rays  six,  indexed. 

A.  Buchii.  Rays  six,  straight. 

A.  Beaumontii.  Rays  seven,  indexed. 

A.  Humboldtii.  Ra3's  eight,  straight. 

A.  Cuvierii.  Rays  nine,  straight. 

Bibl.  Ehr.  Ber.  d.  Berl.  Akad.  1844. 

ASTEROPHORA,  Dittm. — A genus  of 
Sepedoniei  (Hyphomycetous  Fimgi),  com- 
posed of  minute  fibrous  plants,  growing 
parasitically  upon  dry  blackened  Agarics, 
deriring  their  name  from  the  angulai’,  some- 
what stellate  spores.  Two  British  species 
are  described : 

1.  A.  agaricoides,  Fr.  Stipe  solid,  1" 
high,  1"'  or  more  thick,  villous,  bearing  a 
head,  at  first  hemispherical,  then  plane,  about 
1-2"  -wade,  at  first  covered  by  a white  fuga- 
cious tomentum,  with  lamellae  imderneath ; 
spores  0-angled.  On  decaying  Agarics  (A. 
adustus,  pipei-atus),  in  autumn,  gregarious. 
A.Lgcoperdioides, Dittm.  Stwm'sBeutsch.Fl. 

2.  A.  Lycoperdioides,  Fr.  Stipe  1"  high  or 
obsolete ; head  hemi.spherical  or  globose, 
without  lamellae  beneath;  spores  5-6-angled. 

I In  similar  situations,  rather  more  common. 

[ Agaricus  Lycoperdioides,  Sow. 
j Bibl.  Hook.  Br.  FI.  ii.  part  2.  322 ; 
Sowerb}',  Fungi,  t.  279;  Stunn,  Deutschl. 
FI.  iii.  t.  26 ; BuUiard,  Hei-b.  t.  166,  516, 
! fig.  1. 

' ASTOMUM,  Hampe. — A genus  of  Bru- 

chiaceae  (Acrocarpous  Mosses),  including 
some  of  the  Phasca  of  Linnaeus,  &c. 

I 1.  A.  mhulatum,  IImp.  = P/j«scMwi  subu- 
i latian,  L.  (fig.  49). 


2.  A.  altern {folium,  IImp.  = P/t.  altcrm- 
folium,  Dickf?,  Crypt,  (fig.  50). 

Fig.  49.  Fig.  50. 


Astomura  subulatum.  Astomum  alternifolium. 

A leaf  showing  the  eellular  Section  of  sporange. 

structure.  Magnified  40  diameters. 

Magnified  40  diameters. 


3.  A.  nitidimi,  Hmp.  = Fh.  axillare,  Dicks. 

Bibl.  hliiller,  Syn.  Muscor. ; Wilson, 
Bryol.  Brit.  p.  24. 

ATAX,  Duges. — A genus  of  Arachnida,  of 
the  order  Acarina,  and  family  Ilydrachnea. 

Char.  Body  ovoid ; a genital  fissure  bor- 
dered by  two  plates,  upon  each  of  which 
are  three  transparent  rounded  tubercles ; 
anterior  coxae  posteriorly  in  contact  in  the 
median  line,  wedging  the  labium  between 
them  anteriorly ; the  two  groups  of  posterior 
coxae  distant ; fourth  coxa  very  broad,  in 
contact  with  the  third  throughout  its  whole 
length ; palpi  with  the  foiu'th  joint  very 
long,  attenuate,  slightly  excavated  towards 
the  end  to  receive  the  fifth  joint  in  a state  of 
extreme  flexion;  fifth  joint  loiining  a pointed 
claw ; mandibles  consisting  of  a thick  body 
cut  off  obliquely  like  the  point  of  a pen  pos- 
teriorly, trimcate  anteriorly,  and  tei-minated 
by  a large,  strong  and  slightly  curved  claw; 
labium  oval,  concave  and  bifid. 

Several  species,  of  various  brilliant  colours. 

A.  histrionica  {Hydrachna  histrionica, 
Herm.)  (PI.  2.  fig.  14).  Body  dark  red,  paler 
in  front  of  the  eyes,  a square  black  spot  in 
front  of  them ; dorsally  marked  with  longi- 
tudinal converging  striaj ; five  black  spots 
on  the  anterior  portion  of  the  ventral  siu’face ; 
palpi  and  legs  blackish  gi'een. 

The  black  spots  are  produced  by  the 
viscera  indistinctly  visible  through  the  skin. 

Bibl.  Walckenaer,  Apthres,  iii.  (Gervais) ; 
Ilei-mann,  Mmn.  ApUrol. ; Duges,  Ann.  d. 
Sc.  Nat.  2 s6r.  i. ; Kodi,  Boutscld.  Crust,  &c. 
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ATHEROMA. — Atheromatous  deposits 
consist  of  globules  of  oil  of  the  most  varied 
sizes,  fi'equentl}'  exceedingly  minute,  mixed 
with  albuminous  matter  in  the  form  of  amor- 
phous masses  or  flakes  and  molecules,  plates 
of  cholesterine  and  granules  of  carbonate  of 
lime. 

Bidl.  Works  on  Medicine  and  Sm’gery ; 
Lebert,  Phys.  Pathol. ; Bennett,  Pdinb. 
Monthly  Journ.  \di. ; Wedl,  Gnindz.  d. 
path.  Hist. ; Rokitanslcy,  Ueber  einig.  d. 
wichtig.  Kranhh.  d.  Artoden. 

ATIIYRIUM,  Roth. — A genus  of  Asple- 
nieae  (Pol^^odioid  Ferns).  To  this  belongs 
the  lady-fern,  A.  Filix-fa>mina,  formerly 
known  as  an  Aspidium  and  a Lastrcea. 

ATRACTOBOLUS,  Tode. — Described  as 
a genus  of  Nidulariacei  (Gasteromycetous 
Fimgi),  but  now  stated  to  be  the  egg  of  a 
Raphignatlms. 

ATRICPHJM,  Palis. — A genus  of  Mosses, 
consisting  of  a subdivision  of  Polythi- 
CHUM. 

Bibl.  Wilson,  Bi-yol.  Brit.  p.  202. 

ATROPIxV  (Atropine).  See  Alkaloids, 
p.  27. 

APROPOS,  Leach. — A genus  of  HjTne- 
nopterous  Insects,  of  the  family  Psocidse 
(Tennitidfe). 

Characterized  by  the  long  setaceous  an- 
tennas, which  have  more  than  ten  joints,  the 
absence  of  wings,  the  eyes  of  moderate  size, 
and  tlie  three-jointed  tarsi. 

A.  ptdsatorius  (book-mite)  is  very  com- 
mon in  dried  collections  of  plants,  old  hooks, 
&c.,  which  form  its  food.  It  is  about  1-20" 
long,  of  a dirty-white  or  yellowish  colour ; 
head  oblong;  joints  of  antennae  elegantly 
striated  transversely ; mandibles  homy  and 
toothed ; abdomen  oblong-ovate,  depressed ; 
posterior  femora  thickened. 

The  allied  genus  Psocus,  has  the  head 
broad,  and  the  posterior  margin  of  the  fore— ^ 
wings  with  three  or  four  cells.  The  species 
are  found  upon  old  palings,  the  bark  of 
trees,  &c. 

Bibl.  Westwood,  Entom.  Text-book,  368 ; 
id.  Introduction  i^r.,  ii.  17  and  46. 

AULACODISCUS.  See  Eupodiscus. 

AULACOGRAPHA,  Leighton. — A ge- 
nus of  Graphideae  (Gjurmocarpous  Lichens), 
founded  on  the  species  Aulacographa  {Ope- 
grapha)  elcgans,  Sm.,  distinguished  by  the 
peculiar  furrows  of  the  proper  margins  sur- 
roundiirg  the  disks  of  the  lirellae.  Grows  on 
the  bark  of  trees. 

Bibl.  Leighton,  Ann.  Nat.  Hist.  2nd 
ser.  xiii.  p.  389.  pi.  7.  1854. 


AUIACOSIRA.  See  Melosira. 

AULISCUS,  Ehr. — A genus  of  fossil 
Diatomaceae. 

Differs  from  Eupodiscus  in  the  processes 
being  more  solid  and  less  fragile,  and  in  the 
markings  of  the  valves  consisting  of  wavy 
festooned  striae  not  resolvable  into  dots. 
But  the  genus  seems  unnecessary. 

Eupodiscus  sculptus  (PI.  12.  fig.  31)  would 
fomi  a species  of  Auliscus. 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. ; 
Bailey,  Notes  on  Micr.  Or  nanisms  (Smithson. 
Contrib.),  1854. 

AULOCOiMNnJM,  SchwaegT. — ^A  genus 
of  Mosses.  See  Mnium:. 

AURICULARINI. — A tribe  of  Hymeno- 
mycetous  Fungi  characterized  by  bearing 
their  basidiospores  on  the  smface  of  papillfe 
situated  on  the  under  or  outer  side  of  a 
tubular  cup-shaped  or  funnel-shaped  spo- 
range.  See  Hymenomycetes  and  Basi- 

DIOSPOBES. 

AVANTURINE. — A mineral  composed 
of  silex,  with  numerous  minute  scales  of 
mica  interspersed  through  its  substance,  or 
traversed  in  aU  directions  by  minute  fissures 
or  cracks ; giving  it  an  elegant  sparkling  or 
iridescent  appearance. 

Ai-tificial  Aranturine  consists  of  glass, 
with  numerous  minute  crystals  of  metallic 
copper  distributed  through  it.  These  crystals 
are  mostly  in  the  fonn  of  triangidar  or  hex- 
agonal plates,  the  angles  sometimes  curiously 
prolonged  or  beaked. 

It  forms  a beautiful  microscopic  object. 

It  was  originally  manufactured  at  V enice, 
and  the  process  kept  secret.  But  MM.  Fremy 
and  CRmandot  havro  shown  that  it  may  be 
prepared  by  heating  glass  with  protoxide  of 
copper  and  iron-scale  (protoxide  of  iron) ; 
the  latter  reduces  the  protoxide  of  copper  by 
combining  with  the  oxygen  so  as  to  fomi 
the  peroxide. 

Bibl.  Wohler,  Chem.  Gaz.  i. ; Fremy  and 
Cl^mandot,  1.  c.  iv. 

AATENELLA,  Dalyell. — A genus  of  In- 
fundibidate  Polyzoa,  of  the  suborder  Cyclo- 
stomata, and  family  VesiculariadiB. 

Distinguished  by  the  thread-like,  nearly 
simple  base ; the  large,  scattered,  solitary, 
slightly  contracted  and  ciuwed  cells;  and  the 
20  to  24  tentacles  and  small  gizzard. 

The  single  species,  A.  Dalyellii  (fusca), 
brown,  occurs  matted  with  foreign  matters ; 
cells  about  1-16"  long. 

Bibl.  Dalyell,  Remark.  Anim.  of  Scot- 
land, ii.  65 ; Gosse,  Mar.  Zool.  ii.  2l. 

AVICULARIA. — A term  applied  to  the 
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birds’ -head  processes  of  tho  Bolyzoa.  See 

POLYZOA. 

AZOLLA,  Kaulf. — A genus  of  Maxsile- 
acese  or  Rliizocaiyere,  consisting  of  a few 
species  of  small  floating  plants,  occurring 
in  Australia  and  throughout  America.  The 
mode  of  reproduction  is  evidently  analogous 
to  that  of  Salvinia,  but  its  development  has 
not  yet  been  fully  examined. 

Bibl.  R.  Brown,  FUnclm's’s  Voyage,  ii. 
App.  p.  611 ; Meyen,  Fom  Acta  Ac.  C.  L. 
N.  C.  XA"iii.  p.  507 ; Griftith,  Calcutta  Journ. 
ofN.  Hist.  V.  p.  227 ; Mettenius,  Linncea,  xx. 
p.  259, 1847,  transl.  in  Ann.  des  Sc.  Nat.  3 ser. 
xi.  p.  111. 

B. 

BACILLARIA,  Gmelin. — A genus  of 
Diatomacese. 

Char.  Fi-ustules  bacUlifonn,  at  first  united 
transversely  into  a straight  tabular  series, 
subsequently  forming  oblique  series ; valves 
■with  a longitudinal  row  of  puncta,  and  an 
excentric  keel ; mai’ine. 

B.  paradoxa  (PI.  12.  fig.  14,  and  PI.  43. 
fig.  17).  Front  view  of  frustules  linear, 
rectan^ar,  valves  linear-lanceolate;  length 
1-220".  (a,  front  view  of  oblique  series  of 

fraistules ; h,  valve.) 

Bibl.  Kiitz.  Sp.  Alg.  and  Bacill. ; Ehrenb. 
Infus. ; Smith,  Bnt.  Diat.  ii.  8. 

‘BACTERIASTRUM,  Shadb.— A term 
applied  to  some  siliceous  organisms  of  doubt- 
ful nature,  found  amongst  Diatomacese  from 
Port  Natal.  They  consist  of  a central  iire- 
gular  annulai’  portion,  or  discoidal  cell,  sm’- 
roimded  by  8-12  long  filamentous  rays. 
Probably  Polycystina. 

B.  curvcdum  (PI.  43.  fig.  18).  Rays  en- 
tire, arched ; B.  furcatum,  rays  sfraight, 
forked ; B.  nodulosum,  rays  simple,  straight, 
covered  -with  nodules. 

Bibl.  Shadbolt,  Micro.  Journ.  ii.  14. 

BACTERIUM.  — A supposed  genus  of 
Oscillatoriete  (Confervoid  Algas),  consisting 
of  extremely  minute  inflexible  filaments, 
more  or  less  distinctly  jointed,  fr'om  imper- 
fect transverse  di'vision,  exhibiting  a vacil- 
lating (not  undulatory)  movement.  Ehren- 
berg  and  Dujardin  place  them  among  the 
infusorial  animalcules  ( Vibrionia,  Ehr.  and 
Diij.),  while  Cohn  regards  B.  tcrnio  as  an 
active  swarming  brood  produced  by  a Pal- 
mellaceous  Alga  (Zooglccd).  The  natm’e  of 
these  objects  is  very  obscure. 

1.  B.  tcrnio,  Duj.,  Vibrio  lincola,  Ehr.  in 
part.  Colourless,  twice  to  five  times  as  long 
as  broad,  slightly  swollen  in  the  middle,  com- 


posed of  one  or  two  joints;  length  1-9000"  to 
1-12,000";  breadth '1-12,000"  to  1-50,000". 
Placed  by  Ehrenberg  ■with  his  Vibrio  lincola, 
Ehr.  (PL  3.  fig.  17  a). 

One  of  the  earliest  organisms  appearing 
in  decaying  and  putrifying  animal  and  vege- 
table solutions. 

2.  B.  catemda,  Duj.  Filiform,  colourless, 
frequently  three  to  five  j oints ; total  length, 
1-1250";  joints,  1-7000"  to  1-6000"  long, 
1-60,000"  broad  (PI.  3.  fig.  17  b). 

Probably  only  a degree  of  development 
of  Vibrio  bacillus. 

3.  B.  punctum,  Ehr.  Ovoid-elongate, 
colourless,  movement  slow,  vacillating,  often 
in  twos;  length  1-5000";  breadth  1-18,000" 
(PI.  3.  fig.  17  c). 

4.  B.  triloculare,  Ehr.  Oval,  two  to  five 
times  longer  than  broad,  ■with  from  three 
to  six  joints;  length  1-2000"  to  1-5000"; 
breadth  1-12,000"  to  1-10,000". 

Bibl.  Ehrenberg,  Infus. ; Dujardin,  In- 
fus. ; Cohn,  Nova  Act.  &c.,  xxiv.  101, 1864 ; 
QuaHerly  Journ.  of  Mic.  Science,  iii.  p.  206. 

BACTRIDIUM,  Kunze. — A genus  of 
Melanconiei  (Coniomycetous  Fungi) ; micro- 
scopic plants  of  tufted  habit,  gro^wing  upon 
decaying  wood,  old  bark,  &c. ; 
white  at  fii'st,  but  coloui’ed 
subsequently  by  the  effrision 
of  the  grumous  contents  of 
the  spores.  One  species  is 
recorded  as  British : 

B.  atrocirens,  Berk.  Spo- 
ridia  1-  to  2-septate,  dark 
gi-een.  Winter. 

B.  candidum,  Kunz.  (fig.  51),  Magnified  200 
is  a German  species.  diameters. 

Bibl.  Berkeley,  Brit.  Flora,  ii.  pt.  2. 
p.  350 ; Crypt.  Bot.  p.  330 ; Kimze,  Mycol. 
Heft  i.  pi.  1.  fig.  2.  pi.  2.  figs.  20  and  21 ; 
Nees,  Nova  Acta,  ix.  pi.  1.  fig.  3.  pi.  2.  fig.  21. 

BADHAMTA,  Berii. — A genus  of  Myxo- 
gastres  (Gasteromycetous  Fungi),  consisting 
of  little  yellow  sacs  growing  in  patches  on 
decayed  oak-branches,  &c. ; allied  to  Physa- 
rum,  but  remarkable  for  the  spores,  at  first 
enclosed  in  a common  sac,  adhering  in  clus- 
ters. Filaments  of  the  capillitium  broad. 

Bibl.  Berk.  Linn.  Trans,  xxi.  162.  pi.  19 ; 
Crypt.  Botany,  p.  338. 

ByEOMYCES,  Pers. — A genua  of  Leci- 
dinem  (Gymnocarpous  Lichens),  growing 
on  the  groimd  or  old  walls,  &c.  ° 

B.  roseus,  Pers.  Engl.  Botany,  t.  374; 
Schmrer,  Enum.  Critic,  pi.  6.  fig.  6. 

Bibl.  Hooker,  Brit.  Flora,  ii.  pt.  1.  p.  141; 
Schrerer,  Enum.  Crit.  Licit.  Eur.  p.  182. 
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BALSAM  (Canada).  The  liquid  resin  of 
the  Piniis  Bakamca.  This  is  the  ordinarily 
used  and  best  mediiun  for  the  preservation 
of  dry  transparent  objects.  The  more  colovm- 
less  it  is,  the  better.  It  should  be  kept  in 
a wide-mouthed  bottle,  covered  by  a large 
cap,  fitted  by  grinding.  A piece  of  ii-on- 
wdre  should  be  kept  in  the  bottle,  so  that 
the  desired  quantity  can  be  at  once  removed. 
It  becomes  thicker  by  keeping,  but  may  be 
rendered  thinner  by  mixture  with  oil  of  tui’- 
pentine  and  digestion  at  a gentle  heat.  If 
too  thin,  it  should  be  exposed  to  a gentle 
heat  in  a bottle  covered  with  paper,  to  ex- 
clude dust. 

See  Preservation. 

BANANA.  See  Musa. 

B.:\NGIA,  Ljmgb. — A genus  of  Porph)'- 
reae  (Plorideous  Algae),  placed  among  the 
Ulveae  by  most  authors,  but  stated  by  M. 
Thm-et  to  be  Plorideous.  They  are  marine, 
and  fonn  piu-plish,  brovmish-gi'een,  or  red 
tufts  of  filaments,  upon  rocks  and  stones  or 
on  the  fronds  of  other  Algae,  from  1 to  4 
inches  long,  or  in  B.  ciliaris,  only  “ half  a 
line  long.”  Mr.  Haiwey  admits  five  species, 
three  of  them,  however,  as  doubtful : 

1.  B.  fusco-piirinirea,  Dillw.  Brownish 
green  or  "pui-ple  glossjq  several  inches  long ; 
near  highwater  mark.  Phycol.  Brit.  t.  96 ; 
Brit.  AU/ce,  t.  26  C ; English  Botany,  t.  2055 
and  2085. 

2.  B.  ciliaris,  Cann.  Fonning  a minute 
pink  fringe  on  Zostei'a  marina. 

3.  B?.  ceramicola,  Lyngbye.  Purplish 
rose.  On  small  Algae  ; about  1"  long. 

4.  B ?.  carnea,  Dillw.  Pale  red  tufts  on 
Confervae. 

6.  B ?.  elegans,  Chauv.  Minute  tufts  I'" 
or  2"'  long,  rose-red,  parasitical  on  small 
Algae,  rare.  Harv.  Phyc.  Brit.  t.  246. 

See  ScHizoGONiuM. 

Bibl.  Harvey,  British  Marine  Alger,  2nd 
ed.  1849. 

BARBULA,  Iledw. — A genus  of  Pottia- 
ceous  Mosses,  s)mon}'mous  with  Tortida,  and 
including  some  of  our  commonest  mosses, 
growing  on  walls,  &c. 

Bibl.  Wilson,  Bryol.  Brit.  g.  134. 

BARK. — The  outer  coat  ot  the  trunks 
and  branches  of  Dicotyledonous  shrubs  and 
ti-ees,  succeeding  to  the  epidermis  as  the 
voung  shoots  become  solid  and  woody.  Bark 
is  a complicated  sti'ucture,  composed  of  ele- 
mentary tissues  of  various  characters;  and 
the  great  diflerences  of  appearance  which  it 
presents  upon  trees  which  have  attained  a 
certain  age,  result  fi’om  the  growth  and  mul- 


tiplication of  the  elementary  organs  being 
siibject  to  very  different  laws  in  diflerent 
plants.  Bark  is  the  collective  teim  applied 
to  the  entire  cortical  mass  outside  the 
cambium  region  of  the  stem  (see  Cambium). 
It  contains  three  distinct  regions  or  forms 
of  structure ; and  in  young  branches,  the 
epideiTuis  still  remaining  on  the  outside 
constitutes  a fourth. 

If  we  examine  a young  shoot  of  the  Maple 
(Aco'canpestre)  while  still  green,  bymakmg 
transverse  and  perpendicular  radial  sections, 
we  find  the  siu'face  to  be  covered  by  an  epi- 
dermis composed  of  small  cells,  closely  con- 
joined at  their  sides.  Under  this  occur  six 
or  eight  sti-ata  of  thin-walled,  colomless 
cell.s,  which  stand  vertically  over  one  an- 
other, and  when  mature  are  elongated  in  the 
radial  direction  of  the  branch.  These  form 
the  cork-suhstance,  suhermis  layo',  ovphloetim. 
Beneath  or  within  these,  we  find  a laj’er 
composedofparenchjunatous  cells,  filled  with 
chlorophyll  gi'anules,  fcnning  the  cellular 
envelope  or  parenchymatous  layer ; this  is 
continuous  within  with  the  external  paid 
of  the  medullary  rays.  Interposed  between 
the  cellular  envelope  and  the  cambium  region 
occur  the  liber-bimdles  (see  Liber),  forming 
the  Jibroiis  layer  of  the  bark.  In  the  bark 
of  the  Maple  the  corlcj'  substance  grows  very 
fast  at  first,  and  soon  splits  the  epideimis 
above  it,  but  after  a certain  number  of  years 
its  growth  slackens,  so  that  itseldom  acquires 
very  great  thickness,  especially  as  it  is  very 
soft  and  readily  rubbed  off;  the  cellidar 
layer  does  not  grow  fast,  merely  keeping 
pace  with  the  enlargement  of  the  stem 
which  it  surrounds.  The  layers  of  liber 
increase  year  by  year  so  as  to  fonn  a very 
distinct  fibrous  laver. 

In  the  Cork  Oak  {Quercus  Saber),  the 
bark  of  which,  when  young,  does  not  differ 
much  from  that  of  the  Maple,  the  cellular 
layer  grows  most  in  the  earlier  jnai’s,  and 
the  epidennis  isnot  destroyed  until  the  third, 
fom-th  or  fifth ; then  the  cork-substance 
begins  to  increase  in  an  important  degree, 
by  the  multiplication  of  its  cells  at  the  inner 
side,  bordering  on  theceUidarenvelope.  New 
layers  of  cork-ceUs  are  produced  successively, 
expanding  much  in  the  radial  direction. 
They  are  thin-waUed  and  destitute  of  con- 
tents, of  squari.sh  form  (pi.  38.  figs.  16  & 17) 
and  soon  become  dry.  The  outer  layers 
being  unable  to  expand  sufficient^  to  allow 
the  enlargement  of  the  stem,  tear  iiregulaily 
and  give  the  surface  of  the  stem  a rough  and 
cracked  aspect.  On  old  stems  we  ^serve 
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tliat  the  formation  of  these  layers  has  not 
been  continuous,  but  in  successive  groups  or 
sets,  which  causes  the  appeai'ance  of  a darker 
and  more  solid  structure,  composed  of  tabidar 
cells,  at  the  points  where  successive  sets  of 
layers  adjoin,  just  as  is  the  case  at  the  lines 
of  union  of  the  annual  rings  of  wood  in 
Dicot3’ledonous  stems.  But  these  lines  are 
here  very  irregidar.  The  cellular  envelope 
takes  no  shai’e  in  the  formation  of  the  cork 
of  this  tree. 

In  the  Birch  {Betula  alba),  there  is  a very 
decided  distinction  between  the  layers  of  the 
cork-substance,  namely,  between  the  large 
thin-walled  colourless  cells,  and  the  denser 
tabidar  cells  foiming  the  dark  streaks  in  the 
' cork.  The  epidermis  is  succeeded  here  by  a 
periderm  composed  of  tabidar  cells  wuth 
1 brown  contents,  coiTesponding  to  the  darker 
5 pai’ts  of  common  cork ; in  stems  of  20  years’ 

I growth,  the  bai’k  presents  as  many  as  fifty 
! lamellae  of  this  substance,  which  lamellae  are 
separated  from  each  other  by  layers  of  the 
! lax  white  cork-cells.  The  readiness  with 
' which  the  latter  structiu’e  gives  way  causes 
1 the  lamellae  to  peel  off  in  thin  scales ; and 
I these  biing  awaj^a  poi-tion  of  the  white  inter- 
! mediate  stnictiu'e  on  both  faces,  and  thus 
I acquire  their  pecidiar  silvery  aspect. 

In  the  Beech  (Fagus  sylvatica),  where  the 
bark  is  smooth,  even  on  old  ti’ees,  the  growth 
, takes  place  chiefly  in  the  liber-layers,  and 
|-  the  ceUulai’  envelope  and  cork-substance 
: merely  expand  to  make  room  for  the  enlarge- 
! ment  of  the  stem ; the  cork-substance  is  here 
1 2,  periderm,  i.  e.  composed  of  the  flat  tabidar 

I cells,  not  loose  cork  tissue.  The  Holly,  Ivy 
1 and  other  smooth-barked  trees  are  analogous 
i!  to  this. 

\ The  scaling  off  of  the  bark  of  the  Plane 
i (Platamcs  occidentalis)  arises  from  the  for- 
mation of  layers  of  tabidar  peridermal  cells 
between  the  layers  of  liber ; the  bark  outside 
the  layers  dries  and  falls  away  by  the  tearing 
of  this  perideimal  layer.  Here,  therefore, 

I the  periderm  is  produced  from  the  cellidar 
I envelope. 

In  the  Lime  (Tilia),  the  Oak  (Q.  Rohiir) 

1 and  other  trees,  a similar  production  of  peri- 
. dermal  layers  within  the  liber  takes  place, 
i but  the  layers  remain  in  situ  for  a long  time, 
and  fall  away  irregidarly,  often  persisting  for 
a considerable  number  of  yeai’s  as  nigged, 

I many-layered  scales. 

In  many  of  the  Coniferm  (such  as  the 
Scotch  Fir  and  Larch),  the  perideimal  stmc- 
1 ture  is  in  like  manner  developed  from  tlie 
cellular  envelope  j here,  however,  the  cells 


are  not  tabular,  but  parenchymatous,  and 
multiply  and  enlai’ge  so  as  to  fonn  a thick 
layer  of  cork-like  tissue,  which  loses  all 
relation  with  the  medullary  rays.  The  tur- 
pentine canals  and  liber-tibres  engaged  in 
this  corky  peiideim,  become  disturbed  and 
dimlaced  by  its  iiTegular  groivth. 

In  some  plants,  such  as  the  Vine,  the 
Honeysuckle,  &c.,  the  bark  is  always  stringy, 
which  arises  from  the  formation  of  each  an- 
nual layer  of  liber  being  followed  imme- 
diately by  the  diying-up,  and  soon  by  the 
destruction,  of  the  layers  of  the  preceding 
year,  so  that  no  proper  periderm  of  suberous 
or  ceUiilar  layers  exists  here  after  the  first 
year.  The  same  takes  place  in  the  third  or 
foiu’th  year  in  the  Clematis. 

The  inner  layers  of  the  bark  ai’e  especially 
distinguished  by  the  presence  of  laticiferous 
canals  in  those  plants  in  which  that  tissue 
exists ; these  ai’e  said  by  Schacht  to  be  in 
many  cases  a modification  of  the  liber  tissue. 
Fiudher  particulars  are  given  on  this  head 
under  Libeb,  where  also  the  intimate  struc- 
ture of  the  liber  will  be  explained.  See  also 
Lenticels  and  Cork. 

Bibl.  Text-books  on  Structural  Botany, 
Mohl,  Entwick.  des  Korkes,  &c.,  Vermischt. 
Schrifi.  1845,  p.  212 ; Hanstein,  Ueber  den 
Bau,  (f-c.,  der  Baumrinde,  Berlin,  1853 ; 
Schacht,  die  PJlanzenzelle,  p.  237  et  seq. 

BARLEY. — One  of  the  important  cereal 
gi’ains,  furnished  by  iikellordeum  sativum  and 
its  varieties  (Monocot.  Plants,  N.  0.  Granii- 
naceae).  The  starch  of  the  albumen  of  the 
seeds  has  a form  somewhat  resembling  that 
of  wheat,  but  it  may  be  distinguished  un- 
der the  microscope  (PI.  36.  fig.  9).  (See 
Starch.)  Pearl-barley  is  obtained  by  a 
peculiar  mode  of  giinding,  by  which  the 
outer  coat  or  shell  of  the  grain  is  removed. 

BARTRAMIA,  Hedw. — A genus  of  Bar- 
tramiaceous  Mosses,  containing  several  com- 
mon species. 

Bibl.  Wilson,  Bryol.  Brit.  p.  277. 

BARTRA1MIACEH5. — Atiibe  of  Bartra- 
mioideae  (opercidate  Apocarpous  Mosses) 
containing  several  genera.  British  genera: 

I.  Conostomum.  Oalyptra  dimidiate.  Peri- 
stome simple  ; teeth  sixteen,  lanceolate, 
equidistant ; erect  when  wet  or  dry,  densely 
and  nodosely  tubercidated,  with  a median 
line,  connate  in  pairs  at  their  apices,  and 
coherent  into  an  oblique  closed  cone. 

II.  Bartramia.  Calyptra  dimidiate.  Peri- 
stome either  absent,  simple  or  double.  Ex- 
ternal, of  sixteen  lanceolate,  .smooth,  tuber- 

G 


BARTKAISIIDULA. 


BASIBIOSPORES. 


[ 82  ] 


culateteetlij'witli  a median  line  or  sometimes 
separating  in  the 
middle,  erect  token  I’ig.  62. 

wetted,  incurved 
token  dry,  red.  In- 
ternal : a mem- 

brane with  sixteen 
folds,  produced  in- 
to sixteen  lanceo- 
late, keeled,  broad 
teeth,  ultimately 
split  into  two  di- 
vergent articu- 
lated lobes,  with 
one  to  three  cilia 
interposed  or  none  Bartramia  marchica. 

(fi^.  62)  • Magnified  fragment  of  peristome. 

m.  Catascopium,  Calyptra  hood-shaped, 
smallish.  Peristome  simple ; teeth  sixteen, 
lanceolate,  very  short,  tiamcate-lanceolate, 
ditfeiing  in  fonn,  unequal,  ti’ansversely  arti- 
culated, with  a median  line,  whitish,  rugu- 
lose,  rigid  and  suberect.  Capsule  inclined 
on  the  coUmn,  globose,  sm^,  discelioid, 
shining  - brown  and  ultimately  growing 
black,  thick-skinned,  almost  horny,  without 
an  annulus,  smooth. 

BARTRAMIDULA,  Br.  and  Sch.  {Bar- 
tramia, Muller). — A genus  of  Mosses  sepa- 
rated from  Bartramia  by  some  authors  on 
account  of  the  smooth  capsule  and  absence 
of  a peristome. 

Bibl.  Wilson,  Bryol.  Brit.  p.  276. 

BARTRAJNIIOIBE^.— Afamily  of  oper- 
culated  Acrocarpous  Mosses,  of  csespitose 
habit  and  varjdng  size.  Leaves  very  varied 
in  foim,  erect  or  reflexed,  with  terete  nerves; 
cells  parenchj-matous,  and,  except  in  certain 
species,  Ammished  with  solitaiw  papillse  on 
the  transverse  walls  on  both  mces,  mostly 
square  or  more  or  less  hexagonal;  lax  or 
loosish,  and  densely  filled  with  chlorophyll, 
or  with  a persistent  primordial  utricle,  rarely 
thickened.  Capsule  with  a long  neck,  funa- 
rioid,  pear-shaped  or  spherical,  regular  or 
asjTnmetrical,  straight  or  variously  inclined, 
smooth  or  gi’ooved,  with  an  operculum 
mostly  hemispherical  or  conical,  rai-ely 
beaked.  This  family  is  divided  into  two 
tribes : 

1.  Meesiaceje.  Areolation  of  the  leaf 
lax,  smooth,  often  destitute  of  primordial 
utricle  {Meesia),  or  lax  and  densely  papil- 
lose {Paludella).  Capsule  erect,  elongated, 
with  a more  or  less  elongated  neck,  hence 
more  or  less  pear-skaped,  smooth,  the  neck 
hearing  stomata. 

2.  Bartbamiace.®.  Areolation  either 


lax  and  smooth,  lax  and  papillose,  dense  and 
smooth,  or  dense  and  papillose.  Capsule 
erect  or  inclined,  horizontal  or  pendulous, 
regular  or  asymmetrical,  smooth  or  gi’ooved, 
hut  more  or  less  spherical,  devoid  of  stomata. 

BARYTA. — A Imowledge  of  the  crystal- 
line forms  of  the  salts  of  baryta  is  sometimes 
usefid  in  determining  the  presence  of  this 
substance. 

Butyrate  of  baryta  (PI.  6.  fig.  4).  A\Tien 
rapidly  separating  from  an  aqueous  solution, 
it  forms  a pearly  film  upon  the  surface;  this 
consists  of  dense  aggregations  of  very  trans- 
parent crystalline  laminae,  not  perfectly  se- 

{larable  from  each  other.  "When  more  slowly 
br-med,  stellate  groups  of  crystals  are  pro- 
duced (PI.  6.  fig.  4 a).  The  individrral  cry- 
stals ar’e  rarely  perfect ; and  some  are  so 
thin  and  transparent  that  their  orrtlines  are 
scarcely  distinguishable. 

Hydrojluosilicate  of  baryta  (PI.  6.  fig.  5). 
Its  production  is  a test  for  the  presence  of 
baryta.  The  crystals  are  scarcely  affected 
by  either  nitric  or  muriatic  acid. 

Sulphate  of  baryta  (PI.  6.  fig.  6).  Wlren 
rapidly  formed,  consists  of  crystalline  gra- 
niues  (a).  M^en  more  slowly  precipitated 
from  dilute  solutions,  it  consists  of  very 
minute  stellate  foliaceous  crystals,  somewhat 
resembling  those  of  the  ammonio-phosphate 
of  magnesra  (^.  See  Stbontia  and  Lime. 
Bibl.  See  Chemistry. 

BASEMENT  MEMBRANE,  of  Ani- 
mals.— Is  a very  thin,  transparent,  elastic 
and  structrrreless  membrane,  lying  between 
the  cutis  and  epidermis  of  the  skin,  and  be- 
tween the  epithelirmr  and  submucous  tissue 
of  the  mucous  membranes  and  their  pro- 
longations. It  is  of  considerable  fimmess, 
and  serves  to  support  the  layer  or  layers  of 
epidermal  or  eprthelial  cells.  It  is  not 
always  easily  separable  and  demonstrable, 
but  is  perhaps  most  readily  so  in  the  urinary 
tubrdes  of  the  kidneys. 

In  chemical  composition,  this  membrane 
mostly  resembles  elastic  and  not  areolar 
tissue. 

BASIDIA.  See  Basidiospores. 
BASIBIOSPORES. — The  name  applied 
to  the  acrogenous  spores  produced  in  groups 
of  fours  on  the  hjnnenium  of  many  ^mgi, 
the  term  basidium  being  applied  to  the  foiu’- 
branched  cell  upon  which  they  are  attached. 
Basidiospores  ai’e  produced  both  by  the  Hy- 
menomycetous  ana  Gasteromycetous  Fungi. 
In  the  fonner  they  are  found  upon  the  ex- 
ternal fmit-bearing  surfaces,  such  as  the 
gills  or  vertical  plates  of  Agarics,  on  the 
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walls  of  the  tubes  of  Pohjponis,  &c.  In  the 
Fig.  53. 


Development  of  the  bosidiosporcs  of 
Hymenangium  griseuni. 


Gasteromycetes  they  are  produced  upon  the 
convoluted  hymenium  which  occupies  the 

Fig.  54.  Fig.  55. 


Basidia  and  basidiosporcs  Basidia  and  basidlospores 
of  Melanogastervariegatus.  of  Octavianaasterosperma. 

Magnified  400  diameters. 

interior  of  the  Fungus  in  the  earlier  stages 
of  growth ; and  when  the  spores  are  mature, 
the  hymenium  and  the  basidia  becoming 
di.ssolved,  the  spores  fall  loose  in  the  cavity. 

‘ The  baaidiospores  sprout  out  gradually 
from  the  basidia,  becoming  soon  shut  off  by 
I a cross  septum,  and  in  some  cases  they 
; finally  acquire  a dense  and  dark-colom'ed 
outer  coat. 

Bibl.  Berkeley,  Ann.  Nat.  Hist.  i.  81. 
pi.  4 and  5.  iv.  155.  pi.  6 ; Ldveilld,  Ann, 

! des  Sc.  Nat.  2 s6r.  viii.  321.  pi.  8-11. 

: BAST  or  BASS.  See  Libeb. 

; BATRACHOSPERME^.— Afamilyof 

! Confervoid  (?)  Algae.  Brownish-green  or 
1 purplish  fresWater  ^ants  ; filamentous, 

« coated  with  gelatine.  The  fronds  composed 
^ of  aggregated  longitudinal  filaments,  bear- 
ing at  intervals  whorls  of  short,  horizontal, 

’ cylindrical  or  beaded,  j ointed  ramuli.  Fruc- 
tification : ovate  spores  attached  to  the 
lateral  ramuli,  which  consist  of  minute 
dichotomous  filaments.  British  genera : 

1.  Batrachospermum.  Lateral  whorled 
ramuli  beaded ; spores  collected  in  gloWar 
knobs  in  the  whorls. 

2.  Thorea.  Stems  continuous,  whorled, 

■;  articulated,  sometimes  branched,  ramuli 

cylindrical,  the  spores  at  their  bases. 
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Bibl.  See  these  genera. 

BATRACHOSPERMUM,  Roth.— A ge- 
nus of  Batrachospermeae  (Confervoid Algte), 
considered  by  Thm’et  and  A.  Braun  as  pro- 
bably referable  to  Florideae,  consisting  of 
delicate,  branched,  filamentous  plants  of 
gi’een,  yellow,  red,  or  pui-ple  colour,  growing 
in  clear  slowly-running  fresh  water.  The 
branched  axes  of  the  plants  of  Batracho- 
spermum (fig.  56)  consist  of  rows  of  large 
cylindrical  cells  applied  end  to  end,  and 
increase  in  length  by  the  successive  trans- 


Fig.  56.  Fig.  67. 


Fip.  56.  Batrachospermum  moniliforme.  Natural  size. 
Fig.  67.  A portion  of  an  axis  with  whorls  of  branches. 
Magnified. 

Fig.  58.  A tuft  of  branches  with  spores  in  the  midst. 
More  magnified. 

Fig.  69.  Highly  magnified  view  of  a few  cells  of  an  axis 
with  nascent  radiating  ramulcs  and  their  descending 
cortical  cells. 

verse  cell-division  of  the  terminal  dome- 
shaped cell.  While  the  cells  or  joints  of 
the  axes  are  stiU  young,  they  send  off  a 
number  of  radiating  processes,  which  soon 
become  cut  off  by  septa,  so  as  to  constitute 
distinct  cells,  and  then  elongate  and  ramify 
so  as  to  form  the  whorls  of  aidiculated  ra- 
mules  (fig.  69),  which  at  length  become 
very  dense  (fig.  67).  From  the  basal  cells 
of  these  branches  secondary  branches  grow 
down  peijpendicularly  over  the  cell  of  the 
main  axis  immediately  below  (fig.  69), 
forming  at  length  a kind  of  rind  over  it. 
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Tliis  differs  from  the  analogous  structure  in 
Chara,  in  the  fact  that  there,  branches  gi’ow 
uj)  as  well  as  down  from  each  ai’ticulation 
ot  the  axis,  and  meet  half-way.  Some  of 
the  ramules  which  gi’ow  out  free  become 
fertile,  and  produce  spores  at  their  extremi- 
ties, while  others  gi'ow  out  into  rtansparent 
capillary  points.  The  spores  are  produced 
in  large  numbers  in  each  tuft,  fomiing  an 
agglomerated  heap  (fig.  58)  at  eacli  ai-ticu- 
lation.  The  branches  of  the  main  axis  are 
produced  by  lateral  budding  of  its  cells, 
just  above  and  as  it  were  in  the  axils  of  the 
smaller  whorled  branches.  A.  Braun  has 
fmmd  specimens  of  B.  ccurulescms,  Bory, 
and  B.  Sucvorum,  K.,  always  destitute  of 
the  glomerules  of  spores,  but  with  collec- 
tions of  smaller  hyaline  cells  at  the  ends 
of  the  branches,  resembling  the  collections 
of  antheridia  in  Nemalbon. 

The  specimens  frequently  change  colour 
when  dried  upon  paper,  becoming  usually 
much  darker.  Boiy  St.  Vincent  carefully 
examined  the  distinctive  characters  of  this 
genus,  and  he  is  followed  by  Hassall,  who, 
however,  erects  several  of  his  varieties  into 
species.  The  following  forms  ai’e  given 
imder  Kiitzing’s  arrangement : — 

1.  B.  montliforme,  Roth.  Vaguely  and 
greatly  branched,  colour  various  (purple,  vio- 
let, green,  aeruginous,  ’friscescent  or  nigres- 
cent); whorls  or  nodes  moniliform,  distinct, 
globose,  those  of  the  branches  confiuent. 
Dillwyn,  Tab.  ii. ; Kiitz.  Tab.  Phyc.  iii.  pi. 
22.  The  following  species  of  Hassall  ai’e 
considered  as  varieties  of  this : pulcherri- 
mum,  stagnale,  rubt'um. 

2.  B.  giganteum,  Desv.  Veiy  large,  pur- 

Ele  when  diy,  axes  clothed  with  very  long 
ifurcated  branches.  Kiitz.  Tab.  Phyc.  iii. 
pi.  2.3.  B.  confusum,  Hass. 

3.  B.  affine,  Kiitz.  Tab.  Phyc.  iii.  p.  24. 

4.  B.  carulcscens,  Bory.  riEruginous,  slen- 
der, very  much  branched,  branches  flagelli- 
form,  equal,  slender,  slightly  thickened  at 
the  tips,  whorls  of  the  lower  and  upper 
branches  confluent,  those  of  the  intemie- 
diate  distinct,  contiguous,  depressed.  Kiitz. 
Tab.  Phyc.  iii.  pi.  24. 

5.  B.  mgum,  Ag.  Hilruginous,  dichoto- 
mously  branched,  equaUy  thick  throughout, 
whorls  all  confluent,  itutz.  Tab.  Phyc.  iii. 
pi.  25  ; var.  tenuissimurn=  Conf.  atra,  Png. 
Bot.  pi.  690. 

B.  bambusinum,  Bory,  and  B.  hehninio- 
mm,  Bory  (Tab.  29),  liave  not  been  seen  by 
Kiitzing. 

Bibl.  Bory  St.  Vincent,  A?iw.  du  Museum, 


xii.  188,  316  et  seq.  pi.  22,  29  ; Hassall, 
Brit.  Freshw.  Alg<e,  p.  101  et  seq.  pi.  13-16. 
63 ; Decaisne,  Ann.  des  Sc.  Pat.  2 s4r.  xvii. 
p.  340.  pi.  15,  i. ; Braun,  Verjungung,^.  160; 
Ray  Society's  Translation,  1853,  p.  ISO ; Alq. 
Unicell.  Appendix,  p.  105 ; Kiitzing,  Spec. 
Alg.  p.  535.  Tab.  Phycol.  iii. 

BDELLA,  Latr. — A genus  of  Arach- 
nida,  of  the  order  Acarina,  and  family 
Bdellea. 

Char.  Those  of  the  family  (see  Arach- 
nida).  Species  numerous. 

1.  B.  lonyicornis  (vulgaris)  (PL  2.  fig.  31 
a,  b,  mandible).  Scarlet;  rostrum  longer 
than  the  front  segment  of  the  body ; eyes 
4 ; length  1-24". 

2.  B.  ccendipes  (PI.  2,  fig.  31  c,  mandible). 
Rostrum  tolerably  short  and  stout ; mandi- 
bles thick  and  obtuse;  eyes  4;  body  red- 
dish ; legs  blue. 

3.  B.  elaphus  (PI.  2.  fig.  41).  Rostrum 
inflated  at  base ; carmine-red,  with  irides- 
cent shades ; eyes  2,  blackish ; a long  bristle 
on  each  side. 

Bibl.  Gervais,Walckenaer’s^^fe.  m 154; 
Koch,  Deutschl.  Crust,  and  Myr. ; Duges, 
Ann.  d.  Sc.  Nat.  i.  21. 

BDELLEA. — A family  of  Ai'achnida,  of 
the  order  Acarina. 

The  members  ai’e  minute,  more  or  less 
soft,  variously  coloured,  and  live  in  damp 
places  beneath  moss,  upon  the  sand  of  caves, 
&c.  Antenme  attached  to  the  side  of  the 
rostrum,  as  in  the  Curculionidae.  Move- 
ments slow.  The  single  genus, 

Bdella,  has  the  characters  of  the  family, 
and  includes  the  genera  Scirus,  Dug.  and 
Amonia,  Koch. 

Bibl.  Gervais,  Walckenaer’s  Ajjfo.p.  154; 
Koch,  Deutschl.  Crust.,  Mr/r.  &c. 

BEAN-FLOUR.  See  Floub. 

BEANIA,  Johnst. — A genus  of  Infimdi- 
bulate  Polyzoa,  of  the  suborder  Cheilosto- 
mata,  and  family  Scrupiadie. 

Distinguished  by  the  creeping  adherent 
branched  thread,  upon  which  the  sessile 
erect  scattered  cells  are  placed,  each  with  a 
double  spinous  keel  on  one  side. 

B.  vnrabilis.  Parasitical  on  shells  and 
rocks  at  or  within  low  water-mark,  or  creep- 
ing among  the  roots  of  Bugula  ( Cellulana, 
.Tohnst.)  avicularia.  Cells  1-24"  long. 

Bibl.  Johnston,  Brit.  Zooph.  x.  371 ; 
Gosse,  Mar.  Zool.  ii.  14;  Busk,  Catalogue, 
&c.  (Brit.  Mus.) 

BEE.  See  Apis. 

BEER. — The  femientation  by  which  this 
liquid  is  produced  results  from  the  gi’owth 
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of  the  yeast-plant,  a microscopic  Fimgus. 
See  Yeast  and  I'ermentation. 

"When  ammonia  is  added  to  beer,  a preci- 
pitate of  the  amnionio-phosphate  of  mag- 
nesia falls,  resembling  that  subsiding  from 
urine  imder  the  same  circumstances  (PI.  9. 
fig.  3). 

BELBA,  Heyden  {Dmncem,  Koch).— -A 
genus  of  Arachnida,  of  the  order  Acarina 
and  family  Oribatea. 

Char.  Abdomen  sepai’ate  from  the  tho- 
rax, rmmded,  as  if  bulbous ; legs  long,  geni- 
culate. 

Bibl.  Walcken.  Apth-es,  iii.  (Gervais)  j 
Koch,  Uebersicht  cl.  Arachniden  Systems. 

BENZOIC  ACID.  — This  acid  is  well 
known  as  occuiring  natiu’ally  in  benzoin 
resin  and  some  other  resins.  It  is  found  in 
animal  secretions  (urine)  only  as  a product 
of  the  decomposition  of  hippuric  acid.  It 
is  also  a product  of  the  oxidation  of  proteine 
compounds.  It  is  but  slightly  soluble  in 
cold,  more  readily  in  hot  water  and  in  alco- 
hol, also  in  aether. 

Its  crj^stals  belong  to  the  right-rhombic 
prismatic  system.  It  is  readily  sublimed  ; 
and  the  crj’stals  thus  produced  foim  shining 
delicate  needles.  When  crystallized  from  a 
solution,  it  usually  fomis  dendriticaUy  ar- 
ranged superimposed  plates  with  angles  of 
9(P,  sometimes  narrow  six-sided  needles  or 
prisms ; occasionally  the  angles  are  trun- 
cated, so  that  the  inclination  of  the  edges 
amounts  to  an  angle  of  135°. 

It  is  not  unfrequently  obtained  fr’om  urine 
when  not  fresh,  in  attempts  to  procure  hip- 
uric  acid.  It  may  be  distinguished  from 
ippuric  acid  by  its  much  greater  solubility 
in  aether,  by  its  ciystallization  in  the  plates, 
and  their  fonn  (PI.  7.  fig.  13). 

BEEGMEHL. — The  German  expression 
for  mountain-flour.  A powdery  or  more  or 
less  coherent  mineral,  consistiim  principally 
of  the  siliceous  valves  of  the  Diatomaceae. 
In  some  countries  it  is  mixed  with  articles  of 
food  in  times  of  scarcity.  See  Diatomacb.®. 

BERKELEYA,  Greville. — A genus  of 
Diatomaceae  (Cohort  Navicideae). 

Distinguished  by  the  navicidar  frustules 
being  immersed  in  the  branches  of  the  gela- 
tinous frond,  which  is  rounded  at  the  base. 

The  valves  are  exceedingly  thin,  brittle 
and  transparent.  No  markings  have  been 
detected  upon  them,  but  there  can  scarcely 
be  a question  that  they  exist. 

B.frayilis  (PI.  14.  fig.  8).  Filifonn  branches 
mostly  simple,  crowded ; valves  lanceolate, 
obtuse;  length  1-330".  British. 
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Branches  about  1-4"  in  length.  Foimd 
upon  marine  plants  and  rocks. 

B.  adriatica.  Branches  lax,  subdivided, 
attenuate  and  flagellifonn ; valves  nan-owly 
lanceolate,  almost  lineai",  somewhat  obtuse ; 
length  1-200". 

Smith  considers  the  difference  between 
these  two  species  (?)  as  depending  upon 
age. 

Btbl.  Grev.  Scot.  Crypt.  Flora,  tab.  294 ; 
Ralfs,  Ann.  Nat.  Hist.  1845,  xvi.  p.  110; 
Ktitzing,  Baeill.,  and  Sp.  Alg. ; Smith,  Brit. 
Diat.  ii.  67. 

BETULA,  L.— The  Birch-tree  (Dicotyle- 
donous Plants,  N.O.  Betidacese),  remarkable 
for  its  peculiar  silvery  peridenn.  See  Bark. 
The  bark  of  B.  nigra  contains  reservoirs  filled 
with  an  aromatic  oil  and  also  apeculiar  resin, 
called  Birch  Camphor,  which  is  used  in  the 
manufacture  of  Russia  leather. 

BIBLARIUM,  Ehr.— A genus  of  fossil 
Diatomaceae. 

Distinguished  from  Tetracyclus  by  the 
frustules  being  single,  which  difference 
probably  depends  upon  the  species  only 
having  been  foimd  by  Ehrenberg  in  the 
fossil  state. 

B.  crux  (PI.  41.  fig.  39). 

Twelve  species.  Found  fossil  in  Siberia 
and  Oregon. 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Ahead. 
1844-45,  and  Ann.  Nat.  Hist.  1848,  393 ; 
Kiitzing,  Sp.  Alg. ; Smith,  Bnt.  Diat.  ii. 
37. 

BICELLARIA,  De  Bl. — ^A  genus  of  In- 
frmdibulate  Polyzoa,  of  the  suborder  Chei- 
lostomata,  and  family  BiceUariadae. 

B.  ciliata  (^Cellularia  ciliata,  Johnst.)  (PI. 
33.  fig.  5 a and  5 6).  The  only  British  spe- 
cies ; is  parasitical  upon  Algae,  Polypi,  &c. 
within  low-water  mark. 

An  elegant  microscopic  object. 

Bibl.  See  Bicellariad^. 

BICELLARIAD^  {Cellularia,  Johnst. 
in  part). — A family  of  Infundibulate  Poly- 
zoa, of  the  suborder  Cheilostomata. 

Distinguished  by  the  erect  plant -like 
polypidom  being  dichotomously  divided  into 
naiTow  ligulate  branches  in  two  or  more 
rows ; the  absence  of  whips  (vibracula) ; and 
the  avicularia  when  present  being  stalked 
and  jointed.  Genera  (British)  : 

1.  Bicellaria.  Cells  top-shaped,  distinct, 
amied  with  spines ; orifice  looking  upwards. 

2.  Bucgula.  Cells  elliptical,  closmy  con- 
tiguous ; orifice  very  large ; margin  simple, 
not  thickened  (avicidaria  frequently  rea  or 
blue). 
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Bibl.  Jolinston,  Bnt.  Zooph.-,  Busk, 
Catalogue,  &c.  (Brit.  Mus.) 

BICHEOIMATE  OF  POTASH.  See 
Potash. 

BIDDULPHIA,  Gray. — A genus  of  Dia- 
tomaceee. 

Char.  Frustules  compressed,  quadrilateral, 
connected  with  each  other  by  the  angles  5 
filament  attached  by  a stipes ; angles  of  the 
frustules  equal  and  produced;  valves  covered 
with  depressions  (visible  by  direct  light), 
giving  them  a cellular  appearance ; centre 
of  valves  with  spines ; marine. 

This  genus  resembles  Isthviia  and  Amphi- 
tetras  in  the  general  appearance  of  the  nus- 
tules  and  vmves.  But  it  differs  from  the 
former  in  the  angles  being  alilie,  and  from 
the  latter  in  the  compressed  side  view  of 
the  frustules.  Frustules  often  with  rounded 
transverse  elevations,  between  which  are 
costse  or  shallow  vittse.  Those  in  which 
the  angles  are  more  prolonged  and  acute, 
and  the  markings  indistinct,  are  retained  by 
Kiitzinw  in  the  genus  Odontella,  Ag.  (^Den- 
ticella,  Ehr.  in  part). 

1.  B.  pulchella,  Ehr.  {B.  tri-,  quinque-, 
and  septem-locularis,  Kiitz.)  (PI.  12.  fig.  15). 
Costae  8-7,  central  one  with  two  or  three 
short  spines ; produced  angles  roimded ; 
markings  coarse ; length  1-400"  to  1-200". 

2.  B.  aurita,  Br^b  (PI.  14.  fig.  9).  Markings 
indistinct ; costae  none ; angles  hom-like ; 
spines  two  or  three,  central ; length  1-800". 

3.  B.  rhombus,  Smith  {Zyqoceros  rh. 
Ehr.  ?)  (PI.  14.  fig.  13,  Ehr.  ; 'P1.  41.  fig. 
16,  Smith).  Marlrings  indistinct;  costae 
none ; spines  near  the  hoop ; angles  horn- 
like; length  1-60"  to  1-260". 

4.  B.  Baileyi,  Sm.  Markings  indistinct ; 
costae  none  ; angles  hom-like ; sides  of  fms- 
tules  with  two  slight  elevations,  each  with 
one  or  two  long  spmes ; length  1-250". 

5.  B.  turgida  ( Cerataulus  turgidus,  Ehr.). 
Markings  faint ; costae  none ; angles  cylin- 
drical, truncate;  frustules  with  a row  of 
short  and  two  large  submedian  spines  on 
each  side ; length  1-240". 

6.  B.  regina.  Sides  of  frustules  each  with 
three  rounded  median  elevations;  spines 
none ; angles  rounded,  with  distinct  mark- 
ings ; length  1-220". 

Several  other  species,  but  not  British. 

Bibl.  Kiitziug,  Bacill.  and  Sp.  Alg. ; 
Ehrenb.  Ber.  d.  Berl.  Akad.  1843  & 1844 ; 
Ralfs,  Ann.  Nat.  Hist.  1843,  xii.  273;  Smith, 
Tint.  Diat.  ii.  47. 

BIFOIHNES.— Under  this  name  Tui-pin 
described  certain  cells  occurring  in  the  septa 
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of  the  air-chambers  of  the  leaves  of  the  Ara- 
ceae,  characterized  especially  by  the  presence 
of  a large  bundle  of  raphides.  They  contain 
a thick  fluid,  and  when  they  are  placed  in 
water,  endosmose  causes  them  to  burst  and 
discharge  the  crystals.  Tm-pin’s  long  ac- 
count of  them  contains  much  useless  disqui- 
sition and  various  errors.  See  Raphides. 

Bibl.  Turpin,  Ann.  des  Sc.  Nat.  2 s4r.  vi. 
p.  5.  pi.  1-5. 

BIGENERINA,  D’Orb. — A genus  of  Fo- 
raminifera,  of  the  order  Enallostegia,  and 
family  Textularidae. 

Distinguished  by  the  first-fonned  cham- 
bers being  alternate,  the  subsequent  ones 
forming  a single  row,  and  the  orifice  being 
central  and  terminal. 

Hence  this  genus  combines  the  characters 
of  the  Stichostegia  and  Enallostegia. 

B.  agglutinans  (PI.  42.  fig.  12).  Shell 
covered  with  agglutinated  foreign  bodies. 
No  British  species. 

Bibl.  D’Orbigny,  For.  Fossiles  d.  Vienne, 
237 

BIGNONIACE.^E  (Dicotyledonous 
Plants).  The  wings  of  the  seeds  of  this 
family  afford  very  beautiful  objects.  They 
are  either  thin  membranes  composed  of  a 
layer  of  lignified  cells,  or,  as  in  the  Catal- 
pas,  the  wing  consists  of  a fringe  of  hairs. 

BILE. — Three  coloming  matters  have 
been  obtained  from  the  bile,  idz.  cholepyr- 
rhine,  biliverdine  and  bilifulvine.  These 
were  fomierly  regarded  as  distinct;  but 
later  researches  have  tended  to  show  that 
they  are  modifications  of  the  same  pigment, 
probably  in  dift'erent  states  of  oxidation. 

Cholepyrrhine,  the  colom’ing  matter  in  its 
ordinary  state,  is  characterized  by  the  series 
of  tints  through  which  it  passeswhen  treated 
with  nitric  acid,  especially  if  this  contain 
nitrous  acid ; becoming  first  brownish,  then 
green,  bluish,  violet,  red,  and  finally  yellow. 
It  is  sometimes  found  in  bile  in  the  form  of 
yellow  semiciystalline  grains ; at  others,  it 
enters  into  the  composition  of  biliary  calculi. 

Bilifulvine  is  also  sometimes  foimd  in  bile 
which  has  been  retained  in  the  gall-bladder. 
The  bile  then  appears  thick  and  dark  brown, 
and  exhibits  small  dark  grains.  Under 
the  microscope,  the  crj^stals  of  bilifulvine 
are  found  in  these  grains.  They  form 
longish,  very  fine  needles,  of  a reddish-yel- 
low colour,  either  single  or  several  combined. 
When  the  needles  are  aggi’egated,  they  some- 
times resemble  the  crystals  of  m-ate  of  soda, 
having  a thick  globular  exti’cmity  and  a fine 
point,  and  they  are  often  variously  cmved 
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and  twisted.  Caustic  potash  dissolves  them 
tolerably  readily.  When  the  solution  is  neu- 
tralized and  acidified,  no  precipitate  nor  se- 
paration of  crystals  occurs.  Acetic  acid  pro- 
duces no  change  in  them.  Nitric  acid  has 
but  little  ellect  upon  them,  except  the  ac- 
tion is  very  intense,  when  they  ai’e  decom- 
posed. Virchow  suggests  that  bilifvdvine 
holds  an  intermediate  place  between  hsema- 
toidine  and  melanine.  Virchow  notices  the 
occuirence  of  these  ciystals  upon  the  walls 
of  the  cysts  of  Echinococci  in  the  liver.  We 
have  also  foimd  them  there,  and  in  the  liquid 
contents  of  the  cysts.  In  this  instance,  two 
kinds  of  crystals  were  met  with  (PL  9.  fig.  16) ; 
some  of  these  were  rhombs  (a),  others  were 
twisted  and  elegantly  cmwedbimdles  of  nee- 
dles (6).  When  first  examined,  they  were 
yellowish-red ; but  after  remaining  a day  or 
two  in  the  liquid  of  the  cysts,  they  became 
almost  perfectly  yellow.  When  moimted  in 
balsam,  the  rhombs  remained  unaltered, 
whilst  the  long  filamentous  groups  of  nee- 
dles lost  aU  colour,  leaving  a barely  dis- 
tinguishable transparent  skeleton.  Both 
kinds  were  insoluole  in  acetic  acid,  but 
soluble  in  potash  with  a yeUow  colour. 

In  morbid  bile,  crystals  of  cholesterine, 
globules  of  fat,  and  small  bimdles  of  needles 
of  margaiine  are  also  occasionally  found. 

See  Hsematoidlne. 

Biel.  Berzelius,  Lehrh.  der  Chemie,  ix. 
p.  286;  Simon,  Handbuch  d.  angewandt, 
medizin.  Chemie-,  Lehmann,  Phys.  Chem. 
Syden.  Soc. ; Virchow,  Ann.  d.  Pharm.  und 
I Chetn.  1851  {Chem.  Gaz.  x.);  Griffith,  Pract. 

Man.  on  the  Blood,  &c. ; Karsten,  De  hep.  et 
! hile  Cnistac.  et  Mollusc. 

BILIFULWNE.  See  Bile. 

BaOCULINA,  D’Orb.— A genus  of  Fo- 
I raminifera,  of  the  order  Agathistegia,  and 

I family  Miliolidae. 

Distinguished  by  the  embracing  chambers 
! of  the  shell,  two  only  of  which  are  visible 

i externally,  and  the  single  orifice. 

B.  ringens,  D’Orb,  Williamson  and  Oar- 
I penter  (PI.  4k  fig.4).  Ovato-spherical,  mar- 

i gin  rounded  or  but  slightly  angular ; orifice 

t round  or  transversely  ovate ; length  1-20". 

f \ ar.  carinata.  Shell  circular,  circumfer- 

I ence  keeled  or  winged. 

^ This  species  includes  those  designated  by 
I D’Orbigny — bulloides,  Icevis,  acudeata,  de- 

f pressa,  suhsphcericu,  carinata,  patagonica, 

( peruviana,  Bougainvillei,  inornata,  simplex 

i and  clgpeala. 

I British ; both  recent  and  fossil. 

I Biel.  D’Orbigny,  Eor.  Foss.  d.  Vien.  2G1 ; 


Williamson  and  Cai’penter, En’L  Foram.  78; 
Moms,  Brit.  Foss.  32. 

BISPOKA,  Corda. — A genus  of  Fig. 
Toridacei  (Coniomycetous  Fungi),  60. 
characterized  by  its  uniseptate 
spores  forming  simple  and  solitary 
bead-like  chains  at  the  apices  of 
short,  slender,  erect  filaments,  des- 
titute of  septa,  arising  from  a creep- 
ing mycelium.  It  was  separated 
from  Torula  by  Corda  on  account 
of  the  double  character  of  the  spores. 
According  to  Fresenius,  the  chains 
of  spores  are  pedicellate  as  above 
described,  and  the  growth  of  the 
chains  appears  to  take  place  by 
division  of  the  terminal  cell  or 
spore. 

B.  monilioides,  Corda,  of  which 
fig.  60  represents  the  chains  of  Bispora 
spores  without  the  pedicels,  is  Bri- 
tish  {Torula,  Auct.).  On  sticks.  Magnified 

Biel.  Corda,  leones  Fungoi-um,  200  diam. 
vol.  i.  pi.  2.  fig.  143 ; Fi'esenius,  Beitr.  zur 
Mycologie,  Heft  2.  p.  67.  pi.  6.  figs.  46-54. 

BITARTEATE  OF  POTASH.  See 
Potash. 

BLASIA,  Micheli. — A genus  of  Pelliese 
(Hepaticie).  The  British  species,  B.  pu- 
silla,  L.,  occurs  on  moist  heaths,  not  uncom- 
monly in  the  moimtainous  parts  of  England, 
Scotland  and  Ireland.  In  addition  to  the 
antheridia  and  pistillidia,  and  the  sporanges 
developed  from  the  latter,  this  plantproduces 
gemmcB  of  two  kinds.  One  kind  are  formed 
in  receptacles  hoUowed  out  of  the  nerve, 
furnished  with  a long  tubidar  beak,  whence 
the  gemmae  escape  when  matm-e.  The  se- 
cond kind  ai’e  described  as  black  spherical 
masses  of  granular  or  pulpy  substance,  and 
occm-  within  the  epidennis  on  the  under  side 
of  the  frond,  often  covered  by  the  scales. 

Biel.  Hooker,  Brit.  Jungermannicp,  t.  82 
-84 ; Eng.  Botany,  t.  1328 ; Brit.  Flora,  ii. 
part  1.  1.30. 

BLASTOTEICHUM,— Oorda.~A  sup- 
posed genus  of  Dematiei  (Hj’phomycetous 
Fungi),  of  curious  habit,  growing  in  and  out 
of  water  upon  aquatic  plants.  B.  confer- 
voides,  Corda  (fig.  61),  forms  felted  tufts  of 
an  agreeable  rose-colour  upon  living  and 
dead  parts  of  aquatic  Euphorbice,  in  autumn. 
The  filaments  ai’e  very  much  branched,  the 
branchlets  dichotomous  and  subidate;  the 
spores  rose-coloured,  containing  a gelati- 
nous nucleus  within.  The  spores  are  iire- 
gularly  divided,  and  some  remain  imper- 
fect ; but  both  these  and  the  perfectly  sep- 
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tate  reproduce  tlie  plant  when  sown.  The 
form  occm-ring  above  the  surface  of  the 
water  is  of  closer 
habit  than  the  sub- 
merged, in  which 
the  filaments  are 
longer  and  more 
lax. 

Berkeley  is  of 
opinion  that  this 
plant  is  only  a 
state  of  some  Dac- 
tylium,  perhaps  D. 

( Teicothecium  ) 
roseum. 

Bibl.  Corda, 

leones  Fung.  ii.  p.  Blastotrichum  confervoidcs. 
10.  pi.  9.  fig.  60  J Fragment  of  fertile  filament. 
Berkeley,  Cnjllt.  Magnified  200  diameters. 

Botany,^.  302. 

BLATTA. — A genus  of  Orthopterous  Bi- 
sects, of  the  family  Blattidfe. 

Blatta  orientalis  is  the  common  house 
black-beetle  or  coclcroach.  The  head  and 
the  vartous  organs  of  the  mouth  are  figured 
in  PI.  26.  fig.  1,  the  upper  aud  front  view ; 
fig.  2 the  under  view ; fig.  22  the  parts  of 
the  mouth  separate. 

Head  oval,  and  concealed  beneath  the 
large  plate  of  the  protothorax.  Antennce 
(fig.  1 a,  broken  oft)  veiy  long,  setaceous, 
pubescent  and  with  very  numerous  joints; 
they  are  inserted  close  to  the  inner  mai’gins 
of  tlie  eyes;  basal  joint  stout  aud  subovate, 
second  and  third  squansh,  larger  than  any 
of  the  following,  which  are  ring-shaped 
towards  the  base  of  the  autemue,  become 
square  (in  the  side  view)  at  the  middle,  and 
oblong  at  the  apex.  Labrum  (fig.  1 e,  fig.  22, 
lower  part  of  a)  exserted,  entire,  roundish, 
trmicated  at  the  base.  Mandibles  (fig.  22  h) 
short,  stout,  toothed  at  the  tip  and  on  the 
inner  margin;  basal  portion  of  the  inner 
margin  membranous,  forming  a little  lobe. 
Maxilke  (figs.  1 & 2 .9,  22  c)  bilobed ; inner 
lobe  (lacinia,  fig.  22  cf)  dilated  and  ciliated 
on  the  inner  margin,  acute,  ciu-ved  inwards 
at  the  apex  so  as  to  fonn  a tooth ; outer 
lobe  (galea,  fig.  22  c*)  longer,  thick,  rounded 
and  naked ; maxillary  palpi  (figs.  1 & 2 7t) 
elongated,  rough  with  short  hairs,  4-jointed, 
the  last  joint  somewhat  hatchet-shaped. 
Labnim  (fig.  22  e)  elongated,  bifid,  with 
two  more  slender  inner  lobes ; labial  palpi 
(fig.  2 Ic)  pubescent,  3-jointed,  last  mint 
truncated  obliquely.  3Ientuin  (fig.  2 /)  short, 
convex  at  the  base.  Eyes  (fig.  1 c)  kidney- 
shaped. 


Fig.  61. 


Thorax  semicircular,  the  base  convex; 
elytra  coriaceous,  one  overlapping  the  other 
aud  with  munerous  nerves.  'V^Tngs  large, 
folded  longitudinally,  with  numerous  nerves. 
Females  apterous.  Abdomen  fiat,  oval, 
and  temiinated  by  two  short,  conical,  com- 

Eressed,  jointed  appendages  in  both  sexes; 

esides  which,  in  the  male,  there  are  two 
slender,  external,  not-jointed  appendages  or 
styles,  also  an  elongated  intermediate  one. 
Legs  long  and  compressed ; coxae  elongated 
and  stout ; femora  stout  with  a series  of 
spines  beneath;  tibiae  clothed  ^vith  very 
strong  moveable  spines ; tarsi  6-jointed, 
three  basal  joints  gradually  diminishing  in 
length ; claws  ciu’ved  and  acute. 

See  Insects. 

Bibl.  Westwood,  J?!7rofh<c7ibn^-c.;  Kuby, 
BHt.  Entom.  i.  12. 

BLECHNUM,  Linn. — h.  genus  of  Ferns. 
Bl.  Spicant,  With.,  is  the  Hard  Fern,  also 
called  sometimes  Bl,  boreale,  but  properly 
Losiaeia  Spicant. 

BLIGHT. — This  word  is  used  in  common 
language  in  an  exceedingly  loose  and  unde- 
fined way,  being  applied  to  almost  every 
cause  of  disease  in  plants,  as  well  as  to  the 
diseases  themselves,  which  are  variously  ex- 
plained by  agencies  of  meteorological  con- 
ditions, parasitic  plants  and  insects,  operat- 
ing singly  or  in  combination.  Bli^t  is, 
indeed,  ‘ in  the  air  ’ in  many  cases,  since  a 
fi-equent  source  of  disease  in  vegetation  is 
sudden  change  of  temperature  or  hygro- 
scopic condition  of  the  atmosphere,  derang- 
ing the  processes  of  evaporation  and  respi- 
ration in  the  tender,  actively  developing 
portions  of  the  foliage  or  inflorescence  of 
plants.  It  is  also  often  ‘ in  the  air  ’ in  an- 
other sense,  but  much  less  specially  than  is 
commonly  supposed:  the  plagues  of  para- 
sitic fungi  and  insects  which  sometimes 
cause  such  devastation,  seem  imdoubtedly 
to  arise  immediately  from  the  ti'ansport  of 
the  microscopic  reproductive  bodies,  spores 
and  the  like,  through  the  air ; but  the  pe- 
culiar atmospheric  conditions  often  observed 
as  accompanjdng  the  sudden  irruption  of 
large  masses  of  such  ‘ blights,’  are  only  col- 
laterally coimected  with  the  development  of 
these  bodies ; the  waim  overcast  weather, 
almost  proverbiallv  designated  as  the  cause 
or  the  herald  of  blights,  is  merely  an  index 
of  a condition  of  the  atmosphere  especially 
favourable  to  the  rapid  multiplication  of  the 
Fimgi  and  Insecta  which  are  seen  to  increase 
so  rapidly  at  such  times,  and  the  genns  of 
these  must  be  akeady  present,  through  other 
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causes,  for  the  production  of  the  plireno- 
niena  under  sucli  circumstances. 

Only  a few  of  the  animal  blights  need  be 
referred  to  here,  such  as  the  plant-lice,  the 
most  familiar  fonn  of  ‘ blight^  in  cultivated 
plants  (see  Aphides),  the  ‘ pepper-corn  ’ or 
‘ ear-cockle  ’ of  wheat  (see  Ear-cocicle  and 
Anguillula),  the  wheat-midge  (see  Ceci- 
homya),  the  tumip-fly  (see  Haltica),  and 
the  species  of  Cynips  and  allied  genera 
which  produce  galls  and  similar  excrescences 
by  the  irritation  of  the  vegetable  tissue,  re- 
1 sidting  from  their  presence. 

Many  catei-pillars  of  moths  and  butterflies 
j are  exceedingly  destnictive,  and  form  a kind 
! of  blight,  but  these  scarcely  come  within 
om’  province. 

The  vegetable  blights,  the  parasitic  Eimgi 
growing  upon  liidng  specimens  of  the  higher 
plants,  and  displajdng  themselves  either  as 
the  cause  or  the  accompaniment  of  some 
I disease  and  disorganization,  have  of  late 
yearn  become  objects  of  most  earnest  atten- 
tion, on  account  both  of  the  enormous  da- 
mage which  the  diseases  have  caused  to 
crops  of  plants  of  high  importance  to  man, 
and  also  of  the  many  curious  facts  in  their 
history  which  have  been  brought  to  light. 
The  Potato  blight  and  the  Vine  disease  of 
recent  years  have  incited  renewed  efforts  to 
elucidate  the  history  of  these  productions, 
as  yet,  however,  imperfectly  made  out.  The 
old  notion,  that  these  products  were  the 
: residt  of  skin-diseases  or  exanthemata  of 

[ plants,  is  now  pretty  generally  discarded, 

! especially  as  many  of  them  have  been  gi’own 
1 artificially  fi’om  their  spores. 

The  general  histoiy  of  the  conditions  of 
their  occurrence,  and  a summary  of  the 
investigations  into  their  history,  is  given 
under  the  head  of  Parasitic  Fungi.  The 
particular  history  of  the  more  remarkable 
enera  will  be  foimd  under  the  heads  in- 
icated  by  the  capitals  in  the  following 
paragraphs. 

Corn-blights  consist  chiefly  of  mildew 
(Puccinia),  rust  or  red-robin  (Uredo,  Tri- 
ciiOBASis),  smut,  bunt  oxbrand (Uredo,  Us- 
TiLAGO,  PoLYCYSTis),  pepper-brand  (Til- 
letia),  ergot  (Cordiceps),  &c.  Cystopus 
{Uredo)  attacks  Cruciferous  plants.  Mil- 
dews of  pease,  peaches,  hops  and  many  other 
cultivated  plants  are  produced  by  species  of 
Erysiphe.  Oidium  is  a common  mildew, 
and  is  supposed  in  many  cases  to  be  only 
an  earlier  condition  of  Erysiphe.  Botry- 
Tis  is  another  common  mildew.  yEci- 
DiUM  fomis  a kind  of  rust,  as  is  the  case 


with  the  allied  Rcestelia  infecting  pear- 
trees.  See  also  Uromyces,  Polycystis, 
CoLiEOSPORIUM,  PrOTOMYCES,  EpITEA, 
Phragmidium,  Eusisporium,  Torula, 
PeRIDERMIUM,  ScLEROTIUM,  SPILOCiEA, 
SPHiERIA. 

Bibl.  De  Bary,  Enters,  ub.  die  Brandpilze, 
Berlin,  1853,  gives  a copious  list  of  the 
revious  works  relating  to  the  smuts  and 
rands,  in  chap.  3.  p.  102 ; Berkeley,  Trans. 
Hort.  Society,  Gardener's  Chronicle,  passim ; 
A.  Braun,  Krankheiten  der  EJlanzen,  Berlin, 
1854  (ti’ansl.  Quarterly  Journal  of  Microsc. 
Science,  July  1854)  ; Sidney,  Blights  of  the 
Wheat,  pub.  by  Rel.  Tract  Society ; article 
Blight,  in  Brande's  Dictionary,  the  Penny 
Cyclopaedia,  and  the  Library  of  Entertaining 
Knowledge. 

BLINDIA,  Br.  and__Sch. — A genus  of  Di- 
cranaceous  Mosses,  including  some  Weissice 
and  Qymnostoma  of  authors. 

Bibl.  Wilson,  Bryol.  Brit.  p.  67. 

BLOOD. — This  animal  fluid,  with  the 
general  appearance  of  which  in  the  higher 
animals  every  one  is  so  familiar,  is  no  less 
difficult  in  its  microscopic  study,  than  it  is 
complex  in  its  chemical  composition.  In 
man  and  mammalia,  bii’ds,  reptiles  and  fishes, 
it  is  a viscid  liquid  of  a red  colom\  In  those 
of  the  lower  classes  in  which  it  exists,  it  is 
mostly  colourless,  sometimes,  however,  red, 
bluish,  pm'plish,  greenish  or  milky. 

When  examined  under  the  microscope 
the  blood  is  found  to  consist  of  a liquid  por- 
tion, containing  in  suspension  a large  num- 
ber of  minute  corpuscles,  which  are  known 
commonly  as  the  globules  of  the  blood. 

In  the  MammMia,  Birds,  Reptiles,  and 
Fishes  generally,  the  liquid  portion,  or  liquor 
sanguinis  as  it  is  called,  is  nearly  colourless, 
or  of  a pale  yellow  tinge,  and  the  coi-puscles 
are  of  two  kinds,  one  of  a red  colom'  when 
viewed  in  mass,  but  pale  reddish yeUowwhen 
seen  singly  or  separately,  and  to  these  the 
red  colom-  of  the  blood  is  owing ; the  others 
consist  of  perfectly  colourless  bodies. 

The  red  corpuscles  are  far  more  numerous 
than  the  colourless  ones,  and  consist  of  de- 
licate membranous  colourless  cells  enclosing 
a red  liquid.  In  the  Mammalia  they  as- 
sume the  fomi  of  circular  flattened  discs  or 
discoidal  cells,  the  sides  of  which  are  de- 
pressed or  hollowed  out,  so  as  to  make 
them  resemble  doubly  concave  lenses,  with 
rounded  margins  (PI.  40.  figs.  21,  22  & 23). 
In  the  Camel  tribe,  however,  they  are  ellip- 
tical and  doubly  convex.  In  Birds  (figs.  24 
& 25),  Fishes  (figs.  2G  & 27)  and  Reptiles 
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(figs.  28,  29  & 80),  they  are  elliptical  aud 
flattened,  the  form  of  the  sides  varjdug. 
Thus,  in  Birds  and  Fishes  they  are  convex, 
excepting  the  Oyclostomes  or  lamprey  fa- 
mily among  the  latter,  in  which  they  are 
circular,  flattened  and  slightly  concave,  only 
differing  from  those  of  man  in  being  some- 
what larger ; and  in  one  genus  of  this  fa- 
mily, Amphioxus  lanceolatus  (the  lancelet), 
there  are  no  blood-corpuscles.  In  the 
Reptiles,  in  which  they  are  elliptical,  very 
large,  and  comparatively  thin,  the  surfaces 
of  the  corpuscles  are  rather  concave  than 
convex,  the  nucleus  projecting  somewhat 
laterally. 

The  red  corpuscles  of  the  Mammalia  are 
not  furnished  with  a nucleus,  whilst  in 
Birds,  Fishes,  and  Reptiles  a distinct  nu- 
cleus exists ; this  is  usually  oval,  but  some- 
times rounded  in  the  latter. 

The  colourless  corpuscles  of  the  Vertebrata 
(figs.  21-80  V),  or  the  lymph  corpuscles  as 
they  are  sometimes  called,  are  spherical,  of 
a gramdar  appearance,  highly  refractive  and 
specifically  lighter  than  the  coloiued  coi'pus- 
cles.  They  consist  of  a cell-wall  containing 
numerous  larger  or  smaller  granules  and 
molecules,  with  one  or  more  nuclei.  Acetic 
acid  dissolves  the  granules,  and  brings  the 
nuclei  to  view.  The  cell-wall  is  often  un- 
distinguishable,  unless  water  be  added  to 
the  corpuscles,  which  being  imbibed,  sepa- 
rates it  from  the  contents. 

The  blood  of  the  Invertebrata  has  not 
been  so  thoroughly  examined.  In  many  of 
them  there  are  two  circulating  liquids ; one 
coloiu’ed,  but  containing  no  corpuscles,  the 
other  colourless  and  containing  roimded  or 
irregular  gramdar  colourless  nucleated  cor- 
puscles (figs.  81-85),  much  resembling  the 
colourless  coi-puscles  of  the  Vertebrata,  but 
remarkably  prone  to  shoot  out  processes  like 
the  Amoebre. 

The  sizes  of  the  coloured  corpuscles  of 
many  vertebrate  animals  are  given  in  the 
subjoined  list,  nearly  all  the  measurements 
being  those  by  JNfr.  Gulliver.  It  may  be 
remarked,  that  whilst  the  largest  colomed 
corpuscles  occur  in  the  Reptiles,  the  small- 
est are  found  in  the  Manunalia;  and  that 
the  size  of  the  coi-puscles  is  in  general 
proportionate  to  the  size  of  the  animal, 
in  animals  of  the  same  order,  but  not  in 
those  of  different  orders.  Thus  in  the 
lai'ger  Ruminants  and  Rodents  the  coiquis- 
cles  are  larger  than  in  the  smaller  ones, 
whdst  the  smallest  British  mammal,  the 
Harvest-mouse,  has  corpuscles  as  large  as 


those  of  the  Horse;  and  in  the  common 
mouse  they  are  larger  than  in  the  Horse  or 
Ox. 

Mammalia. 

Bimana.  Man,  1-3200  to  1-3500". 

Quadrumana.  Chimpanzee  (Simia  Tro- 
glodytes'), 1-3412 ; Monkey  (Ces'copitliecus 
mona),  1-3468;  Monkey,  mean  of  eight 
other  species,  1-3450 ; Lemur,  mean  of  four 
species,  1-4077. 

Cheiroptera.  Bat  {Vespertilio  murinus), 
1-4175;  'Bo.tl^Vespertilio pipistrellus),  1-4324. 

Insectivora,  Hedgehog  {Erinaceus  euro- 
pceus), 1-4085',  Mo\e(Talpa  europeea), 1-47 47. 

Carnivora.  Badger  (iliefcs  vulgaris), 
1-3940;  Bear,  mean  of  five  species,  1-3708; 
Dog  (Cants  familiaris),  1-3542;  Fox  (Canis 
Vulpes),  1-4117 ; Lion  (Felis  Leo),  1-4322; 
Seal  (Phoca  vituUna),  1-3281. 

Cetacea.  Dolphin  (Delphinus  Phoccend), 
1-3829;  Whale  (Balcetia  mysticetus),  1-4000; 
MTiale  (Balcena  Loops),  1-3099. 

Pachydermata.  Elephant  (Elephas  indi- 
ais),  1-2746 ; Horse  (Equus  caballus), 1-47 06', 
Pig  (Sus  Serofa),  1-4230 ; Rhinoceros  itidi- 
cus,  1-3766. 

Buminantia.  Camel  ( Camelus  bactrianus), 
length  1-3123,  breadth  1-6876;  Dromedary 
(Camelus  dromedarius),\.  1-3254,  b.  1-6921; 
Goat  (Capra  hircus),  1-6366;  Musk  (Mos- 
chus javanicus),  1-12325;  Stag  (Cervus  ela- 
phus),  1-4324;  Ox  (Bos  Taurus),  1-4267; 
Sheep  ( Ovis  Aries),  1-5300. 

Edentata.  Armadillo  (Dasypus  sex-cinc- 
tus),  1-3457 ; Sloth  (Uuau,  Bradypus  didac- 
tylus),  1-2865. 

Rodentia.  Gmnea-pig  (Cavia  cobaya), 
1-3538;  Mouse  (3fus  musculus),  1-3814; 
Rabbit  (Lepus  cuniculus),  1-3607 ; Rat  (3Ius 
Rattns),  1-3754. 

3Iarsupialia.  Kangaroo  (JTawqpMs),mean 
of  three  species,  1-3460. 

3Ionotremata.  Platjq)us,  duck-bdled  ( Or- 
nithorhynchus  paradoxus),  1-3000. 

Birds.  Chaflinch(Enwi7j7te  ccefeJs), length 
1-2253,  breadth  1-4133;  Cuckoo  (Cuculus 
canorus),\.  1-2028,  b.  1-3600;  Eagle  (AyniW, 
mean  of  fom  species,  1.  1-1640,  b.  1-3651 ; 
Fowl(  Gallus  dotnesticus),\.  1-2102,  b.  1-3466; 
Gidl(Mew-, Xarns  ccr«Ms),l.l-1973,b.  1-3839; 

Humming-bird  (Trochilus ?,  1.  1-2666, 

b.  1-4000;  Ostrich  (Struthio  camelus),  1. 
1-1649,  b.  1-3000 ; Owl  (Strix  /latnmca),  1. 
1-1882,  b.  1-3740 ; Pairot  (Psiitacus),  mean 
of  twelve  species,  1.  1-2042,  b.  1-3724;  Pi- 
geon (Columba),  mean  of  sixteen  species, 
1. 1-2135,  b.  1-3679 ; Sparrow  (Fringilla  do- 
mestica),  1.  1-2140,  b.  1-3500. 
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Reptiles.  Crocodile  {Crocodilus  acutus), 
1.  1-1231,  b.  1-2286 ; Frog  {Rana  tempo- 
i-aria),  1. 1-1108,  b.  1-1821;  Lizai-d  (Lacerta 
rii'ipara),  1. 1-1660 ; Siren  lacertina,  1. 1-435, 
b.  1-800 ; Toad  {Rufo  vidgaris),  1.  1-1043, 
b.  1-2000;  Ti-iton  (Lissotriton  pimctatus), 
i 1.  1-830. 

Fishes.  Carp  (Ci/prinus  carpio),  1. 1-2142, 
b.  1-3429;  Eel  (Anguilla  vulgaris),  1. 1-1746, 
b.  1-2842;  Jack  (Esox  lucius),  1.  1-2000, 
b.  1-3555;  kliUer’s  Tbrimb  (Cottas  gobio), 
1.  1-2000,  b.  1-2900 ; Perch  (Perea  Jhma- 
tilis'),  1. 1-2099,  b.  1-2824 ; Tench  ( Cyprinus 
Tinea),  1.  1-2286,  b.  1-2722. 

The  colourless  coi-puscles  have  not  been 
so  extensively  examined.  They  do  not  vary 
so  much  in  size  in  difterent  animals  as  is  the 
case  with  the  coloured  coi-puscles.  Those 
of  the  human  blood  are  about  1-2500"  in 
diameter. 

The  red  corpuscles  of  blood  are  readily 
altered  in  form  bj  most  liquids;  those  of 
less  specific  gi'avity  than  the  liquor  san- 
guinis distend  them,  rendering  them  larger, 
paler  and  more  transparent,  and  effacing 
the  lenticular  appearance  and  the  elliptical 
form  when  present.  If  the  liquid  be  added 
in  large  proportion,  the  envelope  or  cell- 
membrane  becomes  extremely  thin  and  pale, 
until  at  last  it  is  no  longer  mstinguishable ; 
sometimes  it  bursts.  These  phaenomena 
are  the  result  of  endosmosis.  The  red  cor- 
puscles are  not,  however,  all  equally  acted 
upon : some  are  much  more  affected  than 
othem ; some  even  appear  almost  entirely 
I to  resist  the  action  of  endosmotic  agents, 
i and  are  foimd  hut  little  altered,  even  when 
the  blood  is  mixed  with  a lai'ge  proportion 
of  water.  They  then  subside  to  the  bottom 
of  the  vessel.  This  has  given  rise  to  the 
erroneous  notion  that  water  at  first  renders 
I the  red  corpuscles  larger  and  then  dimi- 
j nishes  their  size;  but  the  real  explanation 
I is  that  above  given.  Although  water  and 
I other  endosmotic  agents  distend  the  co- 
i lomed  corpuscles,  and  render  their  enve- 
! lopes  so  extremely  transparent  that  they  can 
! no  longer  be  recognized,  yet  many  of  them 
i may  be  restored  to  view  by  the  addition  of 
i reagents  which  either  act  exosmotically, 
i colour  them,  or  render  them  opake ; as  so- 
I lution  of  iodine,  of  bichloride  of  meremy, 

! and  various  other  salts.  Many  of  them, 

I however,  burst,  and  others  disappear  entirely, 
j apparently  from  being  truly  dissolved. 

The  smallest  are  generally  those  least 
affected,  and  these  are  the  oldest  or  the 
most  perfectly  developed ; for  we  shall  see 


presently  that  during  their  earlier  stages  of 
development,  the  coloured  coi^iuscles  are 
many  times  larger  than  in  their  mature 
condition.  Dilute  acids  act  nearly  in  the 
same  manner  as  water,  but  much  more  ra- 
pidly. Dilute  solutions  of  alkalies  produce 
the  same  effect,  but  soon  dissolve  them  com- 
pletely. Solutions  of  neutral  salts  act  exos- 
motically, rendering  them  smaller,  more 
flattened,  and  producing  wrinkles,  folds,  or 
a granular  appearance  in  the  enveloping 
membrane.  Frequently  also  they  appear 
covered  Avith  little  points,  giving  them  an 
elegant  stellate  aspect.  This  stellate  or  cre- 
nate  appearance  is  not  imfrequently  seen 
immediately  that  fresh  blood  is  examined 
under  the  microscope.  Two  principal  con- 
ditions are  especially  favourable  to  its  pro- 
duction, viz.  a concentrated  state  of  the 
liquid,  and  an  increase  in  the  proportion  of 
alkaline  chlorides. 

The  colourless  coi-puscles  are  much  less 
affected  by  reagents.  Water  distends  them 
slightly,  rendering  their  gi-anulations  less 
distinct.  Acetic  acid  does  the  same  to  a 
greater  extent,  bringing  to  light  the  nuclei. 
Alkalies  dissolve  them.  When  blood  is  mixed 
with  a large  quantity  of  water,  the  mixture 
shaken  and  set  aside,  a pale  buff  precipitate 
subsides ; this  consists  of  some  of  the  albu- 
men thrown  down  from  the  serum,  vrith 
shreds  and  walls  of  ruptured  coloiu-ed  cor- 
puscles, a few  of  the  latter  imaltered,  and 
some  rmaltered  or  but  slightly  changed  co- 
lomless  corpuscles. 

Almost  immediately  after  the  blood  of  the 
Vertebrata  has  left  the  blood-A^essels,  it  be- 
gins to  coagulate.  This  coagrdation  arises, 
according  to  Dr.  Richardson,  fr’om  the  escape 
of  ammonia,  whichheldtheflbrinein  solution 
(but  we  do  not  feel  satisfied  with  this  explana- 
tion). Within  aboutthree  minutes,  the  surface 
of  the  coagidating  blood  becomes  gelatinous ; 
in  about  ten  minutes  it  is  gelatinous  through- 
out, and  after  a fru’ther  lapse  of  time,  the 
coagulation  of  the  fibrine  apparently  attains 
its  maximimi : this  process  is  not,  howeA'er, 
really  completed  until  from  twelve  to  thirty- 
six  hoiu’s.  We  then  find  a firm  red  clot 
immersed  in  a yellowish  liquid.  The  fibrme 
during  its  coagidation  entangles  a large 
number  of  the  coiquiscles,  which  impart  to 
it  the  red  colour ; this  is  greatest  towards 
the  lower  par-t  of  the  clot.  The  liquid  from 
which  the  clot  has  separated,  the  serum, 
also  contains  some  of  the  globides  in  sus- 
pension ; most  of  those  not  entangled  in  the 
clot,  however,  subside  to  the  bottom  of  the 
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vessel.  The  sp.  gr.  of  the  serum  is  about  1030. 
Tlie  appeai’ances  presented  under  the  micro- 
scope By  a drop  of  coagidating  blood  are 
very  interesting.  If  examined  immediately 
after  removal  from  the  body,  the  cor- 
puscles are  seen  to  be  difl’used  iiTegularly 
over  the  field ; but  after  the  lapse  of  about  a 
minute,  the  red  corpuscles  imite  by  their 
broad  siu’faces,  gi-adually  aivanging  them- 
selves into  rows  resembling  strings  of  figs  : 
these  interlace,  forming  an  in’egular  red  net- 
work, vdthin  the  meshes  of  which  the  colour- 
less coi’puscles  are  seen  (PI.  40.  fig.  37). 
The  latter  remain  isolated,  having  no  ten- 
dency to  imite  ivith  the  former.  To  observe 
these  phoenomena,  the  thin  glass  covering 
the  drop  of  blood  must  not  be  pressed  down, 
otherwise  the  free  motion  of  the  corpuscles 
will  be  impeded.  After  a time,  the  fibres 
break  up,  and  the  coi'puscles  fioat  separately 
in  the  serimi. 

The  coagulated  fibrine  is  also  seen  distri- 
buted over  the  field,  partly  in  a granular 
form,  but  mostly  in  that  of  a network  of 
verj"  delicate  fibres.  Sometimes  this  running 
together  of  the  red  coi’puscles  begins  to  take 
lace  immediately  the  blood  has  left  the 
ody,  and  the  rows  are  seen  to  be  foiined 
very  much  more  rapidly  than  in  the  healthy 
fluid ; and  when  this  is  the  case,  the  upper 
surface  of  the  clot  will  be  found  to  be 
free  from  the  red  colour,  and  more  or  less 
cupped  or  concave : this  upper  layer  is  called 
the  Dufly  coat,  and  is  in  general  a sign  of 
inflammation.  Considerable  doubt  still  ex- 
ists in  regard  to  the  nature  of  this  huffy 
coat.  It  is  also  met  with  in  blood  which  has 
been  covered  -with  a layer  of  oil  before  co- 
agulation. But  in  the  natm’al  state  it  arises 
from  the  subsidence  of  the  coi-puscles  before 
the  commencement  of  the  solidification  of 
the  fibrine,  whereby  the  particles  of  the 
latter  are  brought  into  closer  contact,  thus 
allowing  of  its  gi-eater  contraction.  Certain 
salts  prevent  the  separation  of  the  fibrine  in 
the  foi-m  of  fibres,  and  cause  it  to  assume 
the  form  of  minute  gi-anides  or  globules. 

In  addition  to  the  corpuscles  above  de- 
scribed which  are  constantly  found  in  the 
blood,  it  sometimes  contains  globules  of  oil, 
and,  after  meals  especially,  two  distinct  kinds 
of  a white,  extremely  fine,  molecidar  sub- 
stance,— one  consisting  of  fat,  the  molecular 
base  of  the  chyle,  the  other  a very  finely 
divided  albuminous  substance.  The^y  render 
the  blood  milky  in  appearance.  The  di- 
stinction of  the  molecular  base  of  the  chyle 
from  the  molecular  albuminous  deposit  must 


bo  effected  by  aither,  which  dissolves  the 
latter  but  not  the  fomier ; but  great  care 
is  requisite  iu  judging  of  the  action  of 
aether. 

The  colour  of  the  blood  of  the  Vertebrata 
varies  according  to  whether  it  is  removed 
from  the  arteries  or  the  veins,  in  the  fonner 
case  being  of  a much  lighter  and  brighter  red 
than  in  the  latter.  It  is  beyond  our  province 
to  enter  into  the  details  of  the  causes  of  their 
difference;  suffice  it  to  say,  that  it  arises 
rincipally  from  an  alterationin  the  globules, 
y which  they  are  enabled  to  reflect  light 
more  copiously. 

In  the  Invertebrata  the  coagulation  of  the 
blood  is  imperfect,  and  the  clot  much  less 
firm  and  copious  than  in  the  Vertebrata. 

The  uses  of  the  blood  scarcely  require 
mention.  It  is  at  the  same  time  the  nutri- 
tive fluid  from  which  all  the  tissues  of  the 
body  are  formed  and  renovated,  and  that  in 
which  the  components  of  the  secretions  are 
produced  and  from  which  they  are  separated. 
The  red  paidicles  are  subservient  to  the  pur- 
poses of  respiration ; they  are  most  numerous 
in  those  animals  in  which  the  respiratory 
function  is  most  active,  and  which  consume 
the  largest  proportion  of  oxygen,  as  birds 
and  mammalia. 

Development  of  the  Coloured  Corpuscles. — 
In  the  Vertebrata,  two  sets  of  coloured  cor- 
puscles are  developed.  The  first,  or  embry- 
onic blood-corpuscles,  exist  alone,  until 
lymph  and  chyle  begin  to  be  formed,  when 
they  are  gi’adually  superseded  by  the  second. 

I'he  first  blood-corpuscles  are  formed 
from  colourless  nucleated  cells,  wdth  granular 
contents,  identical  with  the  formative  cells 
of  the  embryo,  by  their  losing  the  granules 
and  becoming  filled  with  hsematine.  These 
coloured,  nucleated,  pi;iniary  blood-cells, 
which  are  spherical,  larger  and  more  deeply 
coloured  than  the  colom-ed  blood-coiqmscles 
of  the  adult,  form,  with  the  colourless  for- 
mative cells,  the  only  elements  of  the  blood. 
Soon,  however,  many  of  them  begin  to  in- 
crease b)"^  diidsion  (PI.  40.  fig.  36),  becoming 
elliptical  and  flattened,  and  closely  resem- 
bling the  coloured  corpuscles  of  Eeptiles, 
producing  two,  rai’ely  three  or  fom’  roimdish 
nuclei,  and  then  becoming  resolved  into  two, 
three,  or  four  new  cells  by  the  foimation  of 
one  or  more  annular  constrictions.  These 
corpuscles  then  gradually  lose  their  nuclei, 
become  flattened  and  excavated  laterally, 
and  form  perfect  colom-ed  corpuscles. 

The  formation  of  the  second  set,  or  those 
produced  after  birth  and  in  adults,  is  more 
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ob.scure.  The  most  probable  view  appears 
to  be  that  they  ore  proauced  from  tlie  smaller 
ch  vle-corpiiscles,  by  their  losing  their  nuclei, 
becoming  flattened,  and  producing  hiema- 
tine.  At  all  events,  coi-puscles  apparently 
identical  with  the  so-called  proper  coi-puscles 
of  the  ch}de,  sim’ounded  with  a menibrane 
which  is  more  or  less  distended  with  a red 
liquid,  are  met  with  in  the  chyle,  and  occa- 
sionally, but  rarely,  in  the  blood  itself.  Phy- 
siologists are  not  agreed  as  to  the  above 
views;  but  the  preponderance  of  evidence 
appears  decidedly  in  their  favour. 

As  imusual  constituents  of  blood  may  be 
1 mentioned, — 

1.  Cells,  enclosing  coloured  blood-corpus- 
cles ; found  in  the  blood  of  the  spleen, 
liver.  See. 

2.  Granule-ceUs,  either  coloiu-less  or  con- 
taining gi'anules  of  pigment. 

3.  Peculiar  concentric  bodies,  three  or 
four  times  as  large  as  the  colomed  coi'puscles 
of  the  blood,  resembling  those  found  in  the 
thymus  gland. 

*4.  An  imusually  lai’ge  number  of  colour- 
less coi-puscles. 

6.  Pus-coi-puscles. 

6.  Caudate  cells,  sometimes  containing 
pigment. 

7.  Ciystals  of  hsematoidine,  sometimes 
within  the  coloured  coi-puscles,  at  othersfi-ee. 

8.  The  two  molecular  substances  previ- 
ously mentioned. 

It  sometimes  becomes  of  importance  to 
be  enabled  to  detei-mine  the  presence  of 
blood,  and  to  distingiush  that  of  man  from 
that  of  animals.  As  regards  the  foi-mer 
point,  it  is  a matter  of  no  great  difficulty. 
When  blood  has  been  di-ied  at  ordinary  teni- 
' per.atures,  the  dried  serum  and  contents  of 
the  corpuscles  redissolve  on  digestion  with 
cold  water ; and  this  is  the  condition  under 
which  the  blood  is  generally  presented  foi- 
examination  in  such  cases.  We  then  have 
the  librine  left  undissolved,  which  may  be 
tested  as  to  its  chemical  and  microscopical 
characters  (Fibuene).  The  liquid  is  de- 
colorized by  boiling,  and  the  coagulum  as- 
sumes a broivn  colour  (H^aiEsrATiNE).  It 
also  contains  iron,  is  unaltered  in  coloiu-  by 
solution  of  potash,  and  contains  a proteine 
compound  (Proteine).  In  heating  very 
I minute  quantities  upon  a glass  slide,  the 
I fluid  must  always  be  covered  with  a .slip  of 
thin  glass,  to  prevent  its  drying.  The  mere 
! presence  of  blood  can  thus  be  chemically 
determined  without  much  difliculty ; for 
these  reactions  may  be  observed  under  tlie 


microscope  in  a very  minute  quantity.  But 
the  distinction  of  small  quantities  of  the 
blood  of  man  from  that  of  animals  by  chemi- 
cal means,  is  impossible.  We  have  therefore 
only  the  morphology  of  the  elements  to  de- 
cide from.  The  portions  of  blood  presented 
for  examination  will  be  almost  invariably  in 
a dried  state ; and  the  red  coipuscles,  when 
dried  in  a very  thin  layer,  retain  so  nearly 
their  natm-al  size  and  outline,  that  any  kinds 
of  blood  which  are  distinguishable  in  the 
fi-esh  state,  are  certainly  so  when  di-ied.  But 
it  will  seldom  happen  that  the  blood  will  be 
dried  upon  a transparent  substance,  and  in 
thin  layers,  pei-mitting  of  its  examination  by 
transmitted  li^ht.  We  have  then  to  separate 
it  from  some  tabric  or  sti-ucture,  and  restore 
as  nearly  as  possible  its  original  appeai-ance. 
This  can  be  done  by  digesting  the  blood  in 
a saturated  solution  of  bichloride  of  mercury, 
which  has  a remarkably  slight  action  upon 
the  corpuscles,  allowing  both  their  natural 
form  and  size  to  be  judged  of  with  great  ac- 
ciu-acy ; and  by  digesting  the  blood  in  a cold 
solution  of  this  salt,  and  placing  it  under  a 
bell-glass  for  some  hom-s,  the  red  coipuscles 
may  be  detached  with  a camel’s-hair  pencil, 
and  examined.  Of  coiu-se,  only  those  cor- 
puscles should  be  measm-ed  which  evidently 
retain  their  natural  form.  The  red  corpuscles 
of  the  mammalia  are  readily  distinguishable 
fr-om  those  of  the  lower  classes  in  the  animal 
kingdom  by  their  circular  discoidal  foi-m  and 
the  absence  of  a nucleus ; but  those  of  indi- 
vidual species  can  only  be  recognized  by  a 
difference  in  size. 

We  shoidd  recommend  those  who  are 
likely  to  imdei-take  such  investigations  to 
make  their  own  table  of  sizes ; for  it  curi- 
ously happens  that  in  general  the  sizes  of 
the  same  objects  given  by  different  observers 
varies  considerably.  This  arises  probably 
fr-om  using  too  low  a power,  want  of  practice, 
and  the  use  of  a false  standard.  And  we 
should  not  advise  any  one  to  attempt  to  fonii 
a judgment  in  a question  of  this  kind  except 
he  be  thoroughly  acquainted  with  the  use  of 
the  microscope  and  micrometric  investiga- 
tions, and  has  made  numerous  experiments 
upon  this  special  point. 

The  corpuscles  of  the  blood  are  best  stu- 
died while  existing  in  the  serum  of  that  li- 
quid ; but  the  white  of  egg  neutralized  with 
acetic  acid  exerts  but  little  action  upon  tliem, 
as  is  also  the  case  with  a solution  of  bichlo- 
ride of  mercury.  Tlie  colourless  corpuscles 
are  most  easily  recognized  when  the  blood 
has  been  mixed  with  water. 
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Tliey  are  best  preserved  wlien  dried  in  a 
very  thin  layer  upon  a slide ; a drop  of  blood 
being  placed  upon  the  slide,  and  the  latter 
placed  in  a perpendicular  position,  so  that  a 
very  thin  layer  will  remain. 

Bibl.  Paget,  Brit,  and  For,  Med.  Bev. 
xiv.  p.  260;  Kolliker,  Hand.  d.  Getcehel.  p. 
567  ; the  Manuals  on  Physiology,  by  Midler, 
Valentine,  Wagner,  Cai-penter,  Kirlces  and 
Paget ; the  Dictionaries  of  Todd  and  Bow- 
man, and  Wagner;  Hassall,  Microscop.Anat. ; 
Wharton  Jones,  Trans.  Royal  Soc.  Bond. 
1846 ; Remak,  JJiagn.  und  Pathognet.  Unter- 
such.  (Ed.  Month.  Jomm.)  1846;  Vogt.  An7i. 
d.  Sc.  Nat.  3 s6r.  ii. ; Gidliver,  Gei-bei-'s 
Anat. ; Ann.  Nat.  Hist.  xvii. ; Schmidt,  die 
Diagnostik  verdiiclitiger  Flecke,  &c.  1848 ; 
Richardson,  O/i  the  Blood,  &c.  See  also 
CHEMISTBY,BLa:MATOIDINE,CHYI.A(itrEOUS 
LIQUID. 

BLOOD  ON  BREAD.  — Bread,  flour, 
paste,  and  similar  substances  are  sometimes 
attacked  by  a fermentation-fungus,  which 
produces  patches  of  a blood-red  (or  some- 
times of  an  amber)  colour.  Most  authors 
attribute  the  plants  to  the  genus  (?)  Oidiiim, 
or  to  forms  of  Penicillium.  Ehrenberg  ob- 
served only  minute  corpuscles,  which  he 
called  Monas  pi'odigiosa.  We  have  found 
these  patches  on  sour  paste,  of  red  and  yellow 
coloiu’,  consisting  of  isolated  oval  cells  not 
more  than  1-3000"  in  diameter,  and  they 
were  associated  Yuth  Penicillium  glaucmn, 
of  which  they  probably  are  a conidial  form ; 
this  foiun  is  called  Cry^tococcus  glutinis,  by 
Fresenius,  who  thinks  it  distinct  from  the 
so-called  Fionas  prodigiosa  of  Ehrenberg, 
which  he  found  in  the  fonn  of  corpuscles 
about  1-24000"  to  1-48000"  in  diameter. 
Montague  regards  the  plant  as  a Palmella 
(prodigiosa)  ; and  IVL’.  H.  0.  Stephens  is  of 
the  same  opinion. 

Bibl.  Ehrenb.,Fresenius,Rcit.  z.  Mycologie, 
Heft  ii.  p.  78 ; Desnon.  Mein,  de  In  Societi  des 
Sc.  Nat.  de  Cherbourg,  iv.  p.  19  ; Montague, 
Compt.  Rend.  1862 ; Ann.  Nat.  Hist.  2 ser.  x. 
p.  309 ; Berkeley,  Crypt.  Bot.  p.  264 ; Stephens, 
Ann.  Nat.  Hist.  2nd  ser.  xii.  p.  409.  pi.  17. 

BLOOD-VESSELS.  See  Vessels. 

BLOOD- WORM. — The  laiwa  of  Chiro- 
nomus  plumosus. 

BLOXAIMIA,  Berk,  and  Br. — A genus 
of  Phragmotrichacei  (?)  (Coniomycetous 
Fungi),  consisting  of  minute  punctifoi-m 
sacs,  soon  bursting  above,  containing  closely 
packed  tubes  producing  each  a row  of 
squarish  spores.  An  anomalous  genus.  B. 
tnmcata  has  been  found  on  dead  Wych  elms. 


Bibl.  Berk,  and  Broome,  Aim.  N.  Hist. 
2 ser.  xiii.  468.  pi.  16.  fig.  17 ; Berk.  Cryjit. 
Botany,  p.  329. 

BLYTTLV,  Endlich. — A genus  of  Pelliere 
(Hepaticae)  founded  on  the  Jungermannia 
ZyeMw  of  Hooker,  remarkable  for  the  double 
envelope  of  the  fraiit,  the  outer  being 
very  short,  dentate  and  laciniated,  while 
the  inner  forms 
a largish,  some- 
what plaited 
cylinder.  The 
antheridia  aris- 
ing from  the 
rib  are  covered 
by  incumbent 
scales,  which 
are  sometimes 
much  laciniated 
and  crowded  to- 
gether, some- 
times (J.  hi- 
bernica.  Hook. 

Brit.  Jimgerm.)  Blyttia  Lyellii,  magn.  2 diam. 

scarcely  toothed,  lax  and  larger. 

Bibl.  Hooker,  Brit.  Jung.  t.  77  & t.  78 ; 
Nees,  Lebermoose,  iii.  313 ; Flora  Danica,  t. 
2004. 

BODO,  Ehr. — A genus  of  Infusoria,  be- 
longing to  the  family  Monadina.  (Monads 
with  a tail.) 

Char.  A tail;  no  eye-spot  present;  mouth 
terminal ; animals  sometimes  united  in  the 
form  of  a mulberry  or  a bunch  of  grapes. 

Ehrenberg  describes  eight  species. 

Some  of  tliem  inhabit  the  intestinal  canal 
of  the  fr’og.  One  is  green,  the  rest  are  co- 
lourless. 

Dujardin  regards  one  species  (Bodo  gran- 
dis)  as  comprising  both  his  Heteromiia 
ocata,  and  a species  of  Anisonema)  the 
others  he  considers  as  imperfectly  examined 
species  belonging  to  his  genera  Cercomonas 
and  Amphinionas. 

Bodo  grandis,  E.  (Hctei'omita  ovata,  D.). 
Aquatic;  length  1-940  to  1-720"  (PI.  23. 
fig.  18  a). 

Bodo  socialis,  E.  (PI.  23.  fig.  18,  b,  c). 
A(piatic ; length  1-3000". 

Pritchard  describes  a species  foimd  in  the 
liquid  contained  in  an  oyster-shell,  under 
the  name  of  Bodo  oystea ! 

Bibl.  Ehrenberg,/H/«s.;  Dujardin, 
Pritchard,  Inf  us.  Animalc. 

BQSHjVIERIA,  Jacq. — A genus  of  Urtica- 
ceous  plants  closely  allied  to  our  common 
Stinging  Nettle,  and  characterized,  like  that 
and  other  species  of  Urtica,  by  containing 
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tenacious  liber-fibres.  Two  .species  ni'e  em- 
ployed in  the  East  Indies  on  this  account. 
B.  nivca,  Gaudiebaud,  yielding  the  fibre  from 
which  Chinese  grass-cloth  ('PI.  21.  fig.  26)  is 
manufactured,  is  a native  of  China,  where  it 
is  largely  cultivated,  also  in  Sumatra,  where 
I it  is  called  ' Caboose,’  and  at  Pulo  Penang, 
where  it  is  called  ‘ Eami.’  B.  Buy  a,  Wallich, 
yields  the  ‘Pooah  ’ or  ‘ Puya’  fibre  of  Nepaid 
and  Silckim  (PI.  21.  fig.  26),  which  has  long 
been  extensively  used  in  India,  and  is  said  to 
equal  the  best  Eui’opean  flax  when  properly 
dressed ; being  ordinarily  roughly  prepared, 
it  is  diiiy  and  bad-colom-ed,  but  makes 
excellent  sail-cioth  and  cordage. 

Bibl.  Hooker,  Journal  of  Botany,  vois. 
i.  & iii.  1849-51. 

BOLACOTRICHA,  Berk.  & Broome. — A 
genus  of  Dematiei(?)  (Hyphomycetous  Fun- 
gi), containing  one  species,  B.  grisea,  found 
growing  upon  dead  cabbage-stalks,  oid  mats 
made  of  Typha,  &c.,  in  tufts  fonning  iarge, 
eflFused,  gray  patches.  Messrs.  Berkeley  and 
Broome  express  themseives  doubtfuiiy  as  to 
its  reai  aflmities ; in  habit  it  approaches 
Myxoti'ic1ium,'hvLt  differs  in  its  simpie  threads 
and  iaige  spores,  whiie  the  spores  are  not  in 
chains  as  in  Sporoduni,  or  minute  and  iinear 
as  in  Trichokchoniuni.  The  threads  are  pale 
purple  imder  the  microscope,  strongly  cuiwed 
at  the  tips  like  tendi'ils. 

Bibl.  Berkeley  and  Broome,  Ann.  Nat. 
Hist.  ser.  2.  vii.  p.  97.  pi.  5.  fig.  4. 

BOLETUS,  Dni. — A genus  of  Polyporei 
(Ilj-menomycetous  Fungi),  consisting  of 
pileate  Fimgi,  or  ‘toad-stools,’  often  of  large 
size,  gi-owing  in  woods.  They  have  the  ba- 
sidia  contained  in  tubes  arranged  perpendi- 
culaily  to  the  pileus  and  opening  at  its  lower 
surface ; the  toansverse  sections  of  the  tubu- 
lar hymenium  thus  exhibit  circular  holes 
separated  by  double  septa,  each  pore  being 
formed  by  a perfect  tube,  while  in  Polyporus 
the  septa  are  single,  from  the  tubes  being  indi- 
stingmshabH blended.  See  Basidiospobes. 

B0MBACE.^E. — A subdivision  of  the  fa- 
mily of  Dicotyledonous  plants  called  Stercu- 
liaceai,  some  genera  of  which  are  called  Silk- 
cotton  trees,  fiom  the  long  hairs  which  enve- 
lupe  their  seeds,  as  in  the  true  cotton  plants. 
These  hairs  (from  Chorisiaspeciosa,Bombax, 
sp.  var.,  Enodendron,  sp.  var.)  cannot  be 
^un,  but  are  used  for  stuffing  cushions^  &c. 

1 he  Adansonia,  or  Baobab-tree,  produces  a 
pulpy  fruit,  which  contains  a considerable 
proportion  of  starch.  The  ivood  of  some 
kinds,  as  of  Bomhax  pentandra  and  Pachyra 
( Larolinea)minor,  is  remarkable  for  its  light- 


ness and  almost  corky  texture,  resulting  from 
being  composed  almost  exclusively  of  paren- 
clijunatous  cellular  tissue,  with  scattered  po- 
rous ducts  and  true  wood-cells.  See  Wood. 

BONE. — It  need  scarcely  be  stated  that 
bone  is  the  hard  substance  seiwing  to  give 
firmness  to  the  bodies  of  the  Vertm’ata,  to 
protect  their  delicate  organs,  and  to  form 
points  of  attachment  for  muscles. 

To  the  naked  eye,  bone  appears  to  consist 
of  an  apparently  homogeneous  basis,  sur- 
rounding certain  cavities,  areolie  or  cancelli ; 
these  are  most  numerous  and  larger  towards 
the  centre,  where,  in  the  MammaliaandBirds, 
they  form  a larger  cavity  called  the  medullary 

Fig.  63. 
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Segment  of  the  transverse  section  of  a human  meta- 
carpal  bone.  «,  outer  surface  of  the  bone,  with  the  outer 
am.nae  ; b mner  surface  ne.xt  the  medullary  canaf  with 
the  mner  annnte  j c,  orifices  of  the  divided  lirversian 
canals,  with  their  lamiiue  j rf,  interstitial  lamime  • e la 
cuniB,  with  their  canalieuli.  ‘•‘uiinie  , e,  la- 
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canal.  This  contains  the 
maiTow  in  the  former  class, 
but  air  in  the  latter.  Hence 
we  recognize  in  bone  an  outer 
compact  and  an  inner  spongy 
portion. 

On  examining  a thin  ti’ans- 
verse  section  of  bone  imder 
the  microscope  by  transmitted 
light  and  with  a low  power,  it 
is  found  to  exhibit  a number 
of  round  or  oval  apertm-es; 
these  are  the  orifices  of  the 
divided  vascular  or  Haversian 
canals  (fig.  63  c).  These  ca- 
nals contain  blood-vessels  in 
the  natural  state.  They  are 
cylindi-ical,  sometimes  flat- 
tened, conunimicate  freely 
vdth  each  other  and  the  me- 
dullary canal,  and  also  open 
upon  the  outer  surface  of  the 
bone.  They  mostly  rim  pa- 
rallel with  the  axis  in  the 
long  bones ; whilst  in  the  flat 
bones  they  ai’e  parallel  to  the 
surfaces,  frequently  follow- 
ing a radiating  course.  The 
branches  by  which  they  com- 
municate with  each  other  are 
either  transverse  or  oblique, 
and  piusue  a radiating  or  tan- 
gential course. 

Hence  in  a longitudinal  or 
superficial  section  of  bone,  the  canals  are 
seen  running  longitudinally,  here  and  there 
connected  by  anastomosing  branches,  and 
fonning  elongated  somewhat  rectangular 
meshes  (fig.  65). 

Fig.  65. 


Magnified  60  diameters. 

Haversian  eanals  from  the  superficial  layers  of  a human 
femur,  at  eighteen  years  of  age,  treated  with  muriatic  aeid, 
a,  Haversian  canals;  A,  osseous  suhstance  with  lacunte. 


Fig.  64. 


Magnified  23  diameters. 


In  transverse  sections  of  foetal  and  incom- 
pletety  developed  bones,  scarcely  any  of  the 
apertiues  are  met  with,  but  the  canals  are 
seen  pm'suing  a tangential  or  radial  course 
(fig.  64  a)  ; so  that  the  bones  appear  to  con- 
sist of  short  thick  layers,  each  of  which  be- 
longs to  two  canals,  which  separation  is  also 
indicated  by  a faint  median  line  in  each 
layer. 

The  Haversian  canals  vaiy  considerably 
in  size,  from  about  1-1000  to  1-200". 

The  osseous  substance  or  basis  of  bone 
possesses  a laminated  structure.  The  la- 
minre  are  visible  in  sections  of  diied  bone 
(fig.  63  a,  5),  but  much  more  distinctly  in 
bone  fr-om  which  the  inorganic  matter  has 
been  removed  b}^  digestion  in  dilute  mu- 
riatic acid.  In  this,  the  laminae  are  easily 
separable.  They  frequently  exhibit  a fibrous 
appearance,  and  near  the  surfaces  of  the 
bones  they  run  parallel  with  these  surfaces 
(fig.  63  5),  but  m the  other  portions  they 
mostly  surround  the  Haversian  canals  con- 
centrically (fig.  63  e). 


Segment  of  a transverse  section  of  the  shaft  of  the  human  femur,  at  eighteen 
years  of  age,  a,  Haversian  canals;  A,  their  internal  orifices;  c,  the  external 
orifices ; d,  osseous  substance,  with  lacunae.  There  are  no  transverse  sections 
of  the  Haversian  canals,  nor  concentric  laminae. 
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Magnified  350  diameters. 

Portion  of  a transverse  section  of  the  shaft  of  the  hu- 
merus, treated  with  oil  of  turpentine.  «,  Haversian 
canals  j b,  their  laminae,  each  lamina  with  a lighter  and 
darker  portion,  and  radiating  strite  in  the  latter  j e,  darker 
lines,  probably  indicating  greater  interruptions  in  the  de- 
position of  tire  osseous  substance ; d,  lacunae  without 
evident  canaliculi. 


WHien  a section  of  bone  is  examined  with 
a somewhat  high  power,  it  exhibits  nu- 
merous dark  spots,  with  fine  lines  branch- 
ing from  them  on  aU  sides ; the  fomier  are 
the  lacunce,  bone-corpuscles,  or  bone-cells 
(fig.  67  c,  b),  and  the  latter  are  the  canaliculi 
or  calcigerous  canals  (fig.  68  b,c,cT).  They 
derive  their  dark  appearance  in  dried  bone 
from  containing  air;  if  this  be  displaced 
by  immersion  in  oil  of  tui’pentine,  they  be- 
come so  transparent  as  to  be  scarcely  di- 
stingui.shable  (fig.  66) ; and  when  examined 
by  reflected  light,  they  appear  white.  The 
lacunae  are  generally  longer  than  broad,  and 
flattened.  They  are  about  1-1100"  in  length, 
1-2000  to  1-2800"  in  width,  and  1-.3800  to 
1-6000"  in  thickness ; but  their  dimensions 
are  subject  to  gi-eat  variety.  The  canaliculi 
vary  in  breadth  from  1-20,000  to  1-60,000" ; 
and  at  their  narrowest  part,  which  is  fur- 


Magnified 100  diameters. 

Section  of  the  surface  of  the  shaft  of  the  femur.  «,  Ha- 
versian canals ; 6,  side  view  of  the  lacume  in  the  Haver- 
sian laminae , c,  surface  view  of  lacunae. 

thest  fi’om  the  lacunfe,  they  anastomose 
with  those  of  the  adjacent  lacimte. 

In  a transverse  section  of  bone,  the  lacunce 
of  the  laminae  smTounding  the  Haversian 
canals  are  seen  to  be  placed  tangentially  to 
the  orifices  of  these  canals,  as  in  figs.  66  and 
68;  whilst  those  of  the  laminae  near  the 
siu’faces  are  parallel  with  these  surfaces 
(fig.  63). 

In  a longitudinal  section  made  through 
the  Haversian  canals,  they  appear  arranged 
in  numerous  longitudinal  rows  running  par- 
allel with  the  Haversian  canals  (fig.  67). 
The  general  aiTangement  is,  that  the  long 
axis  of  the  lacunae  is  parallel  with  the  la- 
minae in  which  they  are  contained,  or  between 
which  they  are  situated. 

When  the  section  coincides  with  the  sur- 
faces of  a set  of  the  lacunae,  they  present  a 
very  elegant  round  or  oval  form  (fig.  71), 
in’egidany  surrounded  by  a peifect  tuft  of 
canalicidi,  which,  being  turned  directly  to- 
wards the  observer,  appeal'  more  or  less 
shortened,  and  a small  number  of  others, 
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Fig.  68. 


Fig.  69. 


l^Iagniiied  300  diameters. 

Part  of  a transverse  section  of  the  shaft  of  the  humerus, 
a,  Haversian  canals  ; dy  lacunae  with  their  canaliculi. 


Magnified  350  diameters. 

Portion  of  the  outer  surface  of  the  tibia  of  a calf.  The 
dots  represent  the  orifices  of  the  canaliculi,  the  larger 
dark  indistinct  spots  are  their  lacunce  seen  through  the 
osseous  substance. 


Fig.  70. 


Magnified  350  diameters. 

Cartilage  of  bone,  after  boiling  in  water  ; a,  lacunse; 
by  nuclei. 


Fiff.  71. 


Magnified  450  diameters. 

Lacunae  (surface  view)  with  the  canaliculi,  from  the  parietal  bone.  The  dots  seen 
upon  or  between  the  lacume  represent  divided  canaliculi,  or  their  orifices  opening  into 
the  lacume,  «,  a,  groups  of  transversely  divided  canaliculi. 
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which  are  ditl’used  thraugh  the  surface  of 
the  lauiclhe.  1 lere  and  there,  in  the  tliinnest 
portion  of  the  section,  a group  of  trans- 
vei-selv  divided  canalicidi  is  seen  ffig.  71 
a,  a),  without  the  lacun.'c  to  wliich  they 
belong,  giving  the  substance  a sieve-like 
appearance.  At  the  outer  and  inner  surfaces 
of  the  hones,  the  canalicidi  tenninate  by 
open  mouths  (tig.  t>9} ; and  those  neai'est 
the  Ilavei-sian  canals  open  into  them. 

The  contents  of  the  lacimae  are  the  same 
as  those  of  the  cells  of  cartilage,  viz.  a trans- 
parent, probably  tenacious  liquid,  with  a 
ceU-uucleus  (fig.  70). 

If  the  cai-tilage  of  bone  be  boiled  for  two 
or  three  minutes  in  water  or  a solution  of 
caustic  soda,  the  nuclei  are  often  rendered 
very  distinct.  After  macerating  bone  in 
dilute  muriatic  acid,  the  lacimse,  with  longer 
or  shorter  processes,  become  isolated,  and 
appear  as  independent  fonnations ; the  stel- 
late cells  of  the  secondary  cartilage  nearest 
the  lacimse  are  more  resisting  than  the  rest, 
and  less  acted  upon  by  the  acid. 

In  regard  to  the  minute  sti’ucture  of  bone, 
independently  of  the  lacimse  and  their  cana- 
licidi,  a dry  polished  section  exhibits  a very 
delicate  dotted  appearance,  which  malces  the 
bone  appear  gi'anidar,  as  if  composed  of 
closely  aggregated  pale  grannies,  about 
1-50,000  to  1-60,000"  in  size.  This  is  best 
seen  in  a ti'ansverse  section. 

When  bone  is  calcined  and  the  residue  is 
rubbed  between  two  pieces  of  glass,  or  when 
I bone  is  digested  in  a Papin’s  digester,  minute 
inorganic  gi’anules  are  left ; these  are  oval 
I or  oblong,  frequently  angular,  and  are  about 
I 1-10,000  to  1-20,000"  in  diameter. 

Hence  bone  probably  consists  of  an  inti- 
mate mixtiue  of  organic  and  inorganic 
matter,  in  the  form  of  minute,  firmly-imited 
granules. 

The  above  remarks  apply  to  human  bones ; 
and  those  of  the  other  Mammidia  agi’ee 
essentially  in  structm’e  -wdth  the  fomier. 

In  Birds,  the  Haversian  canals  are  more 
numerous  and  smaller  than  in  the  Mam- 
malia, and  frequently  run  in  a direction  at 
right  angles  to  the  shaft;  the  lacunas  are 
also  more  numerous  and  smaller. 

In  Reptiles,  the  Haversian  canals  are  few 
. and  very  large,  larger  than  in  either  of  the 
other  classes ; the  lacunas  and  the  canalicidi 
are  also  very  large,  and  the  latter  very 
) numerous. 

; In  Fishes,  the  structure  is  more  irregular; 
I there  are  no  conceutiic  lamiiue ; the  Havers- 
ian canals  are  sometimes  absent,  at  others 


very  large  and  numerous ; frequently  the 
lacunas  are  absent,  whilst  the  canalicidi  are 
unusually  long  and  elegantly  wavy  and 
branched. 

The  structures  representing  the  bones  in 
the  Invertebrata  are  noticed  under  the  re- 
spective classes. 

The  marrow  or  medullary  tissue  of  bones 
consists  of  ordinary  fatty  tissue,  free  fatty 
matter,  a particular  liquid  and  cells,  witlr 
vessels  and  nerves,  suiTOunded  and  traversed 
by  a small  quantity  of  areolar  tissue.  Some 
of  the  larger  cells'(?),  foimd  in  foetal  bones, 
contain  a large  nmnber  of  nuclei  (fig.  72). 


Magnified  350  diameters. 

Peculiar  granular  cells,  containing  numerous  nuclei, 
from  the  very  young  marrow  of  the  flat  bones  of  the 
human  skull. 

When  animals,  especially  young  ones,  are 
fed  with  madder,  the  bones  speedily  acqidre 
a beautiful  red  colour,  principally  aroimd 
the  Haversian  canals,  because  it  is  here  that 
the  process  of  formation  of  new  bone  is  most 
active ; and  the  earthy  matter  precipitated 
from  the  blood  carries  down  with  it  the 
colouring  matter  of  the  madder. 

The  blood-vessels  of  bone  Avhich  are  dis- 
tributed to  the  marrow  (the  nutrient  vessels), 
enter  particular  canals  on  the  external  siu-- 
face ; whilst  those  coimected  with  the  Ha- 
versian canals  are  derived  from  the  peri- 
osteum and  those  of  the  maiTow.  The  two 
sets  anastomose  freely. 

Chemically,bone  consists  of  gelatine,  with 
phosphate  of  lime,  small  quantities  of  carbo- 
nate of  lime,  carbonate  ol  magnesia,  fluoride 
of  calcium,  and  sometimes  a little  oxide  of 
u'on  and  magnesia. 

By  digesting  bone  with  dilute  muriatic  or 
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Fig.  73. 


Magnified  20  diameters. 

Perpendicular  section  of  the  margin  of  the 
shaft  of  the  femur  of  a child,  two  weeks  old, 
showing  the  calcification  of  cartilage,  a,  car- 
tilage and  its  cells ; margin  of  calcification ; 
the  dark  stripes  represent  the  calcification  of 
the  intercellular  substance,  which  precedes 
that  of  the  cartilage-cells  indicated  by  the 
lighter  portions ; c,  compact  calcified  layer  near 
the  calcifying  margin ; d,  spongv  substance 
with  cancelli,  e,  formed  by  the  absorption  of 
the  calcified  substance 


Fig.  74. 


Magnified  300  diameters. 

Seetion  of  the  margin  of  ealeification  of  the  condyle  of  the  femur  of 
a ehild  two  years  old,  affected  with  riekets.  a,  cartilage  eells,  single 
and  multiplying,  in  scries ; 6,  a,  more  or  less  striated  intercellular 
substance  j d,  cartilage-cells  at  the  very  commencement  of  secon- 
dary deposition  j e,  the  same  in  a more  advanced  state,  with  greatly 
thickened  walls,  indications  of  the  canaliculi,  and  commencing  de- 
position of  calcareous  salts  in  the  walls,  hence  their  darker  colour, 
the  nuclei  still  distinct ; /,  still  more  developed  and  calcified  cells 
imbedded  in  the  intercellular  substance  g,  which  is  also  becoming 
calcified. 


other  acids,  the  inorganic  matter  is  removed, 
and  by  treatment  with  solutions  of  alkalies 
or  incineration,  the  organic  substance  or 
cartilage  may  be  separated. 

In  the  development  oj^  hone,  first  the  cells 
of  the  (primary)  cartilage  multiply  by  en- 
dogenous cell-growth,  forming  longitudinal 
rows  or  iiTegular  heaps.  These  fuse  and 
liquify,  so  as  to  produce  canals  and  cancelli, 
in  which  blood-vessels  and  medulla  are 
fonned.  Earthy  matter  is  then  deposited 
in  the  cartilage,  in  a finely  gi’anulai’  form 
(fig.  73) ; thus  we  have  calcified  cartilage, 
— ^but  not  bone.  Absorption  of  the  calcified 


cartilage  next  takes  place,  by  which  larger 
canceUi  and  canals  are  formed ; and  lastly 
deposition  on  the  walls  of  the  cancelli  and 
canals,  of  a soft,  amorphous  or  striated 
(secondary)  cartilage  containing  stellate 
(areola^  corpuscles,  occurs,  which  becomes 
calcified,  to  fomr  the  true  bone ; the  absoi’p- 
tion  of  the  calcified  cartilage,  and  the  deposi- 
tion in  its  place  of  new,  continuing  until  the 
structure  of  the  bone  is  perfected. 

In  certain  morbid  conditions,  as  in  rickets, 
the  development  of  the  bone  is  aivested  at 
the  state  of  ossified  cartilage,  secondary 
deposit  occurring  in  the  cells  of  the  primary 
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cartilage  as  iu  the  case  of  vegetable  cells 
(fig.  74),  the  spaces  left  having  great  resem- 
blance to  the  lacuna}  and  canaliculi  of  bone. 

Adventitious  hone  agTees  in  general  struc- 
ture with  the  normal ; it  is  met  with  iu  all 
stages  of  development. 

To  examine  the  structure  of  bone,  thin 
sections  are  requisite.  The  method  of  making 
these  is  described  under  Preparation.  By 
maceratmg  bone  in  mmiatic  acid  diluted 
wfith  from  10  to  20  parts  of  water,  the  in- 
organic matter  is  removed,  the  cartilage 
. bemg  left.  Thin  sections  of  this  can  then 
' be  readily  made. 

The  canaliculi  are  not  easily  seen  when 
sections  of  bone  are  immersed  in  liquids, 
for  these  fill  them  up.  But  it  is  a difficult 
matter  to  measure  the  lacunae,  unless  the 
section  be  moistened  with  tiu’pentine  or 
other  liquid. 

Very  thin  sections  may  be  preserved  in 
the  dry  state ; those  which  are  thick  may 
be  mounted  in  inspissated  Canada  balsam, 
which  does  not  easily  enter  the  canaliculi, 
yet  greatly  increases  the  general  ti’ans- 
parency  of  the  section. 

Bibl.  \i.o\\\kex,Mikrosk.Anat.  ii.;  Tomes, 
Todd's  Cycl.  Anat.  and  Phys.,  art.  Osseous 
Tissue ; Quekett,  Trans.  Micros.  Soc.  1846 ; 
Paget,  Report,  Brih  and  For.  Med.  Rev. 
1842  ; H.  Midler,  Siebold  Kdlliker's  Zeit- 
sckrift,  ix.  147,  and  the  Bibl.  therein.  See 

g'j' Y 

BONNEMAISONIA,  Ag.— A genus  of 
Laurenciaceae  (Florideous  Algae),  bearing 
peai-shaped  spores  in  stalked  ceramidia. 

B.  asparagoides  is  a sea- weed  with  a frond 
4 to  12  inches  long,  growing  near  low-water 
mark  or  deeper,  of  delicate  feathery  character 
and  deep  ciimson  colom’. 

Bibl.  Harvoy,  Phyc.  Brit.  pi.  61 ; Brit. 

I Marine  Alga,  p.  97.  pi.  12  D ; GreviUe,  Algce 
Brit.  p.  106.  pi.  13.  ^ 

BOIIACIC  ACID — Is  the  acid  of  the 
weU-knoivTi  salt,  borax,  in  which  it  exists 
t combined  with  soda,  in  the  proportion  of  two 
atoms  of  the  acid  to  one  of  the  base.  Boracic 
acid  is  prepared  by  mixing  three  pai'ts  of 
! borax  dissolved  in  twelve  parts  of  boiling 
1 water  wfith  one  part  of  sulphuric  acid  or 
[ common  oil  of  vitriol.  As  the  mixture  cools, 

; the  boracic  acid  separates  in  the  crystalline 
I form.  It  may  be  purified  by  re-solution  in 
I hot  water,  and  subsequent  cooling ; finally, 
j the  crystals  arc  pressed  between  blotting- 
! paper,  and  dried.  Boracic  acid  belongs  to 
the  doubly  oblique  prismatic  system,  and 
the  crystals  possess  two  optic  axes.  Those 


deposited  from  the  hot  aqueous  solution  are 
mostly  six-sided  plates;  they  exhibit  the 
phiEiiomena  of  analytic  crystals,  but  at  their 
lateral  surfaces  or  edges  only;  and  when  their 
entire  surface  appears  dark  or  coloiu-ed  with 
the  polarizer  alone,  the  crystals  are  found  to 
be  laminated.  But  when  an  alcoholic  solu- 
tion of  boracic  acid  is  evaporated  on  a slide, 
or  stiU  better,  when  some  phosphoric  acid  is 
added  to  solution  of  borax,  and  the  mixture 
evaporated,  minute  disks  or  sphemles  of  the 
acid  are  formed ; these,  when  carefully  ex- 
amined, are  seen  to  be  composed  of  minute 
needles  radiating  from  a centre,  exactly  as  in 
the  oxalm’ate  of  ammonia.  In  some  of  them 
the  needles  are  so  closely  in  contact,  that 
they  are  undistinguishable,  and  the  circiun- 
ference  of  the  disk  appears  entire ; in  others, 
the  free  extremities  of  the  needles  are  seen 
projecting  beyond  the  circumference.  They 
are  perfectly  colourless,  and  almost  transpa- 
rent when  viewed  by  ordinary  light,  im- 
mersed in  balsam.  But  when  examined  with 
olarized  light,  each  disk  exhibits  the  most 
eautiful  cross  and  coloured  rings,  just  as  in 
the  case  of  the  oxalurate  of  ammonia,  in 
which  we  have  described  the  phsenomenon 
more  frilly. 

In  some  of  the  specimens  of  boracic  acid, 
the  crystalsform  elegantarborizations,  which 
also  possess  considerable  analytic  power. 

The  proportions  of  phosphoric  acid  and 
borax  requisite  to  produce  the  disks  cannot 
be  laid  down  : they  can  only  be  prepared  by 
accident  in  a nimiber  of  tiials.  Even  the 
same  solution  will  sometimes  yield  them,  at 
others  not.  Drops  of  the  solution  should  be 
placed  upon  a number  of  slides,  and  these 
laid  upon  a wainn  iron  plate.  The  disks  are 
much  more  beautiful  than  those  of  oxalurate 
of  ammonia,  appearing  more  transparent 
and  the  colours  more  brilliant,  probably 
from  their  being  more  highly  refractive. 
They  are  difficult  also  to  preseiwe.  Even 
when  mounted  in  Canada  balsam,  they  de- 
liquesce after  a time,  and  lai’ge  crystals  take 
their  place. 

Bibl.  Fox  Talbot,  Phil.  Trans.  1837; 
Brewster,  Optics,  1863. 

BORRERA,  Ach.  (Physcia,  Schreber). — 
A genus  of  Parmeliaceae  (Gymnocarpous 
Lichens),  some  species  of  which,  such  as  B. 
ciliaris,  tenella  and  furfuracea,  are  common 
on  trunks  of  trees  or  old  palings.  B.  ciliaris 
is  an  especially  favourable  liclien  for  obser- 
ving the  organs  called  spcrmogonia  (see  Li- 
CHENEs).  The  specimens  which  possess 
these  display  them  under  the  form  of  pro- 
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jecting  brown  or  black  tubercles  upon  the 
naiTOwest  lobes  of  tbe  tballus,  mostly  above. 
The  largest  size  which  they  attain  is  about 
1-25"  ill  diameter.  Examined  as  opalce  ob- 
jects under  a low  power,  they  display  pores 
or  irregular  fissui'es  above.  Fine  sections 
examined  under  high  powers  as  transparent 
objects,  show  that  the  fissures  or  pores  lead 
into  sinuous  cavities  lined  by  delicate  fila- 
ments {sterigmuta)  bearing  at  their  sides 
minute  cylinchical  corpiLScles  about  1-6000" 
long  (spennatia),  which  readily  become  de- 
tached, and  exhibit  a molecidar  motion  in 
water. 

lledwig  first  supposed  these  sperniogonia 
of  Borrera  ciliaris  to  be  male  organs ; but  the 
idea  was  rejected  until  Itzigsohn  pointed  cut 
the  existence  of  the  spermatiu  and  the  mo- 
lecular movement  in  the  same  species,  which 
he  regarded  as  analogous  to  that  of  sperma- 
tozoids.  Tulasne  has  since  elaborated  the 
whole  question,  and  his  statements  Avill  be 
found  under  Lichenes. 

Bibl.  Systematic : Hook.  Br.  FI.  ii.  part 
1.  226 ; Schcerer,  Enumeratio,  &c.  p.  10, 11. 
pi.  2.  fig.  1 (as  Physcia).  Physiological : 
Hed\rig,  T/ieoria  Generationis,  p.  120.  pi.  30, 
31 ; Itzigsohn,  Botanische  Zeitung,  viii.  393, 
913,  ix.  163 ; Tulasne,  Memoire  snr  les  Li- 
chens, 1852.  136.  pi.  2.  figs.  16,  17.  {Ext. 
Ann.  des  Sc.  Nat.  3 ser.  xvii.  p.  160.  pi.  2. 
figs.  16,  17.) 

BOSMINA,  Baird. — A genus  of  Entomo- 
sti-aca,  of  the  order  Oladocera,  and  family 
Daphniadte. 

CViar.  Head  tenninated  in  front  by  a shaiq) 
beak  directed  fonvards,  and  from  the  end  of 
which  proj  ect  the  long,  many-j  ointed,  curved 
and  cylindrical  superior  antennEE ; inferior 
antennte  two-branched,  one  branch  with 
three,  the  other  with  foiu  joints;  five  pairs 
of  legs. 

B.  longirostris  (PL  15.  fig.  2).  Superior 
antennffi  with  twenty  joints. 

Foimd  in  the  New  Biver,  and  Hampstead 
ponds.  (Nat.  size,  fig.  2*.) 

Bibl.  Baud,  Brit.  Entoinostr. 

BOSTRYCHIA,  Fries.  See  Cytispoba. 
Bostrychia,  Montagne,  is  a Elorideous  Alga 
=Alsidmm,  Agardh. 

BOTHRENCHYMA. — Pitted  tissue  of 
Plants.  See  Tissue,  Vegetable,  and  refer- 
ences under  that  head. 

BOTHRIOCEPHALUS,  Rudolphi.— A 
genus  of  Entozoa,  of  the  order  Stereluiintha, 
and  family  Cestoidea. 

Char.  Body  long,  flat,  soft  and  jointed; 
head  slightly  tumid,  oval  or  somewhat  qua- 


drangular, with  two  opposite  depressions,  or 
with  four  ear-like  appendages,  or  irith  four 
depressions  furnished  with  hooks;  genital 
pores  mesial. 

The  species  are  common  in  fish  and 
birds,  more  rare  in  mammalia,  and  veiy 
rare  in  reptiles.  They  usually  inhabit  the 
alimentary  canal,  sometimes  the  abdominal 
cavity. 

Thirty-fom’  species  are  enumerated  by 
Rudolphi,  ten  of  which  are  doubtful.  Du- 
jardin  enumerates  twenty-three  species. 

Bothriocephalus  latus  {Tcenia  lata,  the 
broad  tape-wonn)  is  the  only  species  which 
inhabits  the  human  intestines.  In  it  the 
head  is  somewhat  ovoid,  with  two  elongated 
opposite  depressions,  but  no  hooks ; the 
neck  generally  not  distinct.  The  joints  of 
the  body  ai’e  very  broad  in  proportion  to 
their  length.  The  orifices  leading  to  the 
ovaries  are  situated  in  the  centre  of  the  flat 
sm-face  of  each  joint;  and  aroimd  them  the 
oviducts  are  seen,  having  a radiated  or  stel- 
late appearance.  Sometimes  a minute  body 
can  be  seen  projecting  fi’om  the  genital  pore 
— the  male  organ.  It  exclusively  inhabits 
the  small  intestines.  It  is  rai’e  in  England. 
It  is  sometimes  20  feet  in  length. 

See  T.ffiNiA  and  Entozoa. 

Bibl.  Rudolphi, ops.;  Bremser, 
Ueher  hhend.  Wiirmer,  &c. ; Dujardin,  Eiist. 
Nat.  d.  Helmintli. ; Eschricht,  Anat.  Phys. 
Entersuch.  ii.  die  Bothrio. ; Blanchard,  Ann. 
des  Sc.  Nat.  3 sdr.  xi. 

BOTRYCIHUM,  Swartz.— A genus  of 
Ophioglossaceous  Ferns.  Moon-wort  {Bo- 
trychium  Lunarid)  is  an  indigenous  repre- 
sentative. 

BOTRYBINA,  Brdb.— A genus  of  Pal- 
mellete  (ConfeiToid  Algte),  consisting  of  one 
species  of  gveeu  microscopic  plants,  B.  vul- 
garis,forming  a somewhat  gelatinous,  black- 
ish-green stratum  on  the  gi'oimd,  on  trees, 
or  on  mosses,  in  damp  places. 

The  spores,  about  1-10,000"  iu  diameter, 
increase  by  cell-division  till  they  form  sphe- 
rical bodies  composed  of  many  cells,  the  pe- 
ripheral layer  of  which  is  diaphanous,  the 
internal  gi'een  from  gi’amdar  contents ; the 
internal  vesicles  multiply,  with  constant  in- 
crease of  size  of  the  whole,  until  the  little 
fronds  acquire  the  dimensions  of  a pin’s  head 
(1-30"  Kiitzing)  ; the  whole  celhdar  struc- 
ture is  firmly  coherent.  These  bodies  re- 
quire further  study  of  development. 

Bibl.  Brdbisson,  Nonv.  Genr.  d'Alg. 
(1839),  p.  3.  fig.  3 ; Meneghini,  Monog.  Nos- 
toch.  p.  98.  pi.  13.  fig.  2 ; Ilassall,  Br.  Freshw. 
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fig- 


Kiitzing, 


Tab. 


AUjcf,  320.  pi.  81. 
rin/coloq.  pi.  10. 

BOTilY  BIRjM,  AVallr.  {Hydrogastrum, 
Desv.l. — A genus  of  Siplionete  (Confervoid 
Algaj),  of  which  one  species  is  found  in 
this  country,  growing  upon  damp,  clayey 
ground,  the' dried-up  bottoms  of  ponds,  &c. 
A single  plant,  as  developed  from  a spore  or 
gonidium,  exhibits  a remarkable  character, 
having  a lower  branched  filamentous  por- 
tion, gi-owing  in  the  ground,  and  an  erect 
spherical  or  obovate  portion,  or  head,  about 
the  size  of  a mustard-seed,  or  a little  larger, 
of  a bright  green  colour,  the  whole  struc- 
ture consisting  merely  of  a single  cell,  with 
one  continuous  cavity  ^ 

runuing  through  the 
entire  plant.  The 
figure  (tig.  75)  repre- 
sents such  a specimen, 
with  a second  budding 
from  it  by  vegetative 


increase;  and  in  this 


Botrydium  granulatum. 
Magnified  10  diameters. 


way  the  plants  come  to 
form  tufts  or  groups, 
like  little  bunches  of 
grapes ; hence  the 
name.  The  cell-mem- 
brane acquires  consider- 
able thickness ; and  at 
the  period  w'hen  it  is 
softening,  and  about 
to  dissolve  to  allow  of 
the  escape  of  the  gonidia,  it  is  seen  clearly 
to  be  composed  of  numerous  lamellae,  like 
that  of  Hydrodictyon.  The  globular  head 
is  lined,  in  the  full-gi-own  specimens,  with 
a layer  of  protoplasm  (primordial  utricle), 
containing  abimdance  of  chlorophyll  glo- 
bules ; and  at  a certain  period  this  becomes 
broken  up  into  numerous  free  globular  por- 
tions, the  gonidia.  Itzigsohn  states  that  he 
has  seen  these  gonidia  ‘sw-aim’  out  from 
the  parent  sac,  but  gives  no  details. 

Bibl.  Greville,  Algce  Brit.  196.  pi.  19 ; 
Hassall,  Brit.  Freshiv.  Algce,  305.  pi.  77. 
fig.  6 ; Kiitzing,  Nova  Acta,  xix.  pt.  2.  pi.  69. 
figs.  1-10 ; Braun,  Verj'myuny  in  dcr  Natur, 
pp.  136,  206,  236,  292;  ibid.  Ray  Society's 
Translation  (1853),  pp.  128,  &c.;  Itzigsohn, 
Bot.  Zeituny,  xiii.  p.  257. 

BOTRYLLIDTE. — A family  of  Tunicate 
Mollusca.  Distinguished  by  the  individual 
bodies  being  united  into  a common  mass, 
which  is  attached ; and  by  the  mantle  being 
united  to  the  test  at  the  orifices  only. 

These  animals  form  translucent  gelatinous 
or  cartilaginous  masses,  of  various  hues  of 


orange,  pui-ple,  yellow,  blue,  grey,  and  gi-een; 
and  are  found  under  stones,  or  rocks,  or  en- 
crusting sea-weeds,  near  low-w'ater  mark. 
The  bodies  ai-e  often  arranged  in  elegant 
star-like  clusters  or  systems ; the  anal  ori- 
fices usually  tenninating  in  a common  cen- 
tral cavity  or  vent.  Genera : 

1.  Aplidium.  Form  variable;  systems 
numerous ; central  cavity  none ; bodies  with 
thorax,  fore-  and  hind-abdomen ; branchial 
orifice  six-rayed ; anal  simple  and  indistinct. 

2.  Sidynum.  Encrusting ; systems  coni- 
cal, truncate  and  starred  at  the  summit, 
centre  depressed ; thorax  and  abdomen  pre- 
sent ; branchial  orifice  eight-rayed. 

3.  Polyclinum.  Form  variable ; systems 
numerous,  convex  and  radiating,  with  cen- 
tral cavity;  bodies  with  thorax,  fore-ab- 
domen, and  long-stalked  hind-abdomen ; 
branchial  orifice  six-rayed;  anal  projecting 
horizontally. 

4.  Amaroucium.  Lobed  or  encrusting, 
sessile  or  stalked ; systems  numerous,  with 
a central  cavity ; bodies  as  in  Aplidium, 

5.  Leptoclinum.  Thin,  encrusting;  sy- 
stems numerous ; bodies  with  thorax  and 
abdomen ; branchial  orifice  six-rayed ; anal 
opening  into  a common  vent,  more  or  less 
branched. 

6.  Bistoma.  Sessile ; cartilaginous  fonn 
variable;  systems  numerous,  circular;  bodies 
in  one  or  two  rows  at  unequal  distances 
from  a common  centre,  with  thorax  and 
stalked  abdomen;  branchial  and  anal  ori- 
fices six-rayed. 

7.  Botryllus.  Encrusting,  gelatinous ; sy- 
stems numerous ; bodies  horizontal,  in  stars 
round  a common  vent;  bodies  undivided; 
branchial  orifice  simple,  remote  from  the 
vent. 

8.  Botrylloides.  As  the  last,  but  stars 
iiTegular  and  ramifying;  bodies  vertical; 
orifices  approximated. 

9.  Syntethys.  Mass  sessile,  gelatinous, 
forming  a single  system;  bodies  sessile; 
orifices  simple,  without  rays. 

Bibl.  See  the  Genera. 
BOTRYLLOIDES,  M.-Edw.— A genus 
of  Timicate  Mollusca,  of  the  family  Bo- 
tiyllidse. 

Char.  See  Botbyllid.®. 

Four  species;  B.  Leachii,  hyaline,  pur- 
plish, stars  mottled-white  and  yellow;  B. 

transparent,  stai’s white;  B.rotifera, 
yellowish,  systems  speckled  with  red';  B. 
ruhrum,  intense  orpiment-red. 

Bibl.  Gosse,  Mar.  Zool.  ii.  34 ; Forbes 
and  Hanley,  Brit.  3£oll.  i.  23. 
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BOTRYLLUS,  Gaertn. — A ^nus  of  Tu- 
nicate MoUusca,  of  the  family  Botryllidie. 

Char.  See  Botryllidje. 

Six  species : B.  Schlosseii  (PI.  43.  fig.  20), 
stars  nimierous,  individuals  ten  to  twenty 
or  more,  yellowish  and  reddish,  common; 
B.  pohjcyclus,  stars  numerous,  individuals 
eight  to  twenty  or  more,  bluish,  general; 
B.  violaceiis,  B.  smaragdus,  and  B.  bivit- 
tatus. 

Bibl.  Gosse,  Mar.  Zool.  ii.  34 ; Forbes 
and  Hanley,  Brit.  Mollusc,  i.  19. 

BOTR  Y OCOCCU  S,Kiitzing. — Described 
as  a floating  genus  of  Pahnellese  (Confervoid 
Algae),  forming  lohed  and  irregular  bodies 
enclosed  in  a common  large,  hyaline,  mem- 
branous sac,  about  1-24"  in  diameter,  and 
containing  a number  of  fixed  gi-anules, 
1-7000  to  1-5000"  in  diameter,  of  a bright 
or  dark  green  or  a red  colour. 

Bibl.  Kiitzing,  Species  Alganim,  p.  892. 

BOTRYOCYSTIS,Kutzing.— Described 
as  a genus  of  Palmelleae  (Confervoid 
Algae),  found  in  stagnant  &esh  water,  but 
apparently  forms  related  to  Volvox.  See 
\ OLVOCINE.®. 

Bibl.  Kiitzing,  Sp.  Alg.  p.  208;  Tah. 
Phyc.  pi.  9 and  10;  Braun,  Virjiingung,  &c. 
p.  170 ; ibid.  Bay  Translation,  1853,  p.  159. 

BOTRYOSPORIUM,  Corda  (Sfachyli- 
dimn,  Fries). — A genus  of 
Mucedines  (Hyphomyce- 
tous  Fimgi)  allied  to  Bo- 
trytis,  but  distinguished  by 
the  lateral  position  of  the 
sporiferoiis  branches  (fig. 

78).  British  species : 

1.  B.  diffumim,  Corda 
(Stachylidiu7n  diffusum,  Fr., 

Botrytis  diffusa,  GreviUe), 
forms  loose  white  tufts,  a 
quarter  of  an  inch  high,  on 
decaying  herbaceous  plants, 
especially  potatoes. 

2.  B.  pulchrum,  Corda 
(fig.  76),  fomiing  mealy 
patches  on  living  or  de- 
caying herbaceous  plants. 

Bibl.  Corda  in  Stm-m’s 
Deutschl.  FI.  iii. ; Prachtfi. 

Em-op.  Schiimn.  p.  39;  GreviUe,  Sc.  Crypt. 
FI.  1. 126.  fig.  2 ; Cun-ey,  Quart.  Journ.  Mic. 
Sc.  V.  p.  117. 

BOTRYTIS,  Mich. — A genus  of  Muco- 
rini  (Hyphomycetous  Fungi),  among  which 
are  found  some  of  the  commonest  moulds 
of  decaj-iiig  vegetable  substances,  and  some 
very  important  parasitic  fungi.  Corda  sepa- 


Fig. 76. 


Botr3'osporium 

pulchrum. 

A fertile  filament 
bearing  sporiferous 
lateral  branches, 
hlagnihed  200  diams. 


rated  tlie  species  wdth  the  filaments  conti- 
nuous into  a genus  called  Peronospora  (fig. 
77),  from  those  with  articulate  filaments 


Fig.  77. 


Fig.  78. 


Botrytis  (Peronospora). 
Magnified  200  diameters. 


Botrytis. 

Magnified  200  diamaters. 


(fig.  78).  Among  the  remaining  foims  are 
distinguished  species  of  v'arjdng  habit,  sepa- 
rated by  some  authors  imder  the  name  of 
Polyactis  and  Haplaria ; Acrostalagmus 
seems  distinct  and  more  like  Tiicothecium. 
The  Potato-fungus,  and  the  Muscardine  of 
silk-worms,  ai’e  species  of  Boti’ytis,  ns  de- 
scribed below;  their  natmal  history  is  fur- 
ther ti’eated  of  under  the  head  of  Parasitic 
Fungi.  The  foUowing  have  been  described 
as  British  species : — 

1.  B.  (Perojiospora,  Unger,  Haplmda,  Lk.) 
yrisea,  Fr.  Fertile  filaments  simple  or 
forked,  gray,  slender,  rather  rigid,  septate, 
with  little  heaps  of  globose  gray  spores  at 
the  apices  and  sides.  On  decaj’ing  vegeta- 
bles, usuaUy  on  ^arganium  and  allied 
plants.  Corda,  Icon.  Fung.  i.  pi.  4.  fig.  246. 

2.  B.  cinerea,  Pers.  Fertile  filaments 
gregai’ious,  almost  simple,  cinereous,  soon 
strangulated,  with  white  spores  attached 
here  and  there.  Not  uncommon  on  stems 
of  herbaceous  plants. 

3.  B.  cana,  Schmidt.  Fertile  filaments 
cinereous  or  whitish,  branched  at  the  apex ; 
spores  large,  oval.  On  rotting  stems  and 
leaves.  Mucor  racemostes,  BuUiai’d,  t.  504. 
fig.  7. 

4.  B.  indgai'is,  Fr.  Fertile  filaments 
gi'ay,  divided  at  the  apex  into  lobe-like 
branches,  on  which  are  coUected  the  globose 
minute  spores.  Common  on  rotting  plants. 
B.  acinorum,  Pers.  Fresenius,  Beitr.  z. 
Mycologie,  i.  pi.  2.  (P)  Polyactis  mlgaiis, 
Nees,  Syd.  fig.  57. 

5.  B.  vera,  Fr.  Fertile  filaments  gi'ay, 
branched  above,  forming  spikes  about  the 
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slender  apices.  On  decaying  substances, 
flings,  &c.  JSIucov  SotviftiSj  IBolton^  pi.  132, 
fig.  3. 

6.  B.  crnstosa,  Fr.  Fertile  filaments  white, 
simple,  trifid  andverticillate;  spores  globose, 
terminal.  On  stems  and  leaves. 

7.  B.  parasitica,  Pers.  Fertile  filaments 
white ; branches  ramulose;  spores  veiy  large, 
globose.  Caspai-y  has  found  here  cysts  con- 
taining minute  spores  (sporidanyia).  On 
Cruciferse  (timiips,  cabbages,  &cA  Berke- 
ley, Jbuni.  Hort.  <&c.  i.  pi.  4.  fig.  26 ; Corda, 
lean.  Fung.  v.  pi.  2.  fig.  18.  Mucor  Botnjtis, 

' Sowerby,  pi.  359. 

8.  B.  effusa,  Greville.  Fertile  filaments 
purplish-gray,  branched  above;  branches 
short,  divaricate ; spores  large,  oval.  Fre- 
quent on  the  lower  face  of  leaves  of  spinach. 

9.  B.  citrina,  Berk.  Mycelium  white; 
fertile  filaments  erect,  articulated,  branched ; 
branches  sub-cymose,  and,  like  the  obovate 
spores,  lemon-coloured.  On  dead  branches 
of  cherrA'-trees.  Berkeley,  Ann.  Nat.  Hist. 
i.  p.  262.  pi.  8.  fig.  12. 

10.  B.  curta,  Berk.  Fertile  filaments 
simple,  abbreviated,  denticulate  at  the  tips, 
gi-ay-brown  ; spores  oval.  On  Anemone 
nemorosa,  Berk.  An7i.  Nat.  Hist.  1.  c.  pi.  8. 
fig.  13. 

11.  B.  desti'uctor.  Fertile  filaments  gray, 
erect,  scai’cely  septate ; branches  alternate, 
the  last  forked,  hooked,  and  divaricated ; 

! spores  obovate,  much  attenuated  at  the 
base.  Very  destructive  on  species  of  Allium 
(onions,  &c.).  Berk.  Ann.  Nat.  Hist.  vi. 
p.  436.  pi.  13.  fig.  23. 

12.  B.  terrestris,  Pers.  Fertile  filaments 
white,  quatemately  divided  at  the  tips,  each 
tip  bearing  a single  globose  spore.  On  rotten 
sticks.  I^rk.  1.  c.  pi.  14.  tig.  24;  Stachy- 
lidtum  terrestre,  Grev.  Sc.  Crypt.  Flora,  pi. 
257. 

13.  B.  UHicce,  Libert,  MSS.  (Berk.).  Fer- 
tile filaments  grayish  lilac,  loosely  divided 
above ; branches  forming  an  acute  angle ; 
extreme  branchlets  simple  or  forked,  some- 
times curved,  rarely  inflated ; spores  large, 
ovate,  apex  papilliform.  On  nettle  leaves. 
Berk.  A7ui.  Nat.  Hist.  ser.  2.  vii.  p.  100. 

! 14.  i?.  JbwesiV,  Berk,  and  Br,  Fertile  fila- 

I ments  erect,  fawn-coloured,  branched  above ; 

I branches  and  branchlets  divergent,  mostly 
opposite,  the  last  fasciculated,  the  centre 
always  sterile  and  very  acute;  spores  round- 
ish, spiny.  On  dung.  Ann.  Nat.  Hist.  2 ser. 

I xiii.  pi.  15.  fig.  12. 

15.  B.  Arc7inrm,  Berk.  White;  fertile 
filaments  dichotomous  above,  divaricate- 


forked, not  hooked  at  the  tips ; spore  ovate. 
On  the  leaves  of  Are7ia7'ia  t7'mer7:is.  Berk. 
Joui'n.  Ho7i,.  Soc.  i.  31.  pi.  4.  fig.  22. 

16.  B.  Vicice,  Berk.  White ; fertile  fila- 
ments sparingly  branched,  elongate;  branch- 
lets  bifid,  not  hooked ; spores  obovate,  api- 
culate.  On  common  Vetches  (a  distinct 
species,  purple,  is  said  to  grow  on  peas). 
Berk.  1.  c.  pi.  4.  fig.  23. 

17.  B.  arbo7'escens.  Berk.  White ; fertile 
filaments  very  much  branched  above,  di-tri- 
chotomous,  somewhat  forcipate  at  the  apex; 
spores  smallish,  subglobose.  On  common 
red  poppy  leaves.  Berk.  1.  c.  pi.  4.  fig’.  24. 

18.  B.  ganglionifor7nis,  Berk.  White,  in 
atches  ; fertile  filaments  branched  above ; 
ranchlets  curved,  dilated  in  ganglioid  thick- 
enings below  the  tips ; spores  small,  sub- 
globose.  On  garden  lettuces.  Berk.  1.  c. 
pi.  4.  fig.  25.  B.  ge7nmata,  Unger,  Bot. 
Zeitimg,  v.  pi.  6.  fig.  9.  Bre7nia  lactucce. 
Regel,  Bot.  Zeit.  i.  p.  665.  1843,  pi.  3 B. 

19.  B.  {Pe7'onospora')  7naci'ospo7-a,  Ung. 
Fertile  filaments  erect,  several  from  the  same 
point,  white,  branched  above ; spores  very 
large,  elongate-pyrifonn.  On  leai^es  of  pars- 
nips and  other  tJmbelliferae.  Unger,  Fxan- 
tlieme,  pi.  2.  fig.  14  B. 

20.  B.  Tilletei,  Desm.  Fertile  filaments 
branched,  fulAmus ; branchlets  very  short, 
whorled;  spores  subglobose.  On  mosses 
and  various  leaves.  Desmaz.  Crypt.  Exs. 
fasc.  V.  N o.  226 ; A7in.  des  Sc.Nat.  2 sdr.  x.  308. 

21.  B.  mfesta7is,  Montague  (PI.  20.  figs. 
5-7).  The  Potato-fungus.  This  gi’ows  in 
tufts  on  the  lower  surface  of  the  leaves,  and 
also  on  the  tubers  of  the  potato,  fonning 
white  mealy  spots.  The  mycelium  ramifies 
in  the  intercellular  passages  of  the  leaves, 
and  sends  out  the  fertile  filaments  from  the 
stomates,  so  that  these  appear  scattered 
among  the  hairs  of  the  epidermis ; they  ai-e 
usually  about  1-30"  high  upon  the  leaves, 
branched  at  the  apex,  septate  and  white. 
The  2 to  6 branches  are  erecto-patent,  acute, 
virgate,  nodose  from  numerous  elliptical 
thickenings.  The  spores  in  lajrge  specimens 
are  at  first  globular-ovoid,  then  elliptical, 
and  finally  somewhat  of  the  shape  of  a 
gourd-seed,  with  a subapiculate  mamilla 
at  one  end,  very  shortly  pedicillate  at  the 
other,  of  the  same  colour  as  the  filaments, 
chiefly  white,  densely  filled  with  sporules 
enclosed  in  an  endospore,  about  1-800" 
long,  1-1200"  thick.  Berkeley,  Joimi.  Hoi-t. 
Soc.  i.  30.  pi.  2-4.  figs.  4-19.  Botrytis  So- 
lani,  Auct.  var.  B.  fallax,  Uesmazieres.  B. 
devastatrix,  Libert';  Morren,  A/in.  dc  la  Soc. 
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de  I Ay.  dc  Gaud,  1845,  p.  287 ; Peronosjwra 
trifurmta,  Unger,  Botanische  Zeit.  v.  314. 
pi.  G.  figs.  1-G. 

liotrytis  Bassiana,  Balsamo,  is  the  fimgus 
growing  in  the  bodies  of  silk-worms,  causing 
the  disease  called  3Iuscardine,  which  some- 
times produces  most  extensive  destmction 
in  Rie  districts  where  they  are  cultivated. 
A figure  of  it  is  given  by  Mr.  Berkeley  in 
the  paper  on  the  Potato-fimgus  referred  to 
above.  Many  papers  on  it  exist  in  the 
ComptasBcndus-,  and  theAvholo  history,  with 
figures,  wall  be  found  in  Robin’s  VeyStaux 
Parasites,  2nd  ed.  185-3,  p.  5G0  et  seq. 

Botrytis  lateritia,  Fr.,  not  uncommon  in 
the  hollows  of  decaying  potatoes,  beet-root, 
&c.,  appears  to  be  Acrostalagmus  parasitans, 
Corda.  See  Acuost.alagmus. 

Bibl.  As  given  under  the  .species.  Fries, 
Summa  Veget.  p.  490 ; Berkeley,  Crypt.  Bot. 

BOWERBANKIA,  Fan-e.— A genus  of 
Infimdibulate  Polyzoa  (Bryozoa),  of  the 
suborder  Ctenostouiata,  aiid'family  Vesicu- 
lariadiB. 

Distinguished  by  the  matted  and  creeping 
or  erect  and  in-eguiarly  branched  polypidom, 
the  tubular  densely  clustered  cells,  aud  the 
ten  tentacles  and  strong  gizzard. 

B.  imbricata  (PI.  43.  fig.  19.),  the  only 
species,  has  the  cells  OA'ate  or  ov.ato-cylin- 
drical,  in  dense  clustem  in'egularly  scattered 
on  the  polypidom. 

Parasitic  on  other  Polyzoa,  Polj'pi,  and 
Algal.  PoR’pidom  in  the  young  state  creep- 
ing and  matted,  and  fonnerly  regai’ded  as  a 
distinct  species  (R.  densa) ; in  the  adult 
condition  fonning  bushy  conferv'oid  flaccid 
tufts,  an  inch  and  a half  high,  much  and 
irregularly  branched.  Branches  smooth, 
transpai-ent  and  hollow,  cells  aggregated  on 
one  side. 

It  forms  a favourable  object  for  the  study 
of  the  stincture  of  the  Polyzoa,  on  account 
of  its  tran.spareucy. 

Bibl.  Johnston,  Brit.  Zooph.  377 ; Fane, 
Phil.  Trans.  18-37,  391. 

BOX. — The  wood  of  the  box-tiee,  Bu.rus 
sempcrrirens,  L.  (Nat.  Fam.  Euphorhiaceie, 
Dicotyledon),  is  remarkable  for  its  hardness, 
offering  a great  contrast  to  that  of  Bomhax 
and  the  like.  See  AVood. 

BRACl  IION  yEA. — Afamily  of  R otatoria. 

Char.  A carapace  (testula)  present}  rota- 
tory organs  two,  simple. 

I'he  rotatorj"  organ  sometimes  appeal’s  to 
consist  of  five  parts,  three  median  aud  two 
lateral.  The  two  larger  lateral  ones  only 


ai’e  rotatory-  organs,  the  cilia  of  the  median 
ones  remaining  extended  Avithout  motion 
during  the  action  of  the  other.  The  cara- 
pace resembles  that  of  a tortoise. 

Genera : 

Eye-spots  absent ; foot  forked Noteus, 

Tone  / ^0®*- ••••  Anuraa. 

jSS’S :::: 

L ^ ° ^ foot  st3*liform  . . Ptcrodina, 

See  Hydrocoba  and  Dipobina. 
BRACHIONUS,Hill. — A genus  of  Rota- 
toria, of  the  family  Brachiomea. 

Cluir.  A single  eye-spot  at  the  back  of 
the  head ; foot  forked. 

The  anterior  margin  of  the  cai’apace  is 
furnished  AAdth  teeth,  as  in  some  species  is 
the  posterior  margin  also. 

B.  amphiceros  (Pl.  34.  fig.  8).  Carapace 
smooth,  fiu’uished  both  at  the  anterior  and 

{losterior  margin  Avith  four  teeth  ; aquatic ; 
ength  1-70". 

B.  ruhens.  Carapace  .smooth,  Asuth  six 
acute  teeth  in  front  and  rounded  posteriorly ; 
bodvreddish;  aquatic;  length  1-50".  (Teeth, 
PI.  34.  fig.  9.) 

Elei’en  other  species  have  been  described; 
some  of  them  aquatic,  others  marine. 

Bibl.  Elirenh.  Inf  us. ; Dujardin,  Inf. ; 
Gosse,  Ann.  Kai.  Hist.  1851,  viii.  p.  202. 

BRACIIYCLAD- 
rUM,  Corda. — A genus 
of  Mucedines  (Iliqiho- 
mycetous  Fungi),  not 
separated  by  any  marked 
characters  from  Den- 
DRYPHiUM,  fomiing  a 
delicate  mould  on  di’y 
stems  of  herbaceous 
plants.  The  filaments 
and  branches  are  fomied 
of  squarish  cells,  swollen 
so  as  to  produce  a moni- 
liform  appearance,  the 
walls  being  thick  and 

coloiu’ed.  „ V , j-  -I 

B.penicillatum,  Corda,  Brachydadmm  pen.c.1- 

IS  SStid  to  GXtGUCl  0V61’  An  erect  filament  with 
steins,  sometimes  in  fertile  branches, 
tracts  a foot  long;  the ^oo diameters, 
filaments  and  branches  are  blackish,  the 
spores  white  (fig.  79). 

Bill.  Corda,  leones  Fung. ; Fries,  Sum- 
nia  Veqet.  p.  504. 

BRACIIYODUS,  Nees.— A genus  of 
Leptoti’ichaceous  hlosses,  sepai’ated  from 
Gynmostomum  or  Weissia  of  some  authors. 
Bill.  AVilson,  Bryol.  Brit.  p.  52. 


Fig.  79. 
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BRACIIYSTELIU^I,  Reichb— Ageuus 
of  Orthoti'ichaceous  Mosses. 

1.  L'rachi/stelium  poli/phi/lliim,  ITscli.= 
Pti/clwmitnian  polyphijlhis,  lir.  aiul  Sch. 

Bibl.  Wilson,  Brijol.  lint.  p.  173. 

BRACHYTIIECiUM,  Br.  and  Scli.= 
llYPNUir. 

Bibl.  Wilson,  Bnjol.  Brit.  p.  337. 

BRAIN.— See  Nertos. 

BRAN.— See  Corn-grains. 

BRANCHIAE.— This  term  is  s;ponyni- 
ous  with  gills.  The  latter  tenn  is,  how- 
j evei’,  usually  applied  to  the  aquatic  respira- 
i tory  organs  of  fishes,  whilst  those  of  other 
j animals  retain  the  name  of  hranchife.  Their 
sti’ucture  is  described  with  that  of  the  re- 
spective classes  in  which  they  occiu%  See 
also  Ephemera  and  Libellulid.®. 

BRANCHIPUS,  Schajtfer  (Ckirocepha- 
liisy — A.  genus  of  Entomostraca,  of  the  order 
Phyllopoda,  and  family  Branchipodida. 

bhar.  Abdomen  prolonged  in  the  fqini  of 
a tad,  composed  of  nine  segments  or  joints, 
the  end  joint  with  two  well-developed  plates 
or  lamellar  appendages ; superior  anteume, 
in  both  sexes,  slender,  fUiform,  and  many- 
jointed;  inferior  antennm  in  the  male  large, 
ciu-ved  downwards,  two-jointed,  furnished 
at  the  base  with  fan-shaped  and  digitifomi 
appendages ; in  the  female,  stout,  short, 
somewhat  acute,  slightly  curved,  and  not 
fiunished  vith  appendages  at  the  base. 

B.  stagnalis  (PI.  16.  fig.  3).  An  inch  in 
length ; tinged  with  red. 

This  beautiful  animal  is  foimd  in  stagnant 
1 water,  as  the  ditches  and  deep  cart-ruts  on 
i the  edges  of  woods  and  plantations. 

Bibl.  Baird,  Brit.  Entom. 
j BRAND. — A disease  of  Cereal  Grasses 

and  other  plants  depending  on  Fungi.  See 
Bi-ight. 

BREAD. — The  interest  of  microscopic 
examination  of  bread  depends  chiefly  on  the 
impuiities  it  may  contain,  or  the  peculiai’ 
Fungi  developed  in  it  during  decay.  The 
conmionest  intentional  adulteration  of  bread 
is  the  addition  of  mashed  potatoes  to  the 
flour.  The  cells  of  the  potato  are  recogniz- 
able in  bread  after  the  starch  has  been  dis- 
solved and  waslied  away.  The  adidteratiou 
of  tlie  flour  with  other  meals  is  easily  ascer- 
tained before  it  is  made  up,  but  the  baking 
gi-eatly  affects  the  fonns  of  the  starch-gra- 
nules. See  Starch. 

'f  he  spores  of  the  parasitic  Fungi  of  wheat 
(Uredinei),  pollen-grains,  and  othervege- 
table  bodies,  are  occasionally  met  with  as 
accidental  impuritic.s. 


The  fermentation  of  bread  depends  upon 
the  development  of  the  Y^east  fungi  in  the 
dourii : an  account  of  this  -will  be  found 
under  that  head,  and  Fermentation. 

Mouldy  bread  presentsvarious  microscopic 
funri  in  a mature  condition,  some  evidently 
the'fi’uit  of  the  yeast-plants,  Penicillium, 
Mucor,  &c.  ; others,  like  the  so-called 
‘blood  on  bread,’  appear  to  be  peculiar 
states  of  the  vegetative  structui’e  of  the 
same  Fungi. 

BREUTELIA,  Br.  and  Sch.=BARTRA- 

MIA. 

Bibl.  Wilson,  Bnjol.  Brit.  p.  283. 

BRIAREA,  Corda. — A genus  of  Muce- 
diues  (Hyphomycetous 
Fungi),  nearly  related  to 
Penicilliiim,Asper(/ilkis  and  La 

Jjrom‘&,distinguishedfrom 
the  first  and  last  by  the 
moniliform  rows  of  spores 
arising,  directly,  in  a ter- 
minal  tuft,  while  the  erect  f |i  p 0 

fertile  filament  is  not  ex- 
panded  into  a capitulum 
to  bear  them,  as  is  the  case 
xnAspergillus.  British  spe- 

Briarea  penicillata  (fig. 

80),  {Monilia,  Fries,  Aqxei'- 
gillus,  Greville).  The  erect 
■filaments  are  simple  and  Briarea  penicillata. 

geniculate,  the  spores  hya-  ''“"mLers!** 
line,  forming  long  nodding 
moniliform  rows.  It  is  of  dark  gray  colour, 
and  is  foimd  on  damp  grass,  mouldy  hay, 
sti'aw,  &c. 

Bibl.  Corda,  leones  Fung.  v.  16,  and  in 
Stmin,  Deutschl.  Flor.  ii.  pi.  6;  Greville, 
Sc.  Crypt.  Flora,  t.  32 ; Berk,  in  Hook.  Br. 
FI.  345. 

BRINE-'WORM.  See  Artemia. 

BRISTLE.  See  Hairs. 

BROMELLiCEriE.— A family  of  Mono- 
cotyledons (Flowering  Plants),  of  which  the 
Pine  Apple,  Ananas  or  Ananassa,  is  the 
most  familiar  example.  This  is  interesting 
microscopically  from  the  scurfy  character  of 
the  epidermis  of  the  leaves,  dependent  on 
peculiar  cellular  scales.  The  cells  of  the 
epidemiis  are  of  very  elegant  form  (PI.  38. 
fig.  16) ; and  the  fibres  of  the  leaf  are  niaiiu- 
factm'ed  into  very  fine  muslin.  See  Scales, 
Epidermis  and  Fibres. 

BRONCHI.  See  Lungs. 

BRONCHOCERCA.  — Monocerca  witli 
the  caiidifoini  foot  cleft  at  the  end.  Five 
species  have  been  describetl ; but  it  appears 
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that  they  do  not  difter  by  well-marked  cha- 
racters from  the  species  of  Monocerca. 
BiBL.Wemeck,RCT-.<f.Re?-Z.^/i;arf.l841,377. 
BROOKE’S  APPARATUS.  Intbo- 

DUCTION,  p.  xix. 

BRUCHIACE^. — A family  of  inoper- 
culate  Acrocarpous  Mosses,  gregarious  or 
ciBspitose  and  teiTestrial,  in  Avhich  the  fruit- 
stelks  sometimes  appear  lateral,  through 
arising  from  innovations.  The  stems  dwarf, 
either  simple  or  branched  by  innovations ; 
the  leaves  lanceolate  or  awl-shaped  from  a 
more  or  less  oval  base,  composed  of  paren- 
chymatous cells,  larger  and  sometimes  lax 
at  the  base  of  the  leaf,  smaller  and  squarish 
toward  the  apex,  and  furnished  with  a flat- 
tened broad  nerve  (flg.  47),  and  standing  up 
like  bristles ; the  perichietial  leaves  broader 
at  the  base  and  sheathing ; all  of  Arm  mem- 
branous character,  shining  and  smooth. 
Capsules  oval  or  globose,  mostly  straight- 
beaked  (fig.  48).  British  genera : — 

1.  Archidium.  Cal3q)tra  completely  en- 
closing the  (globose)  capsule,  bursting  above. 
Inflorescence  monoecious,  bud-shaped. 

2.  Astomum.  Cal}’ptra  dimidiate.  Cap- 
sule e(jual.  Inflorescence  either  monoecious, 
gemmiform  and  axiUaiy,  or  with  the  anthe- 
rids  and  archegones  together. 

BRUCIA.  See  Ai.kaloids. 

BRYACE/E.  — A family  of  operculate 
Mosses,  acrocaipous,  or  by  innovation  pleu- 
rocaipous,  with  lanceolate,  oval,  round  or 
epathulate  leaves,  composed  of  cells  paral- 
lelogrammic  below,  rhomboidal-parenchy- 
matous  above,  more  or  less  dense,  with 
much  chlorophyll  or  a persistent  primordial 
utricle,  oratlength  empty,  very  smooth.  Cap- 
sule more  or  less  pear-shaped,  clavate,  oval 
or  cylindrical,  with 
a hemispherical  or  co- 
nical operculum,  erect, 
nodding  or  pendulous. 

External  peristome, 
when  present,  soft, 
lameUose,  internal 
membranous.  British 
genera : — 

I.  Mielichoferia.  Ca- 
l^tra  conical-dimi- 
diate, split  at  the  side. 

P eristome  wanting  or  Jliclichofena  nitida. 

simple,  then  of  sixteen  Teeth  from  the  peristome, 
equidistant,  filiform.  Magnified  iso  diameters, 
flattish,  articulated  pale  teeth,  sometimes 
placed  on  a short  sulcate,  reticulate,  basilar 
membrane  (fig.  81).  Capsule  lateral,  with 
a double  annulus. 


II.  Orthodontium.  Calyptra  smallish, 
hood-shaped,  fugacious.  Peristome  arising 
below  the  orifice  of  the  capsule,  double ; 
external : of  sixteen  lanceolate  - subulate 
teeth,  like  those  in  Brxjuin ; when  dry^,  de- 
flexed  below  the  orifice  of  the  capsule,  when 
moistened,  erect  j internal : cilia  alternating 
with  the  external  teeth,  half  as  long  or 
about  equal,  filiform,  from  a short,  somewhat 
keeled  membrane.  Capsule  annulate  or 
exannulate,  with  a longish  collum. 

III.  Bryum.  Calyptra  dimidiate,  smallish, 


Fig.  82. 


Bryum  intermedium. 

A portion  of  the  peristome. 
Magnified  ISO  diameters. 


hood-shaped.  Peristome  double  (fig.  82) ; 
external : of  sixteen  lanceolate,  soft,  yel- 
lowish equidistant  teeth,  flat  on  the  back 
and  transversely  trabecidated,  with  a flexu- 
ose  longitudinal  line  in  the  middle,  lamel- 
late ^vithin,  hygroscopic ; internal : a large 
delicate  membrane  with  sixteen  keels,  pro- 
duced into  more  or  less  perfect  lanceolate 
teeth,  often  vdth  intennediate  cilia,  some- 
times without.  Capsules  mostly  annulate. 

Bibb.  See  Muscace.®. 

BRYOPSIS,  Lamouroux. — A maiine 
genus  of  SiphoneiB  (Confervoid  Algae),  of 
which  the  British  species  fonn  beauriful 
green,  somewhat  elastic,  feathered  silky 
tufts,  from  1"  to  4"  high  upon  rocks  or  upon 
other  Algae,  in  tide-pools.  The  whole  axis 
and  proper  branches  of  each  plant  consist  of 
one  large  ramified  cell,  the  cavity  being 
continuous  throughout,  the  membranous 
wall  rather  thick,  somewhat  gelatinous  ex- 
ternally ; the  branches  are  naked  below,  but 
clothed  above  by  small  ramidi,  anmiged  like 
leaves,  distichously,  spirally,  or  irregularly. 
The  main  axes  and  branches  grow  indefi- 
nitely by  development  of  the  apices,  the 
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mniuli  na’e  limited  in  theii’  development, 
and  they  are  idtimately  shut  off  by  septa, 
at  last  falling  off  by  the  circular  ruptiu-e  of 
their  wall,  just  above  their  point  of  origin. 

When  examined  early,  the  ramuli  are 
found  to  have  their  walls' lined  with  largish 
elliptical  green  grains,  each  of  which  has  at 
first  a roimd  light  central  body,  colourable 
blue  by  iodine  when  fully  formed  (starch- 
corpuscle).  The  branches  exhibit  the  phse- 
nomenon  of  reproduction,  in  iiTegular  order, 
in  the  following  way.  The  green  bodies  on 
, their  walls  multiply  by  subdivision,  and 
increase  in  size  and  number  imtil  they  com- 
^ pletely  fill  the  tubidar  cavity  of  the  ramule, 
pressing  upon  one  another  so  as  to  fonn  a 
compound  dai’k  gi’een  mass.  A peculiar 
swarming  movement  is  next  observed  in 
the  gi’een  bodies,  which  increases  more  and 
more ; and  the  parent  tube  opening- by  a pore 
near  its  apex,  the  green  bodies  escape  as 
elongated  pear-shaped  zoospores  or  active 
gonidia  witn  cilia,  according  to  Thuret,  two 
and  four  in  B.  hyptioicles,  only  two  in  B. 
plumosa.  The  successive  emission  of  the 
gonidia  from  the  various  tubes  of  one  plant 
occupies  several  days. 

After  the  gonidia  have  come  to  rest,  they 
acquire  a spherical  form,  and  gi’adually  in- 
crease in  size ; at  the  end  of  a month  or  six 
weeks  their  diameter  is  twice  or  thrice  the 
original  dimensions,  and  then  they  begin  to 
elongate  into  a tube  similar  to  the  parent. 
Agardh  found  them  elongate,  either  in  one 
direction  or  in  two,  at  first ; but  one  end 
soon  swelled  into  a thickened  organ  of  at- 
tachment, while  the  other  began  about  the 
sixth  week  to  branch.  British  species : — 

1.  B.  plumosa,  Huds.  Deep  gi'een,  1 to  4 
inches  high,  more  or  less  branched:  the 
branches  pinnated  with  subopposite  disti- 
chous or  rarely  iraegidar  raniules.  Harvey, 
Br.  Marine  Algce,  2nd.  ed.  pi.  24  B ; Phycol. 
Brit.  pi.  .3 ; Greville,  Algce,  pi.  19 ; Engl. 
Botany  {Ulva plumosa),  2376. 

2.  B.  hypnoides,  Lamour.  Y"ellow-green, 
2"  to  4"  high,  more  slender  and  more 
branched,  branches  repeatedly  divided,  ra- 
mules  irregularly  scattered,  somewhat  pin- 
nate, more  or  less  dense.  Harvey,  Phnc. 
Brit.  pi.  119. 

Bibl.  Systematic,  as  above,  and  Kiitzing, 
Sp.  Alg.  p.  490 ; Physiology,  &c.,  Agardh, 
Ann.  des  Sc.  Nat.  2 s6r.  vi.  200.  pi.  12 ; Nii- 
geli,  Zeitschr.  fur  TFiss.  Bot.  1844-6  (ti’ansl. 
in  Bay  Society's  Volume,  1846,  p.  269.  pi.  6. 
figs.  11,12,  1849,  p.  97.  pi.  2.  fig.s.  1-3); 
Neuern  Algen-Systeme,  Zurich,  1847,  p.  171. 


1.  1.  figs.  44-66 ; Thuret,  Ann.  des  Sc.  Nat. 
s^r.  xiv.  8;  pi.  16.  figs.  1-6 ; Alex.  Braun, 
Vcrjungung,  137,  &c.  (Biguvenesce?ice,  &c.. 
Bag  Volume,  1863,  p.  129,  &c.). 

BRYOZOA.  See  Polyzoa. 

BRYUM,  Dill. — A genus  of  operculate 
Mosses,  usually  acrocaipous,  containing  a 
large  number  of  British  species,  even  in  its 
restricted  condition. 

Among  the  most  common  of  these  are 
B.  nutans,  cernuum,  intermedium,  capillare, 
cmspititmm,  &c.  Many  of  the  older  species 
are  now  included  under  Mnium. 

Bibl.  Wilson,  Bryol.  Brit.  p.  221. 

BUDS. — The  buds  of  plants  form  inter- 
esting objects  of  microscopic  investigation 
on  many  accounts.  First  in  tracing  the  de- 
velopment of  the  organs,  and  also  of  the 
tissues  of  which  these  are  fonned ; secondly, 
on  account  of  certain  temporai’y  sti’uctures 
which  they  exhibit.  The  thick  epidemiis 
of  the  scales  of  the  winter-buds  of  ordinary 
ti’ees,  as  of  the  ash,  &c.,  is  a very  favoiu’- 
able  object  for  sections  to  show  the  charac- 
ter of  this  tissue  when  highly  developed. 
The  internal  soft  scales  and  yoimg  leaves  of 
very  many  of  these  winter-buds,  as  well  as 
other  buds  of  herbaceous  plants,  are  clothed 
with  glandidar  hairs,  which  disappear  when 
the  buds  have  expanded ; and  these  often 
afford  advantageous  material  for  stud3dng 
cell-development.  These  glandular  hairs 
were  mistfiken  by  Griesebacli  {Botanische 
Zeitimg,  ii.  p.  661,  Sanderson,  Ann.  Nat. 
Hist.  2 ser.  xvi.  p.  141)  for  bodies  analo- 
gous to  the  antheridia  of  Mosses.  See 
Gbmm.®. 

BUG.  See  Cimkx. 

BUGULA,  Oken  {Cellularia  part,  John- 
ston).— A genus  of  Infundibulate  Polyzoa 
(Bryozoa),  of  the  suborder  Cheilostomata, 
and  family  BiceUariadse. 

Distinguished  by  the  elliptical,  closely 
contiguous  cells,  in  two  or  more  rows ; the 
very  large  orifice,  with  a simple  not  thick- 
ened margin;  and  the  stalked,  jointed,  fre- 
quently blue  or  red  aviculai’ia  (generally 
present). 

1.  B.  neritina.  Cells  quadrangular,  elon- 
gate, truncate  at  ends,  angles  projecting. 
Rare. 

2.  B.  Jlahellata.  Cells  in  many  rows,  ob- 
long, truncate  at  ends,  with  one  or  two 
spines  at  upper  angles ; orifice  extending  to 
the  base ; aviculaiia  on  the  sides  of  the  cells 
capitate,  surface  smooth ; ovicells  cucullate, 
with  a very  wide  orifice. 

3.  B.  avicularia  (Flustra  aricidaria,  John- 
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ston).  Cells  in  two  rows,  el  ongato,  contracted 
below  5 orifice  not  reaching  quite  to  the 
base,  obovate ; with  two  spines  on  the  outer 
side,  and  one  on  the  inner  above ; avicularia 
lateral,  capitate,  surface  gi-anidar  or  areo- 
late ; ovicells  superior,  subglobidar ; orifice 
small.  Deep  water. 

4.  B.  plumosa.  Cells  elongate,  narrowed 
below,  with  a spine  at  upper  and  outer  angle ; 
orifice  as  -svide  as  the  cell  above,  elliptical 
below  ; avicularia  capitate,  close  to  outer 
margin  of  the  orifice ; orfcell  superior,  glo- 
bidar. 

5.  B.  Murrayana  (Flustra  Mur.,  Johnst.). 
Cells  in  many  rows,  naiTowed  about  the 
middle  and  below ; orifice  oval,  with  one  to 
foiu’  incurs-ed  marginal  spines  on  the  outer 
and  one  on  the  inner  edge ; a strong  hollow 
spine  on  each  side  of  the  top  of  the  cell,  and 
a capitate  avicularium  on  the  front  of  some 
of  the  cells  below  the  orifice.  Very  rare. 

BiBii.  Busk,  Catal.  o f Mar.  Polyzoa  (Brit. 
Mus.),  43 ; Johnston,  Brit.  Zoopli. 

BULBOCHrfiTE,  Ag.— Agenus  of  (Edo- 
onieae  (Confervoid  Algoe),  distinguished 
y their  branched  habit  and  by  cells  re- 
sembling bristles,  with  a bulbous  base  situ- 
ated at  the  tips  of  lateral  shoots.  They 
form  villous  tufts  1-4  to  1-2”  high  on  fresh- 
water plants  in  lakes  and  pools. 

The  cells  of  the  main  filament  midtiply 
in  the  same  way  as  those  of  CEdogonium, 
under  which  head  the  process  is  minutely 
described.  The  parent-cell  breaks  by  a cir- 
cumscissUe  dehiscence  to  allow  the  expan- 
sion of  the  two  new  cells.  The  bristles  which 
are  formed  at  the  upper  ends  (alternatel}' 
on  each  side  of  the  filament  (fig.  83))  like- 
wdse  break  outfrom 
a slit  in  the  cell 
from  which  they 
arise.  The  bristle 
is  sometimes  ses- 
sile on  the  cell 
from  which  it 
arises ; sometimes 
multiplication 
taltes  place  at  its 
base,  so  that  one  or 
more  cells  are  in- 
terposed; the  bris- 
tle is  always  the 
oldest  part  of  the 
branch. 

These  plants  are  multiplied  by  zoospores, 
and  by  resting-spores  formed  after  fertiliza- 
tion by  the  contents  of  antheridial  cells. 
The  zoospores  are  formed  from  the  whole 


contents  of  a globular  or  oval  cell  produced 
betv\een  the  bristle-cell  and  the  cell  on 
which  it  is  attached,  which  dehisces  by  a 
circular  slit,  causing  the  upper  part  with 
the  bristle  to  separate,  and  allo%ving  the 
single  zoospore,  crowned  by  a wneath  of 
cilia  (as  in  CEdoyonitm'),  to  escape  into  the 
wafer,  where  it  moves  actively  for  a time, 
acquires  a celiidose  coat,  and  then  germinates 
into  a new  filament.  ^Ve  have  not  space  to 
give  the  details  of  the  development  of  the 
parent-cell  of  the  zoospore,  which,  however, 
are  very  interesting. 

The  resting-spores  are  fomied,  in  the  first 
place,  somewhat  in  the  same  way,  and  in  the 
same  situations  as  the  zoospores,  but  the  cell- 
contents  do  not  escape.  An  orifice  is  fonned 
in  the  wall  of  the  parent-cell,  through  which 
penetrate  the  spermatozoids  coming  from 
the  antheridia.  The  spore-mass  then  be- 
comes encysted,  and  its  contents  are  changed, 
the  gveen  colour  arising  from  the  presence 
of  chlorophyll  giving  place  to  a brown  tint. 
The  resting-spore  ultimately  escapes  by  the 
rupture  of  the  parent-cell  (^oogonium,  Prings- 
heim)  ; and  in  its  gennination  (in  the  fol- 
lowing season)  the  contents  are  developed 
into  fom’  zoospores,  which  escape  from  the 
spore-membrane  and  grow  up  singly  into 
new  plants. 

The  history  of  the  antheridia  of  the  CEdo- 
gonieas  is  somewhat  complicated.  In  the  pre- 
sent genus  a few  short  cylindrical  cells  are 
developed  underneath  the  bristle-cell,  either 
on  special  branches  or  on  the  sporangia! 
branche.s,  between  the  parent-cell  of  the 
spores  and  the  bristle.  These  cells  break 
by  circumscissile  dehiscence,  and  discharge 
their  contents  in  a form  exactly  resembling 
the  vegetative  zoospores,  but  much  smaller. 
These  idtimately  come  to  rest,  and  com- 
monly attach  themselves  to  gemfinate  upon 
the  walls  of  the  parent  filament,  often  on 
the  outside  of  the  mother-cell  of  the  spore. 
When  they  germinate,  they  become  short 
filaments  composed  of  one,  two  or  several 
cells,  in  each  of  which  is  developed  one  or 
two  spermatozoids,  which  are  minute  glo- 
bular active  bodies  with  a wu’eath  of  cilia, 
almost  colourless,  but  in  other  respects  re- 
sembling the  much  larger  zoospores.  These 
spermatozoids  escape  by  the  cells  breaking 
across,  and  have  been  observed  to  enter  the 
orifices  in  the  walls  of  the  parent-cells  of 
the  spores  and  effect  the  fertilization. 

Prmgsheim  has  established  a number  of 
species,  characterized  by  the  fonii  of  the 
sporange  and  the  unicelhilar  or  nudticellu- 


Fig.  83. 


Bulbochtete  setigera. 
Portion  of  a filament  with  a 
sporiferou*  cell. 
Magnified  ISO  diameters. 
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lar  condition  of  the  nntlieridial  plants,  and 
on  the  relative  dimensions  of  the  organs. 
We  are  not  assured  of  the  value  of  these  cha- 
racters, and  confine  our  list  to  one  species. 

B.  setif/era,  Ag.  (fig.  83),  is  a common 
plant,  and  is  variable  in  the  relative  length 
and  diameter  of  its  cells,  on  which  ground 
; Kiitzing  has  separated  siB.  minor,  where  the 
i diameter  is  equal  or  gi’eater  than  the  length. 
Hassall,  Fr.  Conf.  pi.  54.  figs.  1-^-,  Billw}^, 
Conferv.  pi.  59. 

Bibl.  Alex.  Braun,  Verjiinciumi  in  dor 
Natur  (^Rejuvenescence,  c^'C.,  Ray  Volume, 
1853),  passim  ; Hassall,  Ann.  Nat.  Hist.  xi. 
36;  Br.Freshw.  Conf.  209.  pi.  64;  Decaisne, 

I Ann.  des  Sc.  Nat.  S sdr.  xvii.  335.  pi.  14. 
fig.  5 ; Kiitzing,  Species  Aly.  422 ; Prings- 
heim,  Berlin  Bericht.  1855 ; Au7i.  Nat.  Hist. 
ser.  2.  XV.  p.  346 ; Mic.  Journ.  iv.  p.  131 
(1856) ; Jahrb.f.  Wiss.  Bot.  i.  p.  11  (1857) ; 
Be  Barv,  3fics.  Senkenbo-g.  1856,  p.  29. 

BULLMINA,  B’Orb. — ^A  genus  of  Fora- 
minifera,  of  the  order  Helicostegia,  and  fa- 
mily Turbinoidm. 

Shell  free,  trochoid,  spiral,  the  spiral  con- 
tour occasionally  indistinct;  spire  usually 
much  prolonged,  rendering  it  irregidarly 
cylindrical;  septal  plane  of  each  segment 
generally  directed  inwards  towards  the  cen- 
tral umbilical  axis ; orifice  single,  round  or 
oblong,  often  oblique,  one  lip  passing  behind 
the  other  at  its  umbilical  margin. 

Williamson  describes  three  recent  species, 
one  (B.  pupoides)  with  five  varieties.  Morris 
enimierates  seven  as  fossil. 

B.  pupoides  (PI.  42.  fig.  15).  Oblong,  ob- 
tuse ; segments  ventricose,  numerous,  in  an 
I indistinct  spiral,  exhibiting  a tendency  to 
I form  thi’ee  oblique  vertical  rows;  orifice 
! single,  near  the  umbilical  border  of  the  sep- 
I tal  plane;  hyaline,  ftansparent,  very  mi- 
I nutely  foraminated.  Leng-th  1-60". 

Bibl.  Williamson,  Recent  Forain.  (Ray 
Soc.),  61 ; Moms,  Bi'it.  Foss.  33 ; B’Orbigny, 

. 3Iem.  Geol.  Soc.  France,  iv. ; id.  Foram.  d. 
Vienne,  61. 

BUNT. — A disease  of  Cereal  Grasses,  &c., 

I depending  on  Fungi.  See  Blight. 
j BURSAIiLV,  Ehr. — A genus  of  Infusoria, 

; of  the  family  Trachelina. 

! Char.  Body  ciliated  all  over ; anterior 
I portion  projecting  beyond  the  simple  edeu- 
! tuloas  mouth  : no  trenudous  lamina, 
i Locomotion  is  effected  by  cilia  usually  ar- 
rang(id  in  longitudinal  rows ; and  somewhat 
larger  ones  generally  suiTOund  the  mouth. 

Ehrenberg  describes  fourteen  species. 
They  are  mostly  found  in  stagn.ant  fresh 
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water;  some  in  the  intestines  of  the  frog 
and  Nais. 

B.  ve)-nalis  (Panophrys,  D.)  (PI.  23.  fig.  19). 
Body  ovate-oblong,  turgid,  gveen,  rounded 
at  each  end,  somewhat  nan-owed  posteriorly, 
the  mouth  placed  behind  the  anterior  third 
or  fom-th  of  the  body;  aquatic;  length 
1-130  to  1-110". 

B.  7-anarum  (Opalina  7-anarum)  (PL  24. 
fig.  47).  Body  ovate,  lenticidar,  compressed, 
large,  white,  the  dorsal  and  ventral  siu-face 
keeled,  anterior  part  subacute,  often  ti-un- 
cate  posteriorly,  mouth  inferior,  near  the 
anterior  pointed  end ; leng-th  1-210  to  1-70". 
In  the  intestines  of  the  ft'og. 

The  genus  Bursaria  of  Dujardin  agrees 
in  part  only  with  that  of  Ehrenberg.  The 
characters  given  are, — 

Body  ciliated,  ovoid,  usually  broader  and 
rounded  behind,  with  a large  mouth,  ob- 
liquely situated  at  the  end  of  a row  of  larger 
cilia  an-anged  spirally  and  commencing  at 
the  front  end. 

It  contains  six  species  of  Ehrenberg’s 
genus,  ns  well  as  the  Leucophrys  patidu  and 
sanguinea,  Spirostomum  virens  and  Loxodes 
Bursaria  of  Ehrenberg. 

Bibl.  Ehi-enb.  Inf  us.-,  Duj.  Inf  us.-,  Stein, 
Die  Inf  us.,  auf  ihr.  Entwickel. 

BUBS  ARINA,  Duj. — ^A  family  of  In- 
fusoria. 

Char.  Body  very  contractile,  of  variable 
foi-m,  usually  oval,  ovoid,  or  oblong,  ciliated 
all  over ; a large  mouth  surrounded  by  cilia 
forming  a fi-inge  or  arranged  spirally. 

Dujardin  recognizes  five  genera:  Pla- 
giotoma  (Paramecium  compressum,  E.)  ; 
Ophryoglena,  E. ; Bursaria  (E.  in  part)  ; 
Spii-ostomum,  D. ; and  Kondylostoma,  D. 

Bibl.  Duj.  Inf  us. 

BUTTERFLIES.  See  Lepidopteha. 

BUXBAUAH  ACEriE.— A famfty  of  oper- 
cidated  Acrocai-pous  Mosses,  of  very  dwarf 
stemless  habit,  ai-ising  fi-om  a minute  tuft 
of  radical  filaments  (figs.  84, 86,  &c.).  The 
leaves  are  small  and  flat,  composed  of  few 
minutish,  hexagonal  or  polygonal  paren- 
chiTiiatous  cells,  empty,  destitute  of  cliloro- 
phyll  (fig.  86).  The  capsule  (fig.  90),  seated 
on  an  elongated,  thick,  fleshy  and  very 
scabrous  stalk,  is  more  oblique  than  in  any 
other  Mosses,  very  ventricose  on  one  side, 
obliquely  erect  on  the  other  dorsal  side, 
cup-shaped  at  the  base,  articulated  on  its 
stalk,  fungoid  in  general  habit,  with  on 
obtusely  conical  straight  opercidiim,  and  a 
peristome  (fig.  93).  lufioresccncc  mouce- 
cious.  Brit,  genus : 
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Buxhaumia  aphjUa. 

Fig-.  84.  Fig.  85. 


Fig.  86. 


Fig^.  84.  A male  antheridiferous  plant,  magnified  40 
diameters. 

Fig.  85.  An  antheridium  burst  and  discharging  spcrma- 
tozoids,  magnified  100  diameters. 

Figs.  86,  8/  and  88.  Archegonifercus  plant,  in  different 
stages,  magnified  40  diameters. 


Fig.  87. 


Fig.  88.  Fig.  89. 


Fig.  89.  A young  fertile  plant  elevating  its  sporange, 
covered  by  the  calyptra,  magnified  15  diameters. 


BUXBAUMIA,  Hall. — ^A  genus  of  Biix- 
baumiacese  (Acrocai’pous  Mosses),  repre- 
sented in  Britain  by  B.  aphylln,  a plant  of 
remarkable  character.  The  annulus,  which 
persists  after  the  operculum  has  fallen,  re- 
sembles a third,  outer  circle  of  peristomal 
teeth  (fig.  93) ; the  real  external  peristome  is 
closely  applied  upon  the  inner,  which  fonns 
a truncated  cone,  slightly  twisted  when  dry. 
When  ripe,  the  wall  of  the  oblique  capsule 
(fig.  91)  gives  way  at  one  side,  falls  oft  and 
exposes  the  spore-sac  (fig.  921,  which  bursts 
to  discharge  the  spores.  The  columella 
(fig.  94)  is  very  large,  and  the  operculum  is 
attached  to  its  summit.  The  antheridia  ai’e 
oval  cellidar  bodies  opening  by  the  separa- 
tion of  the  cells  like  teeth  above,  to  emit 
grumous  masses  of  spermatozoids  (fig.  86). 

Bibl.  Bruch  and  Schimper,  Bryol.  Europ. 
part  1. 
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Buxbaumia  apliylla. 


Fig.  90.  Fig.  91.  Fig.  92. 


Fig.  go,  A ripe  capsule,  magnified  15  diameters. 

Fig.  9 1 . A plant  in  which  the  capsule  has  hurst  and  lost 
the  spore-sac,  &c.,  magnified  15  diameters. 

Fig.  92.  Spore-sac  exposed  hy  removal  of  the  wall  of 
the  capsule,  showing  the  filaments  by  which  the  siiore-sac 
IS  suspended  within  the  latter,  magnified  40  diameters 


Fig.  93.  Wouth  of  capsule  with  double  peristome  and 
recurved  persistent  annulus,  magnified  1 50  diameters. 

Fig.  94.  Columella  with  adherent  operculum,  both  cap- 
sule-wall and  spore-sac  having  been  removed,  magnified 
6o  diameters. 

0. 

CABEREA,  Lamx. — A genus  of  Infun- 
dibulate  Polyzoa  (Bryozoa),  of  the  suborder 
Cheilostomata,  and  family  Cabereadse. 

Distinguished  by  the  unjointed  polypi- 
dom,  vidth  naiTow  branches ; the  cells  in  two 
or  three  rows,  with  large  vibracula  (whips) 
or  sessile  avicularia  at  the  back,  placed  ob- 
liquely in  two  rows.  One  British  species : 

C.  Hooheii  {Celhdaria  Hook.,  Johnston). 
Cells  rounded,  diverging,  and  projecting. 
Rare. 
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cab]-:PvEad.e. 

Bibi..  Johnston,  Brit,  Zoo2>h.  B'38",  Busk, 
Cat.  of  Mar.  Poh/z.  87. 

CAB]i:REAU.!E.— A familj'  of  Infundi- 
biilnte  Polyzoa  (Biyozoa),  ot  the  suborder 
Cheilostoniata. 

Distinguished  by  the  unjointed  ])ol}'pi- 
doni,  the  nairow  branches,  the  cells  hi  two 
i or  more  rows,  with  vibracula  (whips)  or 
sessile  avicularia  at  the  back.  Genera : 

1.  Caberca.  Back  of  branches  coA’^ered 
AAnth  large  vibracula. 

2.  Amantif/ia.  Vibracula  absent.  Not  Brit. 

! Bibb.  fimV  (Brit.  Mus.),  Catalog,  of  Mar. 
i Pu/gzoa,  .37 ; Johnston,  Brit.  Zooph. 

i CABINET  for  holding  microscopic  ob- 
jects. See  Introduction,  p.  xx. 

CACTACE/E. — A singular  family  of  Di- 
cotyledonous plants,  especially  remarkable, 
microscopically,  for  the  peculiar  structure 
of  their  wood-cells.  See  Spiral  Fibrous 
Structure,  and  Wood. 

Bibl.  Schleideu,  Bci7r.z.  Anat.  derCacteen, 
St.  Petei-sbiu-gh,  184;  Miquel,  Ann.  des  Sc. 
Nat.  2 ser.  xix.  165. 

CADMIUM. — Solution  of  the  oxide  or 
carbonate  of  this  metal  in  sulphuric  acid, 
when  ei’aporated  on  a slide,  jdelds  disks  or 
circular  aggregations  of  minute  radiating 
needles  (circular  crystals)  of  the  sulphate, 
which  exhibit  essentially  the  same  pheno- 
mena under  the  action  of  polarized  light,  as 
those  of  the  oxalurate  of  ammonia.  The 
I disks  frequently  exhibit  irregular  undu- 
lating somcAvliat  concentric  dark  bands, 

: indicating  parts  Avhere  no  double  refraction 
takes  place. 

PI.  31.  fig.  10  gives  but  a very  imperfect 
idea  of  the  appearances  presented  bv  these 
/.  crystals,  when  A'iewed  by  polarized  light. 

' 'CyEOMACEI.  See  I/redinei  and  Usti- 

LAGINEI. 

CALCIUM,  CHLORIDE  OF. — This  salt 
may  be  prepared  by  adding  excess  of  pre- 
pared chalk  to  dilute  muriatic  acid,  boiling 
tand  filtering  the  solution,  and  then  evapo- 
rating it  to  dryness.  The  crystals  belong 
ko  the  rhombohedric  system,  and  are  de- 
[liquescent. 

An  aqueous  solution  of  chloride  of  cal- 
cium is  of  gi’eat  service  in  microscopic  re- 
Isearches,  as  objects  Avhich  have  been  im- 
Wiereed  in,  or  moistened  Avith  it,  do  not  be- 
tomo  dry  at  ordinary  temperatures.  Hence 
If  a drop  of  the  solution  be  added  to  an  ob- 
Sect  covered  with  thin  glass,  and  excluded 
IVom  dust,  it  may  be  presen-ed  Avithout  the 
fuse  of  a cement  to  enelo.se  it  in  a cell  (see 
( 1’resera'ation).  Its  use  in  determining 


the  presence  of  cell-niombranas  has  been 
already  alluded  to  (Introduction,  p.  xxxv. 
§ 4).  When  employed  for  this  purpose,  its 
action  must  ahvays  be  controlled  by  tlie 
action  of  Avater,  crushing,  &c. 

The  strength  of  the  solution  may  be 
about  one  part  of  salt  to  tivo  of  water,  or  a 
saturated  solution  may  be  used ; it  should 
be  kept  in  one  of  the  test-bottles  (Introd. 
p.  xxiii),  AAoth  a liunp  of  camphor  floating 
on  its  surface. 

It  frequently  happens  that  the  solution 
in  which  objects  liaA'e  been  immersed  (on  a 
slide),  exhibits  ciystals.  These  usually  con- 
sist of  either  the  chloride  itself,  the  sulphate 
or  the  phosphate  of  lime,  the  tAvo  latter 
formed  from  the  alkaline  salts  deriA'ed  from 
the  object. 

CALCULI.  See  Concretions. 

C ALEPTERYX,  Tdnn. — A genus  of  N eu- 
ropterous  Insects,  belonging  to  the  family 
Libellulidje,  which  see. 

CALLV,  Wemeck. — A genus  of  Polygas- 
tric  Infusoria,  according  to  Ehrenberg’s 
system. 

Char.  Monads  included  in  jelly  (Ihindo- 
rincE)  fixed  to  aquatic  plants,  not  SAviinming 
free.  Two  species. 

Bibl.  AVerneck,  Ber.  d.  Berl.  Ahad.  1841. 
p.  377. 

CALIGUS,  Miiller.— A genus  of  Crusta- 
cea, of  the  order  Siphonostoma,  and  family 
Caligina  ( Caligidce). 

Char.  Ilead  in  the  form  of  a large  buck- 
ler, having  anteriorly  large  frontal  plates, 
which  are  furnished  Avith  a small  suctorial 
disk  or  lunule  on  the  under  surface  of  each 
lateral  portion;  antennne  small,  flat  and 
two-jointed ; tliorax  AAuth  only  two  distinct 
articulations,  thoracic  segments  uncovered ; 
second  pair  of  foot-jaws  tAA'o-jointed  and 
not  in  the  form  of  a suctorial  disik  ; legs  four 
pairs  Avlth  long  plumose  hairs,  fourth  pair 
slender,  of  only  one  branch  and  serving  for 
Avalldng. 

Four  species.  Found  upon  the  brill,  cod, 
mackerel,  plaice,  trout,  &c. ; length  l-o" 
to  1". 

Bibl.  Baird,  Brit.  Entomos.  pp.  256,  269. 

CALLIDINA,  Ehr. — A genus  of  Rota- 
toria, of  tho  family  I’hilodincca. 

Chur.  Eye-spots  absent ; a proboscis  and 
a foot  Avith  horn-bke  processes. 

The  rotatory  organ  is  double,  but  not 
furnished  Avitli  a stallc ; proboscis  also  cili- 
ated; foot  elongate,  forked,  and  Avith  four 
accessory  horn-like  processes,  hence  Avitli 
six  points  altogether;  teeth  small  and  iiii- 
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nieroxis  (two  onljf  in  each  jaw  in  one  species, 
Gosse).  Aquatic. 

1.  C,  elegans,  Ehr.  (PI.  34.  fig.  10).  Cry- 
stalline ; length  1-70".  (PI.  34.  fig.  ll,  teeth.) 

2.  C.  rediviva,  Ehr.  Granular  or  fieshy, 
ova  red ; length  1-70". 

3.  C.  hidens,  Gosse.  Teeth  two  in  each 
jaw;  length  1-45". 

4.  C.  constricta^  Duj.  Rotatoiy  organ 
constricted;  length  1-60". 

Bibl.  Ehrenb.  Infus.  p.  482;  Dujardin, 
Infm.  p.  055 ; Pritchai’d,  Infus.  Animalc. 
p.  664;  Gos&q,  Ann.  N.  Hist.  1^51.  viii.p.  202. 

CALLITHAMNION,  Lyngb.— A genus 
of  Ceramiace£e(Florideous  Algte),  containing 
a large  number  of  species,  some  common, 
many  rare.  In  the  smaller  species  the  sti’uc- 
ture  is  very  simple,  the  branched  feathery 
fronds  being  composed  of  single  rows  of  tu- 
bidar  cells;  in  the  lai’ger  species  the  stem 
and  larger  branches  are  strengthened  by 
external  filaments,  which  grow  over  the 
original  axis,  apparently  originating  at  the 
base  of  the  upper  branches  and  gi’owing 
down  (somewhat  as  in  Batrachospermiini). 
Antheridia  have  been  observed  in  C.  Borreri 
and  C.  corynihosum,  collected  in  tufts  on 
the  ultimate  branches.  The  favellce  are 
nalced,  and  the  tetraspores  are  tetrahedrally 
arranged. 

Bibl.  Harvey,  Br.  Mar.  Algce,  pi.  23  A. ; 
Phyc.  Brit.  pi.  169.  272.  230,  &c. ; Thuret, 
Au7i.  des  Sc.  Nat.  3 stir.  x-\-i.  p.  10.  pi.  4; 
Nageli,  Algcn-systeme,  198.  pi.  6. 

CALOTIIRIX,  Ag. — A genus  of 
Oscillatoriese  (Confervoid  Algoe),  • 

growing  in  tufts,  the  filaments 
forming  a branched  frond  by  lying 
in  apposition  and  being  concreted 
bv  tneir  sheaths  here  and  there. 


inirahilis,  Ag.  (PI.  4.  fig.  22), 


is  a rare  freshwater  species  in 
England,  foimd  on  mosses  in  small 
sti-eams,  seniginous  gi-eeu,  growing 
blackish.  Diameter  of  the  filaments 
about  1-1200"  to  1-1800".  Accord- 
ing to  Hassall,  C.  atroviridis,  Ilaiw., 
is  not  distinct. 

Fig.  95  illustrates  the  close  aii- 
nulations  on  the  filaments  of  this 
genus ; the  nature  of  this  annulated 
structure  Avill  be  treated  more  par- 
ticidarly  under  the  head  of  Oscil- 

LATORIEiE.  niana. 

Bibl.  Hassall,  Freshic.  Confervcc,  Fragment 
243.  pi.  69. 1 ; Kiitzing,  Tab.  Phyc.  of  a 
cent.  ii.  pi.  29.  ii. ; Dillwyn,  Brit. 
Confervee  (C.  inirabihs),  pi.  96.  300diam». 


CALYC1EH5. — A family  of  Gjonnocar- 
pous  Lichens  characterized  by  their  circular 
or  globular,  more  or  less  stalked  apothecia, 
furnished  with  special  excipidum  and  filled 
^vith  a compact  pulverulent  mass.  Br.  genus 
Calycium. 

C ALY' CIUM,  Ach. — A genus  of  Calycieaj 
(Gymnocarpous  Lichens),  containing  a large 
number  of  species,  growing  upon  bark,  old 
palings  or  epiphytically  on  other  Lichens 
( C.  sessile).  The  spermatia  produced  in  the 
spemiogonia  are  stick-shaped  and  emwed ; 
the  spores  are  double  and  six  or  eight  exist 
in  eacli  long  tubular  theca. 

Bibl.  Hook.  Br.  FI.  ii.  pt.  1. 142  ; Fngl. 
Botany,  pi.  810.  1832.  2520,  &c. ; Tulasne, 
Ann.  des  Sc.  Nat.  3 s^r.  xvii.  209.  pi.  15. 
figs.  16-20. 

CALYMPERACEriE.— A tribe  of  Pot- 
tioid  Mosses,  containing  one  British  genus : 

1.  Fncalypta.  Calvptralong,  cylinch'ically 
beU-shaped,  naiTow  above  on  accoimt  of  the 
clavellate  operculum,  surpassing  tlie  capsule, 
firm,  entire,  torn  or  ciliated  below  (fig.  97). 


Fig.  96. 


Fig.  96.  Encalypta  vulgaris.  Peristome. 

Fig.  97.  E.  ciliata.  Calyptra. 

Fig.  98.  E,  strcptocarpa.  Fragment  of  peristome. 

Peristome  absent,  simple  (fig.  96),  or  double 
(fig.  98).  External : sixteen  lanceolate  or 
long-subidate,  ciliiform  teeth,  mostly  with 
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a longitudinal  line,  reddish,  ruguloso.  In- 
ternal : a delicate  membrane  agglutinate  to 
the  teeth,  produced  into  cilia  opposite  or 
alternating  with  the  teeth. 

CALYPOGEIA,  Raddi.— A genus  of 
Jungemianniese  (^Ilepaticse),  founded  on 
Jungennannia  T)'ichomanis,  Dicks.  The 
leaves  have  a peculiar  glaucous  hue ; the 
spoiunge  is  spirally  twisted.  Gemmae  ai’e 
produced  at  the  exti-emities  of  leafless  pro- 
longations of  the  stem. 

Bibl.  Hooker,  Brit.  JungermanniecB,  pl.79  j 
Eng.  Botany,  1728. 

CAMBIUM. — The  name  applied  to  the 
young  cellular  layers  from  which  the  woody 
stractures  of  plants  are  developed.  When 
we  make  sections  near  the  gi’owiug  points 
of  any  stems,  as  in  tenninal  or  axillary  buds, 
we  find  a quantity  of  extremely  delicate, 
slender,  elongated  cells,  distinguished  from 
the  generally  roimded  cells  of  the  paren- 
ch}Tna,  and  fomiing  rudimentaiy  cords  in 
the  situation  of  the  future  woody  and  vas- 
cular bimdles.  In  the  Dicotyledons,  they 
stand  in  a circle,  so  as  to  separate  the  apex 
of  the  pith  from  the  young  bark ; the  ring 
may  be  seen  in  cross  sections  a little  below 
the  growing  point.  At  the  very  apex  of  the 
stem  all  the  tissues  merge  into  the  delicate 
imiversal  generative  tissue.  In  the  apex  of 
Monocotyledonous  stems,  and  also  those  of 
Ferns  and  the  higher  Flowerless  plants, 
the  cambium  is  found  in  delicate  cords  im- 
bedded in  the  nascent  general  parenchyma, 
indicating,  even  in  this  early  condition,  the 
position  and  aiTangement  of  the  isolated 
hbrous  and  vascular  bimdles.  Sections  of 
the  outer  region  of  the  stem  of  Dicotyledons 
demonstrate  the  existence  of  a layer  of  cam- 
bium at  the  outer  surface  of  the  youngest 
wood,  which  indeed  passes  gradually  into 
the  cambium.  This  cambimn  is  the  tissue 
from  which  the  succeeding  layers  of  wood 
are  generated,  and  its  position  on  the  out- 
side oi  the  fibro-vascular  bundles  gives  these 
their  indefinite  power  of  development.  The 
cambium  of  the  Monocot)dedonous  bimdles 
becomes  enclosed  between  the  wood  and 
vessels  of  individual  bundles,  so  that  their 
growth  is  limited.  The  cambium  of  the 
outside  of  the  wood  of  Dicotyledons  fomis 
new  layers  of  liber,  in  most  cases,  on  the 
inside  of  the  old  ones,  pari  passu  with  the 
development  of  the  layers  of  wood.  Cam- 
bium, which  is  in  great  part  only  an  early 
and  transitional  form  of  cellidar  tissue, 
afterwards  to  bcscome  developed  into  wood, 
is  composed  of  delicate  cellulose  cells  en- 
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closing  a primordial  utricle,  nucleus,  and 
abundance  of  nitrogenous  protoplasm,  but 
usually  without  chlorophyll.  The  cells  niid- 
tiply  by  transverse  subdivision  in  the  elon- 
gation of  the  stem,  and  by  pei-pendicular 
division  (^tangental  and  I’adial)  as  the  stem 
expands  m diameter.  This  process  is  ef- 
fected by  the  constriction  of  the  primordial 
utricle  and  gradual  development  of  a sep- 
tum, as  in  ordinary  vegetative  cell-develop- 
ment. The  cambium  of  most  Dicotyledons 
is  gradually  matured  into  wood  from  within 
outwards ; but  in  the  Monocotyledons  and 
Flowerless  Coiinophytes  it  often  remains  in 
great  part  in  a delicate  and  soft  condition, 
lorming  what  are  called  by  Von  Mohl  the 
vasa  propria,  or  proper  vessels.  Owing  to 
the  delicacy  of  its  structure,  cambium  was 
formerly  imagined  to  be  a thick  mucilagi- 
nous fluid  poured  out  in  the  growing  re- 
gions of  plants  (as  between  the  wood  and 
liber  of  Dicotyledonous  stems  in  spring), 
which  by  degrees  become  organized  and 
converted  into  cellular  tissue,  by  the  inde- 
pendent origin  and  subsequent  coalescence 
of  a number  of  cells  generated  in  this  fluid. 
This  view,  founded  on  imperfect  observa- 
tion, was  strongly  supported  by  Mirbel  and 
others. 

Bibl.  Treviraniis,  Bhysiologie  der  Ge- 
wdehse,  i.  159;  Mirbel,  Nouvelles  notes  sur 
le  Camhium,  Ami.  des  Sc.  Nat.  2 ser.  xi.  321 ; 
Notes  sur  le  Composition  du  Cambium,  Ann. 
des  Sc.  Nat.  2 sdr.  xix.  197 ; Payen,  Comptes 
Rendus,  1839,  509;  Schleiden,  Grundziige 
der  Botanik  (Principles  of  Botany) ; Henfrey, 
Elementary  Course  of  Botany  -,  Nageli,  Zeit- 
schnft.fiir  Wiss.  Botanik,  iii.  64 ; Mohl,  Die 
Vegetabilische  Zelle  (The  Vegetable  Cell, 
Transl.  London,  1853);  Schacht,  Die  Iflan- 
zenzelle,  Berlin,  1852. 

C AMBRIC . — This  name  was  formerly  ap  - 
plied  strictly^to  the  finest  kind  of  lineal  cloth. 
It  is  used  now  in  a loose  sense  in  trade. 
French  cambric,  however,  ought  to  be  linen. 
Scotch  and  English  cambrics  are  commonly 
made  of  cotton,  while  Indian  cambric  is 
made  of  the  gross-cloth  fibre.  The  fibres 
may  be  distinguished  imder  the  microscope, 
and  the  value  of  the  fabric  thus  ascertained. 
See  Fibbous  Substances  and  Cotton. 

CAMERA  LUCIDA.  Intboduction, 
p.  xix. 

CAMPANULARLV,  Laiiik. — A genus  of 
Polypi,  of  the  order  Hydroida,  and  family 
CampanulariadiB. 

Distinguished  bv  the  creeping  or  erect 
polypidom;  the  filiform  continuous  main 
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tube,  giving  oifita  stalked  and  cnmpnmilnte 
cells  UTegulai'ly  or  in  whorls ; the  usually 
long,  ringed  stalks  j and  the  scattered, 
sessile  vesicles. 

11  British  species.  In  nine  the  stem  is  a 
single  tube,  in  two  it  consists  of  several 
parallel  tubes. 

1.  C.  volubilis  (PI.  33.  fig.  4).  Stem  a 
single  tube,  creepiim,  filiform ; cells  on  long, 
slender  ringed  stalks,  campanulate,  with  a 
senuted  margin ; vesicles  ovate,  wrinkled 
concentrically.  Parasitic  on  sea-weeds,  &c. ; 
frequent.  It  fomis  an  elegant  microscopic 
object. 

2.  C.  duinosa.  Stem  compoimd,  erect 
or  climbing,  iiTegrdarly  branched;  cells 
lon«-,  tubular,  patent,  almost  sessile,  orifice 
entire.  In  deep  water. 

Bibl.  .Johnston,  Brit.  Zooph.  107 ; Gosse, 
Mar.  Zool.  i.  24;  Ilincks,  Aim,  Nat.  Hist. 
1852,  X.  84. 

CAMPIUM,  Presl. — A genus  of  Acrosti- 
chete  fPoBmodaJous  Ferns).  Exotic. 

CAMPl’OCERCUS,Baird(ZywmM,Miill. 
in  part).  A genus  of  Entomostraca,  of  the 
order  Cladocera,  and  family  LTOceidm. 

Char.  Carapace  ovoid;  beali  blmit,  di- 
rected foi'w'ards  or  slightly  downwards ; ab- 
domen long,  slender,  tail-like,  extremely 
flexible  and  seiTated.  1 species : 

C.  macrourus  (PI.  15.  fi<r.  4).  Carapace 
striated  longitudinally,  slightly  sinuated  and 
ciliated  on  the  anterior  margin ; beak  rather 
blunt;  aquatic. 

Bibl.  Baird,  Brit.  JEiitom.  p.  128. 

CAMPTOSUEUS,  Presl.— A genus  of 
Aspleniese  (I’olvpodreous  Ferns).  Exotic. 

CAMPTOTliECIUiM,  Br.  & Sch.  =Hyp- 
ninn  in  part. 

CAMPTOUM,  Link. — A genus  of  De- 
matiei  (Ilyphomycetous  Fungi),  allied  to 
Arthrinium.  C.  mrvatum,  Lk.  (Arthrinium 
airratum,  Kze.)  grows  in  tufts  of  very  slen- 
der filaments,  beaimig  very  minute,  cuiwed 
spores,  upon  Schpiis  splvaticus. 

Bibl.  Berk,  and  Br.  Annals  Nat.  Hist. 
2 ser.  viii.  100 ; Fries,  Si/stem  Myc.  iii.  377 ; 
Corda,  Ic.  Fnnq.  iii.  pi.  1.  fig.  17. 

CAMPYLODISCUS,  Ehr.— A genus  of 
Diatomacero. 

Char.  Frustides  single,  free,  disk-shaped ; 
disk  curved  or  twisted  (saddle-shaped) ; fur- 
nished with  mostly  radi.atc  markings,  which 
are  frequently  interrupted.  Aquatic  and 
marine. 

The  Eev.  jMr.  Smith  terms  the  markiims 
cost®  or  canaliculi,  and  intei’jirets  them  to  be 
minute  canals  forming  means  of  communica- 


tion between  the  internal  cell-membrane 
and  the  suiTounding  fluid. 

^ Mr.  Smith  describes  0 species  (British), 
Kiitzing  12  others. 

C.  costatus,  Smith  (PI.  12.  fig.  1(5).  Valves 
circular ; radii  30-40,  extending  about  half- 
way to  the  centre,  which  is  minutely 
punctate;  diameter  1-270";  aquatic. 

C.  sjiiralis,  Smith.  Outline  of  front  view 
resembling  a figiue  of  8 ; valves  elliptical ; 
radii  about  (50,  nearly  parallel  and  trans- 
verse ; length  1-1(50"  ; aquatic. 

C.  Clypcus,  Ehr.  (PI.  18.  fig.  44).  Valves 
suborbicular,  exliibiting  a circidar  and  a me- 
dian transverse  hyaline  line;  radii  broad, 
interrupted  in  the  middle,  which  is  piuictate ; 
length  1-200"  ; aquatic  and  fossil. 

Bibl.  Smith,  Brit.  Diat. ; Kiitzing,  Bacill. 
and  Sj).  Alff. 

CAMPYLOPUS,  Brid.=DiCRANUM. 

Bibl.  Wilson,  Brijol.  Brit.  p.  87. 

CAMPY LOSTELIUM,  Br.  and  Sch.— A 
genus  of  Leptotiichaceous  Mosses,  including 
8omeZ>/cra«rt  and  Grimmuc  of  older  authors. 

Bibl.  Wilson,  Bryol,  Brit.  p.  51. 

CANADA  BALSAM.  See  Bals.vji. 

CANALICULI.  See  Bone. 

CANCER. — We  have  thought  it  best  to 
include  the  consideration  of  cancer  in  that  of 
tumours.  See  Tujiouhs,  Cancerous. 

CAN CROID.  See  Tumours,  Cancroid. 

CANDA,  Lamx.  (CeUularia  part,  John- 
ston).— A genus  of  lufundibidate  Polyzoa 
(Biyozoa),  of  the  suborder  C3'clostomata, 
and  family  CeUulariad®. 

Distinguished  by  the  jointed,  brmiched, 
erect  polypidom ; the  flat,  linear  branches, 
with  the  cells  on  one  plane ; and  the  cells 
having  a vibraculmii  in  a notch  on  the  outer 
side,  but  no  avicularium  at  the  upper  angle. 

C.  reptans  (^CeUularia  rept.,  Johnston) 
(PI.  33.  figs.  5,  5 d and  5 c).  Orifice  oval, 
with  3 or  4 marguial  spines,  and  a stalked 
operculum  with  a lobed  lamina.  Common. 

Bibl.  Johnston,  Brit.  Zooph.-,  Busk  {Brit. 
3/ms.),  Catal.  of  Marine  Polyzoa,  26. 

C ANDON  A,  Baird  ( Cypris,  in  part  Mull.). 
— A genus  of  Entomostraca,  of  the  order 
Ostracoda,  and  family  Cyprid®. 

Char.  Two  pairs  of  antenn® ; superior 
long,  w'ith  numerous  joints  and  a pencil  of 
long  fllaments ; inferior  stout  and  pediform, 
wdthout  a tuft  of  long  hairs  or  filaments  (see 
Cypris)  ; eye  single,  motion  ci'eeping  only. 
Five  British  species ; aquatic. 

C.  reptans  (PL  15.  fig.  5).  Shell  ovate- 
elliptic.al,  sliglitly  sinuate  below;  valves 
rather  gibbous  in  the  middle  and  glabrous. 
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the  cellos  beinjj  frinpfed  with  rntliev  long 
linii’s ; gi’eenish  wliite, variegated withinnvks 
on  the  anterior  and  posterior  margins,  of  a 
deeper  colour  at  the  sides;  length  about 
1-10"  (fig.  5 n,  inferior  antenna). 

Biiil.  Baird,  Brit.  Entomostr. 

CANNA.— A genus  of  Monocotyledonous 
plants  belonging  to  the  same  natural  family 
as  the  arrow-root  (Marantacefe),  and  valu- 
able from  the  same  cause.  Tous-les-mois  is 
a stai'ch  derived  from  the  tubei-s  of  a Canm, 
supposed  to  be  C.  cdulis,  Ker.  The  grains 
of  genuine  Tous-Ies-inois  have  distinctwe 
microscopic  characters,  as  shown  in  PL  36. 
fig.  25,  which  is  taken  from  a specimen  in 
the  Kew  Museum. 

CANTHOCAMPTUS,  Baird  {Cyclops, 
pt.  Midi.). — A genus  of  Entomostraca,  of 
the  order  Copepoda,  and  family  Cyclopidae. 

Char.  Foot-jaws  small,  simple;  inferior 
antennte  simple ; ovary  single. 

Four  species ; one  aquatic,  three  marine. 

C.  minutus  (PI.  15.  fig.  6).  Thorax  and 
abdomen  not  distinctly  separate,  consisting 
of  ten  segments,  successiA’ely  diminishing 
in  size,  the  last  terminating  in  two  short 
lobes,  from  which  issue  two  long  filaments, 
slightly  seiTate  on  their  edges;  antennse 
short,  seven-jointed  in  the  male,  nine  in 
the  female ; inferior  antennse  simple,  two- 
jointed,  the  first  joint  with  a small  lateral 
joint,  terminated  by  four  setse ; feet  five  pairs. 

Common  in  ditches ; colour  reddish ; 
length  about  1-15".  (PI.  15.  fig.  6 ; a,  in- 
ferior antenna;  h,  first  pair  of  foot-jaws; 
c,  second  pair). 

Bibl.  Baird,  Brit.  Bntom. 

CAOUTCHOUC. — ^A  giun-resinous  sub- 
stance contained  in  the  milky  juices  of  many 
plants,  but  most  abundantly  in  those  of  the 
families  Euphorbiaceje,  Urticacere  and  Apo- 
cvnaceffi,  whence  the  India-rubber  of  com- 
merce is  obtained.  The  caoutchouc  appears 
in  the  fonn  of  minute  globides  suspended  in 
a watery  fluid  containing  a gummy  sub- 
stance, so  that  the  milky  juice  may  be 
regarded  as  a kind  of  emidsion.  For  further 
details,  see  Latkx. 

CAPILLARIES. — The  minute  vessels 
which  the  blood  traverses  in  passing  from 
the  arteries  to  the  veins. 

The  capillaries  consist  of  a delicate,  trans- 
parent, tolerably  resisting  and  elastic  struc- 
tureless membi'ane,  and  a number  of  oval  or 
rounded  longitudinal  nuclei.  The  diame- 
ter of  the  human  capillaries  varies  from 
1-5000  to  l-UXK)'',  the  most  common  being 
perhaps  1-3000".  The  size  of  the  capillaries 
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in  the  Yertobrata  generally,  boars  a relation 
to  the  size  of  the  coloured  corpuscles  of  the 
blood.  Thus,  they  are  largest  in  Birds, 
Fislies  and  Reptiles.  The  larger  capillaries 
have  thiclcer  walls  and  more  numerous  nuclei 
than  the  smaller  ones ; and  in  the  fonner. 


Fig.  09. 


One  of  the  smallest  vessels  from  the  arterial  side.  1, 
smallest  artery ; 2,  transition  vessel ; 3,  large  capillaries ; 

small  capillary,  a,  structureless  membrane  with  few 
nuclei,  representing  the  adventitious  coat;  />,  nuclei  of 
the  muscular  fibre-cells ; c,  nucleus  inside  the  small 
artery ; nuclei  of  the  capillaries  and  intermediate 
vessel.  From  the  human  brain. 

the  nuclei  are  situated  in  the  substance  of 
the  wall  or  membrane,  "whilst  in  the  latter 
they  appe.ar  to  be  attached  to  its  inner 
surface. 

The  capillaries  branch  and  anastomose 
freely,  giving  rise  to  the  beautiful  networks 
so  well  Imown  as  favourite  microscopic 
objects  when  injected. 

Tlie  most  important  pathological  change 
which  the  capillaries  undergo  is  that  of 
Fatty  Degknkuation.  The  general 
arrangement  of  the  capillaries  is  best  seen  in 
injected  preparations  (Injection).  Their 
structure  may  be  examined  in  minute  pieces 
of  well-waslied  brain,  or  of  tlie  retina ; a 
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minute  portion  of  washed  liingf  will  answer 
the  pui’pose  well.  These  should  be  dissected 
wth  the  mounted  needles.  The  relation  of 
the  capillaries  to  the  siuToimding  minute 
structiu'es  may  he  shown  in  portions  of  tissue 
which  have  been  imperfectly  injected,  or 
injected  with  a liquid  containing  a small 
quantity  only  of  colouring  matter ; in  these, 
tlie  capillaries  may  he  recognized  by  their 
containing  the  scattered  granules  of  the 
coloming  matter.  Acetic  acid  is  frequently 
of  use  in  rendering  the  tissue  transparent, 
and  bringing  the  nuclei  to  light. 

See  Vessels  and  Circulation. 

Bibl.  Paget,  ^Report,  ^-c.,  Bnt.  and  For, 
Med.  Rev.  1842,  xiv. ; Kdlliker,  Mikr.  Anat. 
hd.  ii. ; Henle,  Allfiemein.  Anat.-,  Wedl, 
Grundziige  d.  path.  Hist. 

CAPN ODIUM,  Montagne. — A genus  of 
Perisporacei  (Ascomycetous  Fimgi)  growing 
as  a land  of  mildew  on  leaves  and  shoots, 
forming  a blackish  flocculent  coat  composed 
of  short,  branched,  beaded  or  monilifonn 
filaments,  densely  interwoven.  The  peii- 
thecia  arise  vertically  from  this,  and  are 
either  simple  or  branched,  at  first  simple 
sacs,  but  probably  afterwards  thickened  by  a 
layer  of  cells ; a number  of  threads  idtimately 
grow  up  from  the  mycelium,  partiallj'^  cover 
the  centi’al  sac,  and,  closely  crowded,  some 
of  their  tips  project  beyond  it,  foiming  a 
fringe;  the  cells  of  this  fringe  readily  become 
detached  and  appear  to  reproduce  as  conidia. 
The  centi-al  sac  contains  largish  delicate  asci, 
probably  often  absorbed  at  an  early  period 
so  as  to  set  the  spores  fr’ee  in  the  canty. 

Particidar  joints  of  the  filaments  some- 
times hecovoG pycnidia,  producing  free  spores 
in  their  interior,  without  asci.  Plants  with 
this  fonn  of  fr-uit  appear  to  constitute  the 
genus  Antennaria. 

Three  species  seem  to  occur  in  Britain : — 

1.  C.  (A7ite7i7iaria)  simiovaia,  Berk.  & 
Br.,  grows  on  Lasti-cea.  Filix-7nas,  fonning  a 
dense  felted  mat. 

2.  C.  (Fimiayd)  quercvnmi,  Pers.,  grows 
on  oak-leaves. 

3.  C.  (Fimiayo)  Footii,  Berk.  & Desm.,  on 
evergi-eens,  on  the  birch-tree,  and  on  il/e;-- 
curialis  pe7'en7iis. 

Blbl.  Berkele}^,  C7-ypt.  Rot.  p.  276  ; Berk. 
& Broome,  A7171.  Nat.  Hist.  2nd  ser.  xiii. 
p.  468 ; Berk.  & Desmazieres,  Jou7-nal  lIo7-t. 
Soc.  iv.  243 ; Montagne,  A7i7i.  Nat.  Hist. 
2nd  ser.  iii.  p.  620. 

CAE  APACE,  or  lorica. — Atermsome- 
what  indefinitely  applied  to  the  whole  or  a 
part  of  the  shell  or  outer  coat  of  certain 


animals ; as  those  belonging  to  the  classes 
Crustacea,  Eotatoria,  Infusoria,  &c. 

In  regard  to  the  Eotatoria  and  Infusoria, 
it  has  been  dhdded  into  the  testa  or  testula, 
an  envelope  resembling  that  of  the  tortoise, 
within  which  the  body  of  the  animal  is  en- 
closed, the  head  and  the  tail  being  free ; as 
in  the  genera  B7-achio7ius,  Mo7iura,  Colio-xm, 
&c. ; the  scutellu77i,  a romid  or  oval  envelope, 
covering  only  the  back  of  the  animal,  in  the 
manner  of  a buclder;  and  the  urceohut,  a 
membranous  or  firm  envelope,  sometimes 
gelatinous,  in  the  fonn  of  a heU  or  cylinder, 
open  at  one  end  and  closed  at  the  other,  and 
within  which  the  animal  can  completely 
retract  itself ; as  in  Difflugia,  &c. 

Ehrenherg  extended  the  use  of  this  term 
also  to  the  external  envelope  of  Volvox, 
Go/mmi  and  the  Diatomaceae.  As  these 
have  beenremoved  to  the  vegetable  kingdom, 
it  is  not  now  applied  to  them. 

CAEBASEA,  Gray. — A genus  of  Infun- 
dibulate  Polyzoa,  of  the  suborder  Cheilo- 
stomata,  and  family  Elustradse. 

Distinguished  by  the  expanded,  leafy, 
flexible,  erect  polj'pidoms ; and  the  cells 
being  arranged  m many  rows,  on  one  side 
only. 

C.  papy7-ea  {Fiust7-a  cai-hasea,  Johnst.) 
(PI.  33,  figs.  19, 20).  Cells  oblong,  narrowed 
and  trimcate  below,  convex,  miarmed.  Deep 
waters. 

Blbl.  Johnston,  Brit.  Zooph.  345 ; Busk, 
Cat.  of  Marme  Pob/zoa,  60. 

CATIBONATE  of  lime.  See  Lime, 
Carbonate  of. 

CAEBONIC  acid.  — The  presence  of 
this  gaseous  acid  is  usuaUy  determined  by 
the  addition  of  another  acid,  as  acetic  or 
muriatic,  to  the  object  under  the  microscope; 
and  if  colourless  and  inodorous  hubbies 
escape,  it  is  concluded,  and  in  most  cases 
con-ectly,  that  carbonic  acid  is  present. 

It  must  be  home  in  mind  that  if  the  object 
he  immersed  in  liquid,  the  gas  may  arise 
either  from  this  or  the  object ; for  it  is  well 
Imown  that  the  escape  of  a gas  from  a liquid 
charged  i\dth  it,  is  greatly  facilitated  by  the 
resence  of  a solid  and  especially  a pointed 
ody,  and  that  the  gas  escapes  from  the 
liquid  at  its  surface  or  point ; thus  the 
false  appearance  is  produced  of  the  gas  being 
liberated  from  the  body.  Hence  the  import- 
ance of  washing  the  obj  ect  before  the  adclition 
of  the  acid  (Introduction,  p.  xxxvii). 

When  crystalline  bodies  of  difi’erent  fomis 
are  present,  these  must  he  separated  before 
the  addition  of  the  acid,  otherwise  the  bubbles 
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liberated  from  those  of  one  kind,  by  escaping 
at  the  surface  of  the  others,  may  give  rise  to 
the  false  conclusion,  that  they  were  derived 
from  the  former. 

Recollection  of  the  fact  that  carbonic  acid 
is  readily  absorbed  by  solution  of  potash, 
would  allow  of  the  distinction  of  bulmles  of 
this  acid  from  those  of  air. 

Bibl.  See  Chemistby. 

CARCHESIUM,  Ehr.— A genus  of  Infu- 
soria, belonging  to  the  family  vorticeUina. 

Char.  Pedicle  branched,  spirallj"  flexible ; 
bodies  of  the  animals  aU  alike  (= branched 
Vorticellce). 

C.  polypinmn  (PI.  23.  figs.  20, 21).  Bodies 
conico-campanulate,  colomiess,  broad  and 
truncate  in  front,  margin  prominent,  pedicle 
sub-umbellate ; aquatic  j length  of  bodies 
1-580  to  1-430". 

Ehrenberg  describes  two  other  species, 
C.  pygmceum  and  C.  spectabile',  these  are, 
however,  probably  not  distinct. 

Bibl.  Ehrenb.  Infus.  and  Ber.  d.  Berl, 
Ahad.  1840,  p.  199 ; Dujardin,  Infm,  p.  551 ; 
Stein,  Infusiomthiere,  p.  48,  &c. 

CARIS,  LatreiUe. — A doubtful  genus  of 
Arachnida,  of  the  order  Acarina,  and  family 
Gamasea. 

The  single  species,  C.  vespertilioms,  is 
foimd  upon  the  bat  ( Vespm-tilio  pipistrellm). 
It  is  probably  a young  Bermanysms. 

Bibl.  LatreiUe,  Gen.  Crustac.  el  Insect. 
i.  p.  161 ; Audouin,  Ann.  d.  Sc.  Nat.  Zool. 
XXV.  p.  4l2;  Walckenaer,  Aptbres  (Gervais), 
p.  227. 

CARMINE. — This  beautiful  pigment  is 
soinetinies  used  to  feed  Infusoria  and  fill 
their  sacculi  or  gastric  vesicles  (Infusobia). 

It  has  also  been  used  as  a coloiu-ing 
matter  for  injections. 

CARPAlS.  See  Gamasijs. 

CA  RPOMITRA,  Kiitz. — A genus  of  Spo- 
rochnacene  (Fucoid  Algie)  containing  one 
rare  British  species,  C.  Cabrerce,  Clem.,  re- 
markable for  the  peculiar  mitre-shaped  con- 
ceptacle  containing  the  spores. 

Bibl.  Haiwey,  Br.  Marine  Ala.  nl.  5 B.. 
Phyc.  Brit.  pi.  14.  ^ ; 

CARTILAGE. — Cartilage  consists  of  a 
firm,  but  elastic,  bluish,  miUiy  or  yeUowish 
substance;  which  moi-phologicnUy  fomis 
either  a simple  parenchyma  composed  of 
cells,  or  a stnicture  consisting  of  cells 
immersed  in  an  intermediate  basis. 

The  cells  of  cartilage  are  usually  round, 
oval,  elongated  or  angular,  frequently  flat- 
tened and  sometimes  spindle-.shaped.  In 
some  cartilage,  they  appear  stellate. 


as  in  that  of  the  cuttle-fish,  the  sharks  and 
rays,  and  enchondromatous  growths ; but  it 
has  not  been  detennined  in  these  in- 
stances whether  they  are  really  stellate,  or 
whether  the  steUate  appearance  arises  from 
the  existence  of  secondary  deposit  within 
cartilage-ceUs  of  the  common  forms. 

In  the  ossifying  pseudo-cartilage  of  true 
bone,  real  stellate  cells  are  however  met 
with.  See  Bone. 

The  ceU-walls  are  generaUy  thick,  and 
frequently  composed  of  several  layers.  The 
contents  consist  of  a clear  liquid  and  a 
nucleus ; sometimes  the  cell  and  sometimes 
both  the  ceU  and  the  nucleus  contain  one  or 
more  globules  of  oil.  The  cells  also  fre- 
quently constitute  parent-ceUs,  i.  e.  cells 
containing  other  or  secondary  cells  within 
them,  these  containing  also  nuclei  or  tertiary 
cells. 

Fig.  100. 


Magnified  350  diameters. 

Primary  (parent-)  cells  with  one  and  two  nuclei,  or  two 
and  four  secondary  cells  and  intervening  basis.  From 
the  cranial  cartilage  of  a full-grown  tadpole. 

_ The  secondary  and  tertiary  cells  some- 
times exhibit  well  the  internal  layers. 

Fig.  101. 


luugmimu  aiamctcrs. 

Cells  from  the  gelatinous  nucleus  of  the  intervertebral 
ligaments.  I,  large  iirimary  cell  a,  with  a septum  formed 
by  two  seeondary  cells,  and  five  tertiary  eells  or  cells  of  the 
second  generation  with  concentric  walls  and  shrunk  nuclei 
o in  the  small  cell-cavities.  2,  primary  eell  a,  with  two 
secondary  cc  s separated  by  a delieate  septum  A,  with 
thickened  walls,  a small  cavity  and  a shrunk  nucleus  c. 
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Tlio  intervening  basis,  when  present,  is 
eitlicr  homogeneous,  tinely  granular,  or 
fibrous ; somotimea  tlio  fibres  are  distinct 
aud  can  be  isolated.  The  simplest  form  of 
cartilage,  viz.  that  composed  of  cells  only,  is 
nret  Avith  in  the  chorda  dorsalis  of  embryos, 
in  the  adult  skeleton  of  many  fishes,  aui  in 
the  cartilage  of  the  ear  of  many  mammals. 
It  is  beautifully  seen  in  the  chorda  dorsalis 
of  a young  tadpole  or  young  Triton  ; or  in 
the  car  of  the  mouse  (PI.  40.  fig.  38).  In  the 
latter  instance,  each  cell  is  filled  with  a 
globule  of  oil,  which  must  be  separated  by 
digestion  in  mther  before  the  cell-structure 
can  be  properly  examined ; but  boiling  on  a 
slide  in  solution  of  potash,  or  the  addition  of 
sulphuric  acid  will  liberate  the  globules  of 
fat  from  parts  of  a section.  This  variet}'^  of 
cartilage  exactly  resembles  in  appearance  a 
section  of  vegetable  cellular  tissue. 

The  second  variety  of  cartilage,  in  which 
the  basis  is  homogeneous  or  finelj-  gi'anular, 
or  true  cartilage  as  it  is  called  (P1.  40.  fig.  39), 
is  met  with  in  the  larger  cartilages  of  the 
respu-atory  organs,  in  the  articular,  costal, 
ensifonn  and  nasal  cartilages.  In  this  the 
cell-walls  are  closely  adherent  to  the  inter- 
cellnhar  b.a.sis,  so  that  they  are  rarely  visible 
without  the  use  of  reagents.  The  cells  are 
most  numerous  in  the  firticiilar  cartilages, 
and  are  mostly  smaller  the  further  they  are 
from  the  bone.  Their  long  axes  are  placed 
pei-pendicularly  to  the  axis  of  the  bone, 
ex'cept  in  a thin  layer  next  the  sui-facc  of  the 
joints,  in  which  they  are  parallel  to  the 
surface. 

The  third  v.ariety  of  cartilage  or  fibro-car- 
tilage  (PI.  40.  fig.  40)  occurs  in  the  human 
epiglotti.s,  the  extenial  e.ar,  the  Eustachian 
tube,  the  intervertebral  ligaments,&:c.  It  con- 
sists priucipall3’of  fibres,  single  or  in  bundles, 
sometimes  running  parallel,  at  others  iiiter- 
lacing,  aud  between  them  lie  the  cartilage 
corpuscles.  Sometimes  the  basis  of  true 
cartilage  becomes  fibrous,  andtrae  fibres  may 
be  foimd  in  it.  The  chemic.ol  cojuposition 
of  the  components  of  cartilage  has  not  been 
satisfactorily  detenniued.  The  homogeneous 
basis  usually  consists  of  chondrine.  The 
cell-walls  are  composed  of  a substance  allied 
to  elastic  tissue ; they  are  not  dissoh'cd  by 
boiling  in  water,  and  are  acted  upon  witli 
difficultv  by  acids  and  alkalies.  The  liquid 
within  the  cells  is  probably  albuminous  ; it 
is  coagulated  bj'  water  aud  dilute  organic 
acids,  and  is  readil}'  soluble  in  alkalies. 
The  fibrous  elements  of  the  fibro-cartilagcs 
sometimes  agree  in  composition  with  white 


fibrmis  tissue,  at  others  with  the  yellow  or 
elastic  tissue. 

When  sections  of  cartilage  arc  subjected 
to  the  action  of  Schultze’s  test,  the  cells 
arc  coloured  red,  but  not  the  basis. 

The  onlj'  instance  of  cartilage  occurring 
in  the  invertebrata,  is  found  in  the  Cepha- 
lopoda (Sepia), 

For  an  account  of  the  minute  anatomj'  of 
cartilage  in  disease,  we  must  refer  to  the 
valuable  papers  of  Dr.  Eedfem  in  the  Edin- 
burgh Monthly  .Tournal  for  1849,  1850,  and 
I85L  See  also  Enchonmioma. 

Bibl.  Kolliker,  Mikrosh.  Aiiat.  bd.  i. ; 
Paget,  Brit,  and  For.  Med.  Rev.  1842,  xiv. ; 
Ilenle,  Athjemeine  Anat. ; Redfem,  Ed. 
Monthhj  Journal,  1854 ; Mulder  (and  Bon- 
ders), Versuch  einer  AUt/.  Physiol.  Clwmie. 

CASEINE  is  the  proteine  constituent  of 
milk.  It  possesses  no  microscopic  charac- 
ters. 

Some  3’ears  since,  a tumbler  containing 
porter,  at  the  bottom  of  which  was  a small 
quantitj-  of  a whitish  sediment,  was  brought 
to  us  for  ex.amination;  suspicion  being  enter- 
tained that  the  white  deposit  consisted  of 
some  poisonous  substance  which  had  been 
added  oy  a woman  with  a \dew  of  poisoning 
her  husband,  the  two  not  being  on  good 
teims.  The  depositexamined  microscopically 
and  micro-chemic.allj'  was  found  to  consist 
of  an  amorphous  substance,  giving  the  che- 
mical reactions  of  a proteine  compound,  with 
entangled  globules  of  oil.  This  rendered  it 
probable  that  it  consisted  of  the  caseine  of 
milk,  with  globules  of  butter.  It  was  after- 
wards recollected  that  miUr  had  been  put 
into  a tumbler  kept  in  the  place  from  which 
this  had  been  taken ; and  thus  the  matter 
ended. 

Bibb.  See  Chejiistby. 

CASSAVA. — The  coarser  pai4  of  the 
starch  (tapioca  being  the  finer)  derived  from 
the  tuberous  root  of  the  Jatropha  3Ianihot, 
L.  (Janipha  3Ianihot,  Kntli. ; 3£anihot  uti- 
lissima,  Pohl.),  a Brazilian  plant  of  the 
faniil}^  Euphorbiaceffi.  The  starch-grains 
are  represented  in  PI.  36.  fig.  14. 

CASSEBEEBA,  Ivaulf.— A genus  of 
Adianteai  (Poliqiodieous  Ferns),  iiearlj’  re- 
lated to  Adiantmn.  Exotic. 

CASSIDUI ANA,  D’Orb.— A genus  of 
Fomminifera,  of  the  order  Entoniostegia, 
and  family  Cassidulinidae. 

Shell  suborbicular,  free,  spiral,  nearly 
equilateral ; convolutions  more  or  less  em- 
bracing ; segments  inequilateral,  on  one  side 
oblong  or  crescentic,  on  the  other  small  and 
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tviaijg'ular ; orifice  an  oblong  cun’cd  slit, 
occupying  tlie  umbilical  halt  of  the  septal 
l>lane.'  Two  recent  species ; some  fossil. 

1.  C.  herif/ata  (I’l.  42.  fig.  lt>).  Outer- 
most convolution  alone  visible,  margin  thin, 
scalloped,  segments  about  eight.  Diam. 
l-fiO". 

2.  C.  oUifsa.  Smaller,  margin  obtuse  and 
rounded. 

Bibl.  Williamson,  JRec.  Foram.  (Ray 
Soc.),  G8 ; and  that  of  Foraminifera. 

CATASCOPIUM,  Brid. — A genus  of 
Bartramioideae  (Acrocai-pous  Mosses). 

Bibl.  M^ilsou,  lin/ol.  Brit.  p.  285. 

C ATENELLA,  Grev. — A genus  of  Cr^'p- 
touemiacere  (Florideous  Algae),  represented 
by  one  British  species,  C.  Opuntia,  which  is 
not  uncommon  on  marine  rocks  near  high- 
water  mark.  It  presents  a mass  of  creeping 
fibi’es,  from  whence  arise  densely  matted 
fronds  1-2"  to  1"  high.  Colour  didl  dark 
pui-ple.  The  farelUdia  are  contained  in  the 
lateral  capsular  bodies  (fig.  102)  ; the  tetra- 


Fig.  102. 


Fig.  io;i. 


Cntcnclla  Opuntia. 

Fig.  102.  Fragment  of  a frond,  with  lateral  capsular 
bodies  containing  the  favcllidia.  Mag^iified  10  diameters. 

Fig.  103.  Transverse  section  of  tlic  axis,  showing  the 
immersed  tctrasporcs.  ftlagnified  50  diameters. 

spores  arc  imbedded  in  the  periphery  of  the 
loosely  cellular  axis  (fig.  100). 

Bibl.  Greville,  yl/c/.  pi.  17;  Han  ey, 
Br.  3Iar.  Al<j.  pi.  20  B. ; Plu/c.  Brit.  pi.  88 ; 
EiujI.  Botdui/  {Rindari'i  Opuntict),y)\.  1808. 

CATI  I.\R1N  E.\,  Ehrh. — A genus  of 
Polytrichaceous  flosses,  cotitaining  some  of 
the  Bulytricha  of  authors,  having  a naked 
cal\-ptra;  =Atrirhiim  and  Oliyolrichum  of 
M ilson’s  Bryoloyia. 

Bibl.  Wilson,  Bryol.  Brit.  pp.  202,  204. 


CAYENNE  PEPPER. — This  substance 
consists  of  the  ground  seed-vessels  of  various 
species  of  Capsicum  ; it  is  often  adulterated 
both  with  substances  increasing  the  bulk 
and  with  mineral  colouring  matters.  For 
the  detection  of  the  fonner  the  microscope 
is  employed,  first  studying  the  characters 
observed  in  the  true  ungi-ound  peppers. 
Turmeric  and  rice-flour  are  named  as  falsify- 
ing substances ; red  earths,  A-ermilion,  or  red 
lead  are  detected  by  chemical  analysis. 

Bibl.  ITas.sall,  Food  and  its  Adulterations, 
p.  4G0. 

CECROPS,  Leach. — A genus  of  Crusta- 
cea, of  the  order  Siphouo, stoma,  and  family 
Caligina. 

C.  Latreillii.  Found  on  the  sun-fish 
(Orthagoriscus  mola).  Female,  length  1", 
male  1-3". 

Bibl.  Baird,  Brit.  Entomost. ; V.  d. 
Iloei’en,  Handh.  d.  Zooloyie,  i. 

CEDAR. — The  Cedar  of  Lebanon  is  the 
Abies  or  Finns  Cedrus.  The  fragrant  so- 
called  ‘ cedar,’  of  which  pencils,  &c.  are 
made,  is  the  wood  of  Juniperus  virginiana. 

See  CoNiFF.nyE  and  Wood. 

CELL,  Aniji.vl. — The  tissues  and  organs 
of  animals,  like  those  of  plants,  are  in  great 
part  made  up  of  cells ; hut  the  full-grown 
structures  of  animals  are  strildngly  distin- 
guished from  those  of  iBgetables  by  the  de- 
partui’e  from  or  disguisai  of  the  primitii'e 
cellular  constitution. 

Under  the  head  of  Cell,  veget-ible, 
the  cell  is  defined  as  a vesicle  or  sac  con- 
sisting of  a membrane  composed  of  cellu- 
lose, containing  within  it  a nitrogenous 
structure,  the  vital  part,  called  the  primor- 
dial utricle.  In  animals  this  internal  struc- 
ture may  exist  alone,  without  a membran- 
ous envelope  forming  the  true  cell  or  clofsed 
sac,  as  in  Amoeba  and  analogous  organisms ; 
but  ordinarilj'  the  animal  cell,  like  the  ve- 
getable, is  a true  shut  sac,  enclosing  liquid 
or  gelatinous  contents,  the  membrane,  how- 
ever, being  here  almost  always  composed  of 
a nitrogenous  compound,  and  only  in  a few 
cases  of  cellulose  or  allied  substances  such 
as  prevail  in  the  solid  parts  of  plants. 

The  membrane  of  animal  cells  is  ordinarily 
transparent  and  colourless,  mostlj^  smooth, 
and  so  thin  ns  to  exhibit  only  a single 
boundary  lino ; more  rarely  the  membrane 
is  tolerably  firm,  presenting  a measurable 
thickness, — Avhile  it  is  sometimes  very  thick, 
and  appenrs  to  consist  of  several ' layers. 
Occasionally  the  menibr.ane  has  a granular 
appearance,  arising  from  projections  de- 
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Sondent  on  granides  lying  on  the  inside. 

lO  stnicture  can  be  detected  in  the  cell- 
membrane  itself. 

The  membranous  cell  generally  contains 
a liquid,  the  consistence  of  which  vaiies ; in 
this  float  molecules,  granules,  globules  or 
other  very  minute  c^s.  In  addition  to 
these,  we  frequently  And  one  or  more  of 
those  bodies  which  are  termed  nuclei,  often 
attached  to  some  part  of  the  cell-wall. 
The  nuclei  again  contain  nucleoli.  The 
ceU-coutents  likewise  include,  in  particular 
structm-es,  products  of  secretion, — matters 
separated  by  the  cells  from  the  circulating 
fluid,  as  in  the  cells  of  the  renal  epithelium, 
&c. ; also  crystals. 

The /orms  presented  by  animal  cells  are 
not  so  varied,  or  generally  so  geometrical,  as 
those  occxu’ring  in  the  cells  of  vegetables. 

In  regard  to  size,  the  largest  are  the  yolk- 
cells  of  ova,  especially  of  Birds  and  Reptiles, 
and  of  some  animals  consisting  of  a single 
cell,  as  certain  of  those  curious  organisms 
the  Gi'cgarhue. 

The  nuclei  are  usually  spherical  or  lenti- 
cidar,  transparent,  and  colourless  or  yel- 
lowish. They  are  sometimes  solid  or  ho- 
mogeneous, at  others  they  are  vesicles,  with 
a very  delicate  membrane.  They  sometimes 
contain,  exclusively  of  the  nucleolus,  a trans- 
parent colourless  or  yeUovdsh  liquid,  in 
which  water  and  acetic  acid  produce  a pre- 
cipitate of  granules  resembling  those  existing 
in  the  cell-contents ; hence  in  the  ordinary 
manner  of  examining  them,  they  seldom 
present  their  natural  transparency. 

The  nucUoli  are  rounded,  weU-defined, 
very  minute,  sometimes  immea.sm’able. 

Chemically,  the  cell-membrane  ordinarily 
consists  of  a proteine-compoimd;  it  is  mostly 
dissolved,  or  rendered  so  transparent  as  to 
become  imdsible,  by  acetic  acid  and  solution 
of  potash.  CeU-membranes  composed  of 
cellidose  occur  in  some  animals,  as  in  the 
Tunicata,  &c. ; it  is  detected  here,  as  in 
plants,  by  the  action  of  iodine  and  sulphuric 
acid.  The  nucleoli  consist  also  of  a proteine- 
compound ; they  are  soluble  in  potash,  but 
not  in  acetic  acid.  The  action  of  potash 
distinguishes  them  from  globides  of  fat.  _ It 
must  be  remarked  that  the  appearances  in- 
teipreted  to  be  nuclei  and  nucleoli,  fre- 
quently are  not  respectively  identical  in 
kind : the  nuclei  are  sometimes  homogene- 
ous, at  others  true  cells;  sometimes  they 
relate  to  the  formation  of  the  cell,  at  others 
they  are  young  secondary  cells,  vacuoles,&c. ; 
the  same  applies  to  the  nucleoli.  These 


important  points  have  not  hitherto  received 
sunicient  attention. 

Cells  are  endowed  vnth  pecidiar  vital 
forces,  by  which  they  are  capable  of  absorp- 
tion and  the  elaboration  of  the  absorbed 
matter,  of  growth,  reproduction,  and  of  se- 
cretion. The  entire  organism  of  the  higher 
and  most  of  the  lower  animals,  consists  at  a 
certain  period  of  life,  of  cells  alone. 

Formation  of  cells. — Cells  are  formed  in 
two  ways ; either  from  a blastema  or  forma- 
tive substance,  existing  vdthout  or  contained 
within  other  cells.  The  blastema  or  03^0- 
blastema  is  a liquid  or  a semifluid  substance, 
consisting  of  proteine,  fatty  matter  and  salts. 

The  foimation  of  cells  a free  blastema 
is  not  a general  process ; the  only  instances 
of  its  occurrence  in  man  and  the  higher 
animals  are  in  the  formation  of  the  chyle 
and  l3Tnph  coiytuscles,  the  cells  of  certain 
glandidar  secretions  (seminal  cells,  ova), 
and  glandxdar  organs  (the  closed  follicles 
of  the  intestine,  the  hmphatic  glands,  the 
splenic  corpuscles  vdth  the  splenic  pulp,  and 
the  thymus)  ; lastly,  of  the  cellidar  elements 
in  the  impregnated  utems,  in  the  corpus 
luteum,  the  niaiTOw  of  foetal  bones,  and  in 
the  soft  ossifying  blastemata.  In  the  case  of 
the  chyle  and  the  spleen,  at  the  commence- 
ment of  cell-foimation,  we  find  roundish, 
apparently  homogeneous  bodies  of  1-11000 
to  1-5600"  diameter,  which,  increasing  in 
size,  soon  appear  distinctly  as  vesicles 
(fig.  104),  and  on  the  addition  of  water,  ex- 


Fig.  104. 


Magnified  350  diameters. 

Contents  of  a Malpighian  body  from  the  spleen  of  on 
ox.  a,  small,  b,  larger  cells  ; c,  free  nuelei. 

hibit  an  internal  large  body  resembling  a 
nucleolus,  as  also  several  granules.  The 
minute  details  of  this  stage  of  the  process 
of  formation  ai'e  not  accm'ately  knovm.  As 
soon  as  the  nuclei  ai-e  foimed,  cell-mem- 
branes are  foimed  around  them,  but  not 
always  in  the  same  manner.  Sometimes  the 
cell-waU  is  deposited  directly  ai'ound  the 
nucleus,  so  that  it  is  but  little  larger  than 
the  latter;  at  others  the  nucleus  becomes 
suiTOunded  by  a larger  or  smaller  quantity 
of  blastema  which  becomes  more  solid,  and 
aroimd  which  the  cell-membrane  is  sub- 
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soquently  deposited.  The  latter  occiUTence 
has  hitherto  only  been  satisfactorily  ob- 
sen-ed  in  the  case  of  the  o-vnim,  in  which 
the  germinal  vesicle,  i.  e.  the  nucleus  of  the 
ovum-cell,  which  is  formed  fii-st,  becomes 
sun-ounded  by  a quantity  of  yolk,  before 
the  wtelline  membrane  is  formed.  On  the 
other  hand,  the  fomiation  of  the  cell-wall 
i directly  around  the  nucleus  takes  place  in 
all  the  other  localities  mentioned  above,  and 
is  especially  shown  by  the  occurrence  of  free 
I nuclei  and  larger  cells,  together  with  very 
: small  cells  closely  suiTounding  the  nuclei, 

. or  separated  from  them  by  a slight  interval 
I only.  It  is  possible  that  in  this  instance 
also,  the  cell-membrane,  even  at  its  first 
i formation,  may  be  separated  from  the  nuclei 
( by  a quantity  of  blastema  too  minute  to  be 
I detected. 

This  free  formation  of  cells  is  very  gene- 
. ral  in  pathological  productions,  as  in  pus, 
exudations,  &c., — the  ceU-membrane  being 
1 deposited  directly  aromid  the  nucleus,  the 
I intemiediate  layer  of  blastema  rarely  being 

I present. 

This  extra-cellular  foimation  of  cells  is 
i unknown  in  plants. 

The  endogenous  method,  or  the  formation 
i of  cells  within  others,  is  very  common,  and 

II  may  be  readily  observed  in  the  tissues  of 
: embryos.  In  the  most  ordinary  form  of  this 

i kind  of  cell-fonnation  an  original  or  parent- 
1 cell  produces  within  it  two  secondary  cells, 
i.  which  from  the  fii-st  completely  fill  it.  The 
first  phsenomenon  obseiwed  in  the  parent- 
ceU  is  the  increase  of  the  nucleus,  which 
acquires  two  nucleoli,  becomes  elongated  and 
resolved  into  two  nuclei.  After  this  the 
nuclei  separate  from  each  other,  and  a par- 
i tition  is  termed  between  the  cells,  dividing 
! the  parent-cell  into  two  perfectly  distinct 
\ spaces,  each  of  which  encloses  a nucleus  and 
I half  of  the  contents  (fig.  100).  The  exact 

Fig.  105. 


Magnified  350  diameters. 

An  elongated  nucleus,  and  one  containing  two  secondary 
nuclei,  from  the  ovum  of  an  Ascaris  dcnlata. 

manner  in  which  the  increase  of  the  nucleus 
occurs  is  not  certain,  but  it  appears  that  the 
nucleoli  always  become  resolved  into  two 
by  subdivision  and  then  separate  from  each 
other.  In  the  nuclei,  which  at  the  same 
time  become  elongated,  the  first  trace  of  di- 


vision is  then  usually  a median  partition, 
which  in  favourable  instances  appears  to 
arise  from  the  presence  of  two  secondary 
cells  in  close  contact  by  plane  surfaces  and 
entirely  filling  up  the  parent  nucleus.  Veiy 
frequentty  nothing  is  seen  but  first  an  elon- 
gated nucleus  with  a partition  and  two  nu- 
cleoli, and  then  two  hemispherical  nuclei  in 
contact  by  their  plane  surfaces  (fig.  106),  no 
endogenous  nucleus-formation  being  percep- 
tible ; in  this  case,  division  of  the  nucleus 
has  taken  place,  the  parent-nucleus  con- 
taining two  nucleoli  becoming  finally  re- 
solved into  two  by  a deeper  and  deeper  con- 
struction. This  mode  of  ceU-foiunation  is 
often  continuously  repeated,  frequently  so 
long  as  the  growth  of  the  organism  con- 
tinues. The  parent-cells  then  either  con- 
tinue their  existence  as  such,  or  they  disap- 
pear sooner  or  later  as  histologically  distinct 
torniations,  and  become  consolidated  with 
the  substance  connecting  the  cells. 

The  occuiTence  of  this  endogenous  cell- 
formation,  which  agrees  essentiSly  with  the 
formation  of  cells  in  a free  blastema,  is  well 
established  in  the  case  of  the  jmung  cartilages 
of  all  animals,  and  also  probably  occurs  in 
embryonic  organs  in  general,  in  which,  from 
the  period  at  which  they  consist  of  true 
cells, _ the  entire  grovrth  depends  upon  the 
multiplication  of  the  existing  cells  without 
free  cell-formation.  It  also  occurs  in  pa- 
thological products,  as  in  cancer. 

In  addition  to  this,  the  most  common 
kind  of  endogenous  cell-formation,  there  are 
others,  viz. 

a.  In  the  ova  of  most  animals  at  the  earliest 
period  of  development,  a peculiar  process 
occurs  called  the  segmentation  of  the  yoHr, 
which  must  be  regai’ded  as  preliminary  to 
the  formation  of  the  first  embryonic  cells, 
and  which,  as  the  ovum  bears  the  import  of 
a simple  cell,  falls  rmder  the  tj'pe  of  endo- 
genorrs  cell-formation.  The  essential  fea- 
tm-es  of  the  segmentation  are  as  follows. 
After  the  original  nucleus  of  the  ovurrr-cell 
— the  germinal  vesicle — has  disappeared  in 
consequence  of  irrrpregnation,  the  gr-anules 
of  the  yolk  rro  longer  remain  aggregated 
into  a compact  mass  as  before,  but  become 
distribrrted  throughout  the  entire  cell.  The 
first  sign  pf  commencing  development  is 
then  constitrrted  by  the  forrrration  of  a rrew 
nucleus— the  first  embryonic  nucleus,  arormd 
a new  nucleolus,  which  acts  as  a centre  of 
attractioir  to  the  yolk,  and  causes  it  to  re- 
rmite  into  a globular  mass — the  first  glo- 
brrlc  of  segmeirtation.  lu  further  develop- 


CELT.. 


CELL. 


[ 124  ] 


moiit  two  now  nucleoli  are  fonnecl  from  tlie 
first  nucleus  by  cudogenous  growth,  which, 
a.s  soon  as  they  are  sot  free  by  the  develop- 
ment of  the  parent  nucleus,  become  sepai’ate 
from  each  other,  act  as  new  centi'es  to  the 
yolk-granules,  and  thus  the  first  globide  of 
segmentation  becomes  resolved  into  two. 
The  increa.se  of  the  nuclei  and  of  the  glo- 
bules of  segmentation  continues  in  the  same 
way,  the  first  always  preceding,  until  a very 
large  number  of  small  globules  are  present, 
which  entirely  fill  up  the  yolk-cell ; some- 
times, but  exceptionally,  the  globides  are 
not  resolved  until  the  nuclei  have  become 
increased  to  three  or  four,  so  that  three  or 
four  globules  are  formed  from  each,  instead 
of  two.  This  process  is  tenned  total  seg- 
mentation, because  here  the  entire  yolk  is 
applied  to  the  newly-fonncd  nuclei : partial 
segmentation  agrees  with  this  in  all  essen- 
tials, and  only  diifers  from  it  in  the  circum- 
stance that  in  it,  not  the  whole  of  the  yolk, 
but  a larger  or  smaller  part  of  it,  var^-ing  in 
different  animals,  envelopes  the  nuclei  in 
process  of  formation  (figs.  106-108). 


Fig.  106.  Fig.  107.  Fig.  108. 


Magnified  350  diameters. 

Tliree  ova  of  an  Asraris  nii'riweiiosa  ; 1,  in  the  first, 
2,  in  the  second,  and  3,  in  the  third  stage  of  sc^enta- 
tion,  with  two,  four  and  sixteen  segmentation-globules. 
a,  outer  coat  of  the  ovum  ; A,  scgmcntation-gIol)ules.  In 
1 , the  nucleus  of  the  lowest  globule,  contains  two  nucleoli ; 
in  2,  the  lowest  globule,  two  nuclei. 

■When  the  process  of  segmentation  has 
reached  a certain  stage,  the  segnientation- 
globules  become  surrounded  with  mem- 
branes and  foi-m  true  cells,  whence  it  ap- 
pears justifiable  to  arrange  this  process  with 
endogenous  cell-fonnation.  In  fact  it  is 
nothing  more  than  a preliminaiy  to  cell- 
fonnation  in  the  ovum-cell,  and  only  differs 
from  the  ordinary  phainomena  of  this  kind 
in  the  circumstance  that,  first,  the  nucleus 
of  the  parent-cell  or  the  genninal  vesicle  in 
most  cases  ha.s  nothing  to  do  with  it ; se- 
condly, the  parent-cell  itself  persists ; and, 
thirdly,  the  portions  of  the  contents  fonned 
in  it  by  the  successive  increa.se  of  nuclei  do 
not  assume  the  form  of  cells  until  subse- 
quent generations.  This  view  is  moreover 


justified,  since  the  cells  formed  fr-om  the  a 
last  segmentation -globules  continue  for  a 1, 
long  period  to  multiply  by  endogenous  pro-  ’ 
duction  (or  division),  and  the  entire  seg- 
mentation-process may  be  regarded  as  a 
kind  of  endogenous  cell-formation,  in  which, 
on  account  of  the  rapidity  with  which  the 
nuclei  increase,  in  the  first  generation  of 
globides  it  does  not  come  to  the  fonnation 
of  membranes  (see  Ovitm).  ^ 

b.  In  some  respects  allied  to  segmentation 
are  those  forms  of  endogenous  cell-foima- 
tion,  in  which  a greater  or  le.ss  number  of 
secondaiw  cells  are  fonned  within  persistent 

fiarent-cells,  as  seen  here  and  there  in  carti- 
age,  the  supra-renal  capsides,  the  pituitary 
body,  &c.  In  this  case,  either  two  second- 
ary cells  are  fonned  in  the  usual  w.ay  in  a 
cell,  almost  or  entirely  filling  it,  and  from 
these  other  generations,  either  free  or  all  or  I 
individual  ones  enclosed  in  parent-cells  of  : 
the  second  and  subsequent  generations ; or  j 
only  one  secondary  cell  is  formed  in  a cell,  i 
whence  cell-fonnation  then  proceeds  in  [ 
either  manner  (fig.  100) ; or  the  secondary 
cell  is  fonned  in  a bud-like  protmsion  of  the 
parent-cell  (see  Echinococcus).  : 

The  formation  of  a larger  number  of  , 
nuclei  i\-ithin  cells,  which  frequently  pre-  j 
cedes  cell-fonnation,  but  may  also  exist  | 
alone,  may  be  well  aivanged  under  endo-  i 

genous  cell-gi'owth.  Even  in  oniinaiy  en-  j 

dogenous  cell-formation  (and  also  in  seg-  j 
mentation)  we  not  imfrequently  find  three 
and  four  nuclei  in  one  parent-cell,  so  that 
then,  instead  of  tvi'o,  a larger  number  of  se- 
condary cells  are  formed  at  once,  as  c.  (j.  in 
the  liver-cells  of  embryos.  In  certain  ani- 
mals (Ciwiillanus,  Ascaris  dentata,  Distoma 
and  the  Cestoidea),  instead  of  segmenta-  < 
tion-globules,  in  the  first  stage  of  develop-  * 
ment  nuclei  only  are  fonned  in  the  ovum-  i 
cell,  which  do  not  become  sunounded  by  • ; 
cell-membranes  until  the}'  have  accumu- 
lated into  a large  heap  by  successive  endo- 
genous growth.  The  same  appears  to  take 
place  in  the  cells  of  the  genn  of  the  Cms- 
tacea,  in  which  from  ten  to  twenty  nuclei 
frequently  exist.  The  numerous  nuclei, 
however,'  in  the  seminal  cells  of  most  ani- 
mals appear  usually  to  have  no  connexion 
with  cell-fonnation,  because  the  seminal 
filaments  are  developed  within  them ; and 
the  same  applies  to  tliose  cells  of  the  lower 
animals,  the  numerous  nuclei  of  which  are 
converted  into  urticating  organs.  Whether 
in  these  cases  the  nuclei  multiply  by  divi- 
sion or  endogenous  gi-owth  is  unknown. 
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Fig’.  100. 


Magnified  3.50  diameters. 

Cartilage  cells  from  a fibrous  velvety  articular  cartilage 
. of  the  condyle  of  a human  femur  j all  lying  in  a fibrous 
: basis,  and  easily  isolated,  a,  single  cells,  with  or  without 
I thickening  of  the  cell-wall,  and  one  or  two  nuclei ; A,  se- 
. condary  cells,  or  cells  of  the  first  generation,  with  one  or 
I two  nuclei, — one,  two,  five  and  many  cells  in  the  parent- 
. cells  A' ; c,  cells  of  the  second  generation,  one  to  three  in 
I those  of  the  first.  A,  A ; d,  free  group  of  secondary  cells. 

Cell-formation  hjj  clitision  has  been  ob- 
I served  in  the  coloured  blood-corpuscles  of 
I the  embryos  of  Birds  aud  Mammalia,  and 
I the  earliest  colomiess  blood-corpuscles  of 
I the  larvas  of  frogs  (tadpoles) ; it  also  pro- 
. bably  occurs  in  the  colourless  blood-cor- 
puscles of  embiyos  aud  the  chyle-cor- 
puscles of  adult  Mammals.  lu  all  theso 
: cases,  the  cells  first  become  elongated,  aud 
the  single  nuclei  appear  to  become  divided 
into  two ; the  cells  are  then  constricted  in 
I the  middle  and  finally  resolved  into  two, 
1 ea(rh  with  a nucleus  (PI.  40.  fig.  43-6). 

peculiar  kind  of  cell-growth,  most 
nearly  allied  to  division,  occurs  in  the  cells 
; of  the  ivory  of  the  teeth  ; in  which,  while 
continually  elongating,  the  nuclei  enlarge 
from  time  to  time  and  become  constricted, 
so  that  whilst  that  portion  next  the  ivory 
ossifies,  the  remainder  serves  to  a certain 


Fig.  110. 


Magnified  350  (Uameters. 

Ivory  cells  from  the  tooth  of  a dog. 

extent  as  a reserve  for  the  subsequent 
formation  of  newly  ossifying  portions 
(fig.  110). 

The  tenn  cell  is  frequently  used, 
in  a totally  difterent  sense,  to  denote 
a partially  closed  space,  or  the  cup- 
like body  enclosing  the  space ; as  in 
the  case  of  the  cells  of  a Polype,  or 
Polyzoon ; the  cells  of  a sponge,  &c. 

Bibl.  The  various  treatises  on  Physiology ; 
Schwann,  Ueber  die  Pinstimmiiny,  (Sy- 
denham Society) ; ibid.  Wagner's  Physiology, 
by  Willis ; Valentin,  1.  c. ; Kolliker,  Ge- 
wehelehre  d.  Menschen  (aud  the  literature 
therein) ; Siebold,  Ueb.  einzellige  Pjiunzen, 
und  Thiere,  Zeitschr.f.  Wissensch.  Zoolog,  i. 
p.  270. 

CELL,  Anim.\l,  artificial  formation  of. — 
When  oil  is  immersed  in  a liquid  containing 
albumen,  it  becomes  suiTounded  by  a layer 
of  coagulated  albumen,  forming  a cell ; and 
this  cell  will  exhibit  the  phoenomena  of  en- 
dosmose  and  exosmose  in  the  same  manner 
as  any  natural  cell.  The  same  phaenomenon 
has  been  observed  with  metallic  mercury  and 
albumen,  chloroform  and  albumen,  chloro- 
form and  chondrine,  &c.  It  has  not  yet 
been  satisfactorily  explained.  The  natural 
formation  of  cells  has  been  supposed  to  be 
produced  by  this  method;  but  it  appears 
inapplicable  to  the  purpose,  as  the  nuclei  or 
masses  of  blastema,  around  whicli  cells  are 
formed,  do  not  consist  of  fat. 

Bibl.  (of  the  above).  Ascherson,  Jliillcr's 


CEIvL. 


CELL. 


[ 12G  ] 


Archiv,  1840,  p.  44,  &c. ; Wittich,  De  hyintmo- 
gonia  albuminis,  Regiomont.  1850 ; Ilarting, 
Nedcr.  Lane.  Sept.  1861  j Melsens,  Bull,  de 
VAcad.  de  Belg.  1850 ; Paniini,  Archiv  f. 
Path.  Anat.  iv.  2;  Bennett,  Ed.  Month. 
Journ.  viii.  p.  166 ; Kolliker,  Gewebelehre  d. 
3£ensch.  p.  10 ; Schmidt,  transl.  in  Taylor's 
Scientific  3Ienioirs,  v.  p.  10. 

CELL,  Vegetable. — The  definition  of 
the  term  cell  in  vegetable  anatomy,  ordina- 
rily adopted,  is,  a closed  sac  composed  of  an 
(^originally)  imperforate  membrane  formed  of 
the  chemical  substance  called  cellulose,  this 
membrane  enclosing  fluid  contents  so  long  as 
the  cell  retains  its  vitality.  All  the  solid  per- 
manent structures  of  plants  are  fonned  of 
cells  answering  to  this  character,  the  differ- 
ences of  the  full-grown  tissues  depending 
upon  peculiar  modifications  and  alterations 
of  the  original  cells.  In  animal  structures, 
the  term  cell  is  commonly  applied,  not  only 
to  structures  really  analogous  to  the  cells  of 
plants,  but  also  to  stmetures  analogous  to 
the  contents  of  the  true  cellulose  cells,  which, 
liowever,  are  indeed  in  all  cases  the  import- 
ant living  parts  of  the  structm-e.  All  yormg 
vegetable  cells  contain  a quantity  of  semi- 
fluid nitrogenous  formative  substance  called 
protoplasm,  which  protoplasm  may  be  chiefly 
adlierent  as  a thickish  and  more  or  less  con- 
tinuous layer  to  the  inside  of  the  cellulose 
wall,  forming  a kind  of  lining  to  it,  and 
therefore  enclosing  all  the  rest  of  the  con- 
tents, in  which  case  it  is  called  thep/'i/nordih/ 
utricle  (primordial-schlauch  of  Mohl),  or  this 
dense  protoplasm  may  fill  up  the  whole 
cavity  of  the  cell  as  a gelatinous  mass, — or, 
finally,  the  gelatinous  mass  of  protoplasm 
may  emerge  from  the  cellulose  sac,  with  a 
definite  fomi  and  organization,  furnished 
^vith  cUia  enabling  it  to  move  freely  in  water, 
and  here  the  pnmordial  utricle  presents 
itself  as  independent,  and  indeed  as  the 
primary  element  of  all  cellular  tissue  j it  is 
found  in  this  condition  in  the  Confervoid 
Algte,  in  the  zoospores.  These  fr-ee  bodies, 
devoid  at  first  of  a cellulose  wall,  are  evi- 
dently analogous  to  the  coi'puscles  of  ‘ sar- 
code  ’ constituting  certain  animals,  such  as 
Amoeba,  while  the  cartilage-ceUs,  &c.  of 
animals  are  analogous  to  the  cellulose  sacs 
of  plants ; so  that  the  confusion  which 
exists  in  the  animal  tissues  is  likely  to  ex- 
tend to  vegetable  tissues  if  we  adopt  the 
name  which  has  been  proposed  by  the  Ger- 
mans for  these  free  protoplasmic  organisms, 
namely,  that  of  primordial  cells.  Since  the 
structure  to  which  the  name  cell  is  at  pre- 


sent applied  in  vegetable  anatomy  is  in 
pretty  close  accordance  with  the  common 
acceptation  of  that  word  in  ordinary  lan- 
guage, indicating  a hollow  case,  it  seems  un- 
advisable  to  change  the  received  nomencla- 
ture, while  it  is  evident  that  the  use  of  the 
prefix  primordial  to  the  word  cell  is  not  di- 
stinctive enough,  and  will  beget  confusion ; 
hence  it  seems  desirable  to  apply  a spe- 
cial name  to  the  newly-detected  and  de- 
finite fonn  of  organization,  the  free  proto- 
plasmic coi-puscle.  The  term  j>rimordial 
utricle  answers  aU  requirements,  since  the 
isolated  body  is  chemically  and  physiolo- 
gically identical  with  tlie  ordinaiy  primor- 
dial uti’icle  lining  a nascent  cell,  having  in 
like  manner  the  function  of  forming  a true 
cell  by  secreting  a layer  of  cellulose  idl  over 
its  external  smface  and  thus  enclosing  itself 
in  a sac. 

In  this  work,  then,  the  word  cell,  as  ap- 
plied to  vegetable  structm’es,  is  always  used 
in  its  ordinaiy  sense,  and  the  character  of 
the  “ primordial-ceU  ” of  Cohn  and  other 
German  authors  is  given  under  the  head  of 
Pbimohdial  Utbicle, 

Form. — Cells  may  present  almost  every 
ossible  modification  of  form,  and  this 
epends  on  two  sets  of  conditions,  the  ori- 
ginal development  and  shape,  and  the  mode 
of  growth  and  expansion.  It  is  frequently 
stated  that  the  primary  form  of  all  vegetable 
cells  is  that  of  a sphere,  or  at  all  events  that 
this  is  the  type  from  which  all  the  others 
must  be  considered  deviations.  This  is  true 
only  so  far  as  it  is  intended  to  signify  that 
most  cells  which  originate  free  in  the  midst 
of  fluid,  suffeilng  no  external  compression, 
have  a globular  fonn,  and  that  in  numerous 
cases  where  cellular’  tissues  are  very  lax  and 
free  to  expand  in  all  directions,  the  compo- 
nent cells  acquire  a globular’  form  diu’uig 
the  enlargement  to  their  full  size.  But  in  a 
verjriarge  majority  of  cases  the  cells  do  not 
originate  in  a free  condition,  they  are  pro- 
duced by  subdivision  of  older  cells,  and 
conseqiiently,  when  first  developed,  they 
have  toe  shape  of  the  half,  the  quarter,  or 
whatever  segment  it  may  be  of  the  parent- 
cell; moreover,  in  a majority  of  these  cases 
the  mode  of  expansion  also  depends  upon  a 
special  law  of  the  particidar  tissue,  or  even 
01  such  tissue  in  the  particular  group  to 
which  the  plant  belong, s,  and  not  upon  any 
general  law  of  globidar  expansion.  Tlie 
above  law  doeyirevail  widely  in  some  fami- 
lies, as  in  the  iWgi,  and  we  very  fr’equently 
see  it  prevailing  in  pith  up  to  a certain  period ; 
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but  it  will  not  hold  ns  a general  rule,  for  the 
lax  tissues  of  leaves,  of  succulent  stems,  &c., 
offer  most  striking  deviations,  as  do  also  the 
vailed  and  often  elegant  forms  of  lower 
Algiu.  It  is  further  stated  in  many  hooks, 
that  the  effect  of  pressure  on  cells  having  a 
tendency  to  become  globular,  is  the  produc- 
tion of  a dodecahedral  fonn,  but  this  again 
is  far  too  sweeping  a generalization,  and  the 
real  fact  is  that  glohidar  cells  of  equal  size, 
expanding  in  a confined  space,  often  become 
twelve-sided  by  mutual  pressure,  but  far 
more  often  the  cells  of  a tissue  are  of  diverse 
size,  and  hence  a polyhedral  foim  is  much 
more  common  (fig.  111).  Cells  may  he 


Fig.  111. 


globular,  as  in  the  Yeast-plant,  and  many 
lower  Alg£B,  in  the  lax  tissue  of  yoimg  pith 
of  many  Dicotyledons  (PI.  38.  fig.  14),  &c. ; 
oval,  as  is  much  more  common  in  parenchy- 
matous tissues ; squarish,  as  in  cork  (PI.  38. 
figs.  16,  17) ; or  t^ular,  as  in  the  epidennis 
of  numerous  plants,  under  which  circum- 
stances the  side  walls  may  be  square, 
rhombic,  hexagonal  or  irregular,  as  in  many 
petals;  and  the  outlines  may  also  be  un- 
dulated or  even  beautifully  zig-zagged,  as  in 
the  leaf  of  HeUehonisfwtidics,  &c.,  the  petals 
of  many  fiowers,  or  in  the  leaf  of  the  Pine- 
apple (PI.  38.  fig.  15),  &c. ; while  the  upper 
exposed  face  may  be  flat  or  vaulted,  as  in 
most  petals,  or  even  papillifonn,  as  in  the 
petals  of  the  Sweet  William 
and  of  most  flowers  with  glist- 
ening surface.  Cells  may  also 
be  cylindrical,  and  then  either 
■with  flat  ends  (fig.  112),  as  in 
the  parenchyma  of  many  Mo- 
nocotyledons and  in  the  fila- 
ments of  Confervas,  or  round- 
ed ends  or  attenuated  ends, 
as  in  wood  and  liber  tissue 
generally ; or  they  may  be 
prismatic,  and  tlien  square  or 
six-sided,  as  in  stems  of  most 
herbaceous  plants ; spindle-shaped,  as  in  a 
large  number  of  woods,  such  as  tliat  of  Co- 
nifers, Box,  &c. ; and,  in  fact,  of  almost  every 
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conceivable  form.  In  lax  tissues,  the  walls 
of  the  cells  often  grow  very  unequally  at 
different  points,  whence  result  angular  pro- 
jections (by  which  the  cells  ordinarily  cohere 
together)  (fig.  113)  ; or  these  grow  out  into 
arms  or  rays,  producing  stel- 
late cells,  as  in  the  pith  of  jrjiy.  n.q. 
the  Bush  (PI.  38.  fig.  18), 
and  theparenchjTnaoi  many 
aquatic  plants,  in  the  leaf- 
stalk of  the  Banana,  &c. 

Cells  which  are  free,  as  in 
the  lower  Cellidar  plants, 
sometimes  gTOw  out  into 
long  tubiilar  stractm’es  such 
as  Vaucheria,  with  a conti- 
nuous cavity,  and  indeed  sometimes  ramify 
into  a complication  of  branches,  as  in  JBry- 
opsis  and  Coditcm,  while  in  Botrydium  (fig. 
75)  the  globular  cell  sends  do'wn  a mmiber 
of  root-like  filaments  which  are  mere  pro- 
trusions of  its  o'wn  wall.  The  cells  of  Chara 
attain  very  large  size.  In  the  Flowering 
plants  we  have  an  example  of  extraordinary 
growth  of  a single  cell  in  the  pollen-tubes, 
which,  in  some  cases,  become  as  much  as 
three  inches  long. 

Size. — The  dimensions  of  cells  vary  to 
infinity,  and,  indeed,  often  extremely  in  one 
and  the  same  tissue,  but  not  as  a rule.  And 
the  diameter  of  cells  is  very  frequently  in- 
compai’ably  less  than  the  length,  as  in  all 
filamentous  and  fibrous  cells.  Taking  a veiy 
general  view,  we  may  say  that  parencbjona- 
ceUs  vary  from  1-250"  to  1-1000"  in  dia- 
meter ; but  the  spores  of  many  Fungi  mea- 
sui’e  no  more  than  1-6000"  to  1-8000",  while 
the  cells  of  the  juicy  parenchpna  of  many 
fruits  and  piths  attain  as  much  as  1-100". 
In  elongated  cells,  such  as  those  of  liber  and 
most  woods,  the  diameter  is  ordinarily  less 
than  in  paa-enchyma,  while  the  length  is  far 
gi’eater : thus  in  wood  the  length  varies  from 
about  1-40"  to  1-12",  while  the  diameters 
are  respectively  1-300"  and  1-100" ; in  liber 
the  length  may  extend  to  1-8"  or  1-4",  with 
a diameter  of  1-800"  and  1-400".  (See 
Fibbes.)  Hairs  composed  of  a single  cell 
often  attain  a great  length,  as  in  Cotton, 
where  a single  filamentous  cell  may  measure 
1"  to  2".  (See  TisstJES,  Veyotable.) 

Cells  may  be  examined  either  in  situ,  as 
parts  of  tissues,  or  free,  separated  natimally 
or  artificially.  For  the  first  it  is  simply 
requisite  to  make  fine  slices  with  a razor,  in 
various  directions  through  the  structure ; if 
soft  or  thill  it  should  be  placed  between  the 
two  halves  of  a split  vial-cork  and  sliced  witli 
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the  cork,  tlie  cork  being  afteiTvards  removed 
from  the  slide  with  a needle.  Slices  of  many 
kinds  of  cellular  tissue  are  made  more  clear 
by  the  addition  of  a little  diluted  sulphuric 
acid,  which,  however,  often  swells  up  some 
of  the  layers. 

For  examining  isolated  or  nearly  separate 
cells,  we  may  take  the  lower  Al^aj  or  Fungi, 
or  germinating  spores  of  the  higher  plants, 
or  we  may  separate  the  cells  of  the  tissues  of 
higher  plants.  The  parenchymatous  tissues 
may  usually  be  separated  into  their  elemen- 
tary cells  by  maceration  inivater:  the  decom- 
posing ends  of  tlowerstalks  which  have  been 
in  water  several  days  will  generally  afford 
tissue  in  such  a state  that  it  maybe  broken 
up  with  a needle ; in  the  pnlp  of  ripe  fruits, 
such  as  cuivants,  strawberries,  &c.,  mere 

Sressure  separates  the  cells.  Boiliu"  will 
o with  some  of  the  denser  kinds,  while  for 
the  woody  tissues  it  is  requisite  to  heat  frag- 
ments Wth  a particle  of  chlorate  of  potash 
and  a drop  of  nitric  acid  (or  let  them  mace- 
rate for  12  to  24  hours),  and  wash  them  well 
with  water:  liber-ceUs,  woody  cells,  &c.,  may 
bo  isolated  by  this  means. 

Formation  of  Cells. — This  subject  has 
undergone  a great  amount  of  investigation 
during  the  last  few  years,  and  the  views 
which  have  been  propounded  at  various 
times  have  conflicted  strongly  in  many 

f mints.  It  would  be  exceeding  our  limits, 
lowever,  to  enter  npon  a critical  examina- 
tion of  the  theories  of  cell-development, 
and  we  shall  therefore  confine  om’selves  to 
a brief  accoimt  of  those  phamoniena  and 
laws  of  the  reproduction  of  cells,  upon 
which  the  diversity  of  opinion  only  afl'ects 
subordinate  particulars. 

All  vegetable  cells  (using  this  tenn  in  the 
sense  of  the  cellulose  sac  with  contents,  as  de- 
fined above)  in  which  the  capacity  for  repro- 
duction exists,  contain  an  internal  structure, 
vartyug  in  its  condition  and  appearance  at 
dittereut  epochs  and  in  different  plants  or 
parts  of  plants,  called,  in  accordance  Avith 
Mold’s  proposal,  the 2}nmor(liul  utncle.  This 
sti’ucture  consists  of  a layer  of  the  proto- 
plasm, a semifluid  nitrogenous  substance, 
lining  the  celhdose  AvaU  of  the  cell,  xill 
the  other  cell-contents  are  enclosed  or  im- 
bedded in  this  primordial  utricle,  and  Avitli 
it  they  collectively  constitute  what  is  called 
by  some  authors  the  emlochrome  of  the  cell. 
The  characters  of  the  PniMonm.VL  Uthicue 
and  of  the  PnoxoPLASM  are  given  in  the 
requisite  detail  under  their  respective  heads. 
In  a veiy  large  number  of  cases,  we  find 


in  the  primordial  utricle  at  this  time,  a 
peculiar  body  called  the  nucleus,  to  wliich 
some  writers  attribute  great  importance  in 
the  development  of  cells.  Its  nature  is  not 
well  defined ; but  in  the  best  obsei-ved  cases 
it  consists  of  a small  globular  or  lenticular 
mass,  apparently  composed  of  protoplasm  in 
a condensed  and  granidar  (solid)  condition. 
It  mostly  exhibits  one  or  more  briglit  gra- 
nules or  points  ill  its  substance,  AA'hich  are 
called  nucleoli.  Many  authors  consider  this 
body  as  of  the  first  importance  in  cell-de- 
A'elopment;  but  as  Ave  are  bv  no  means 
ptisfied  as  to  the  character  of  its  agency, 
its  peculiarities  and  its  relations  to  the  cell 
are  spoken  of  separately  under  the  head  of 
Nucleus  (PI.  38.  figs'.  8,  9 n). 

All  deA'elopment  of  neAv  cells  depends 
upon  the  division  of  the  prinioi-dial  uti-icle 
ot  existing  cells  into  tAvo  or  more  portions, 
which,  becoming  independent  centres  of 
life,  produce  neAV  ceUidose  membranes,  and 
become  ncAvcells.  The  phtenomeiia  in  which 
this  laAv  is  manifested  are  far  more  varied 
than  would  be  imagined  from  this  simple 
statement.  The  numerous  subordinate  mo- 
difications may,  hoAA’ever,  be  airanged  under 
three  principal  heads : — 1.  Cell-division, 
sometimes  called  merismatic  cell-fonnation ; 
2.  Cell-division  with  liberation  of  the  neio 
cells ; 3.  Free  cell-formation. 

1.  Cell-division  is  the  process  Avhich  occurs 
in  all  reproduction  of  cells  connected  AA'ith 
vegetative  groAvth  or  increase  of  the  mass  of 
existing  structures.  This  is  the  maimer  in 
which  the  cells  are  multiplied  in  the  growth 
of  the  thallus  of  the  inferior  plants,  and  in 
the  groAA-th  of  the  stems,  leaves,  roots,  and 
other  organs  of  the  higher  plants.  It  occurs 
also  in  the  foimation  of  the  basidiosporcs  or 
stylospores  of  Fungi,  the  spennatia  of  these 
and  Lichens,  of  gonidia  in  the  Lichens  and 
conidia  in  the  Fungi.  The  essential  fact 
observed  in  aU  the  cases  is,  the  division  of 
the  primordial  utricle  of  the  parent-cell  into 
two  or  more  distinct  primordial  utricles, 
each  of  Avhich  secretes  a layer  of  celhdose 
over  its  whole  smface ; and  thus,  when  the 
tAvo  are  in  apposition,  a partition  is  fonned 
dividing  the  parent-cell  into  tAvo  or  more 
parts.  The  fonn  of  the  daughter-cells  de- 
pends of  course  on  that  of  the  parent-cell 
at  the  time  of  division.  In  the  case  of  cel- 
lulose tissues,  such  as  those  in  the  punetum 
vegetationis  of  the  buds  of  the  higher  plants, 
in'  cambium,  See.,  the  division  is  ordinarily 
into  tAvo  halves,  AAdiich  respectiA'ely  groAv 
until  equal  in  size  to  the  parent  j and  cither 
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^ both  or  only  one  of  these  divides  again  in 
the  same  way,  and  so  on,  until  the  whole 
structure  is  completed.  It  is  evident  that 
the  external  fomis  of  nil  cellular  structures 
must  depend  greatly  upon  the  laws  of  divi- 
sion of  the  cells  of  plants.  For  example,  sup- 
posing we  start  from  a single  square  cell, 
when  this  divides  into  two  halves,  and  these 
grow  to  equal  the  parent-cell,  we  have  an 
oblong  figure ; if  the  half-cells  divide  again 
in  the  same  direction,  we  shall  in  time  get 
a long  filament;  and  if  both  new  cells  divide 
again  each  time,  the  filament-^inll  grow  much 
longer  in  a given  time  than  if  only  the  end- 
cell  continu^y  divided,  leaving  one  new  ceU 
behind  it  at  each  division.  If  the  pair  of 
cells  produced  by  the  first  halving  divide  at 
right  angles  to  the  first  division,  a square 
group  of  four  cells  results ; and  if  this  law 
continues  to  act,  a flat  plate  of  cellular  tissue 
will  result.  Further,  if  the  cells  also  diidde 
by  horizontal  partitions  (in  the  third  direc- 
tion of  space),  the  mass  of  cells  wiU  gi-adually 
acquire  thickness  or  height  as  well  as  length 
and  breadth.  Lastly,  if  the  cells  of  particular 
regions  cease  to  divide  sooner  than  others, 
irregulai’  or  complex  but  definite  structures 
will  be  produced, — as  those  parts  where  the 
ceU-division  goes  on  will  emerge  from  the 
general  mass,  in  the  Cellular  plants  as  lobes, 
and  in  the  higher  plants  as  conical  bodies 
which  are  gradually  developed  under  simi- 
lar laws  into  the  organs.  The  diversities  of 
internal  organization  depend  also  to  some 
extent  on  the  same  laws,  but  less  on  these 
than  on  the  laws  regulating  the  forms  which 
the  cells  acquii’e  when  full-gi’own. 

Cell-division  may  be  observed  most  easily 
in  the  lower  Cellular  plants,  or  in  the  simpler 
sti-uctures  (such  as  hairs)  of  the  higher  plants 
(PI.  .38.  figs.  8,  9).  The  Confeiwse  afford 
exceedingly  favom-able  opportunities,  as  do 
also  the  filamentous  or  thalloid  structures 
of  geiminati^  Mosses,  Ferns,  microscopic 
Fungi,  &c.  The  behaviour  of  the  parent- 
cell  before  division  exhibits  some  diversities. 

■ If  a simple  filament  is  increasing  by  cell- 
j division,  the  cylindrical  parent-cells  merely 
elongate  a littl^  before  dividing  transversely. 
If  the  filament  is  to  branch,  the  wall  of  the 
parent-ceU  bulges  out  gi-adually  at  the  point 
where  the  branch  is  to  appear ; the  bulging 
soon  becomes  a pouch,  and  this  pouch  is 
soon  shut  off  by  the  formation  of  a partition 
at  ite  base.  Bead-like  rows  of  cells  likewise 
dh-ide  by  budding  in  this  way,  as  may  be 
obser\-ed,  for  instance,  in  the  Yeast-plant : 
the  new  cell  first  appears  as  a little  ‘ bubble’ 


on  the  side  of  the  parent,  with  its  cavity 
continuous ; and  after  it  has  acquired  a cer- 
tain size,  its  primordial  utricle  detaches  itself 
from  that  of  the  parent,  and  a partition  is 
formed  at  the  point  whence  the  second  cell 
emerged  (PI.  20.  fig.  33). 

Another  pointwhich  must  be  noticed  here, 
is  the  q^uestion  whether  the  parent  primor- 
dial utricle  divides  instantaneously,  at  a given 
epoch,  into  the  new  utricle,  or  whether  it 
parts  gradually,  by  a sort  of  constilction  ad- 
vancing from  the  surface  towards  the  centre, 
roughly  comparable  to  what  occui’s  when  a 
ligature  is  slowly  drawn  tight  round  an 
elastic  tube,  or  when  a bar  of  soap  is  cut  in 
two  by  passing  a string  roimd  it  and  gra- 
dually drawing  the  loop  tight.  It  seems 
probable  that  the  segmentation  of  the  pri- 
mordial utricle  is  always  gradual,  and  it  is 
certain  that  it  is  so  in  many  cases.  Its 
gradual  constriction  has  been  observed  in 
those  Confervse  where  the  primordial  utricle 
is  a hollow  sac,  forming  a lining  over  the 
whole  internal  siuTace  of  the  parent-cell; 
it  may  be  traced  in  the  larger  Confervae,  in 
Spirogyra,  &c.,  by  keeping  the  plants  grow- 
ing in  water  under  the  microscope.  It  ap- 
pears that  the  division  is  generally  completed 
during  the  earlier  hours  of  the  morning. 

2.  Cell-division  with  liberation  of  the  new 
cells. — The  first  step  in  this  process  is  ana- 
logous to  what  takes  place  at  the  outset  in 
the  preceding  set  of  cases ; but  we  find  much 
more  important  modifications  here.  This  is 
the  mode  of  development  of  spores  of  the 
Ascomycetous  Fungi,  of  the  spores  and 
tetraspores  of  the  Algae,  the  spores  of  Li- 
chens, the  spores  of  ^ the  higher  Crypto- 
gamia,  the  active  gonidia  or  zoospores  of  the 
Algae,  the  parent-cells  of  the  spermatozoids 
or  active  spiral  filaments  of  the  higher  Crvp- 
togamia,  and  of  the  pollen-grains  of  the 
Flowering  plants. 

The  general  character  is : Division  of  the 
whole  primordial  utricle  into  segments, 
which  either  acquire  a cellulose  coat  within 
the  parent-cell  before  they  are  set  free  by 
its  solution  or  bursting,  or  escape  from  the 
parent-ceU  without  a ceUulose  coat,  and 
secrete  this  afterwards. 

The  foUowing  modifications  occur : — 

a.  Division  of  a nearly  solid  primordial 
utiicle  into  four,  either  directly  or  by  two 
halvings.  This  occurs  in  the  development 
of  pollen  and  of  the  spores  of  Mosses,  Ferns, 
&c.  The  parent-cells  of  the  poUen  or  spores 
become  free  in  the  interior  of  the  anther  or 
sporange,  by  the  solution  of  the  walls  and 
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septa  of  tlieii-  parent-cells.  Tlie  primordial 
utricles  of  the  free  cells  dhide  into  four 
segments,  entirely  lilliug  the  cell.  After 
this,  either  partitions  are  formed  between 
these  (pollen-cells),  to  be  subsequently  dis- 
solved, or  they  at  once  clothe  themselves 
with  a cellular  coat  {Marchantia).  In  either 
case,  they  ultimately  lie  free  in  the  parent- 
cell, which  is  itself  Anally  dissolved  (PI.  38. 
figs.  10-13). 

h.  Division  of  a homogeneous  primordial 
utricle  into  a large  number  of  segments,  each 
of  which  acquires  a cellulose  coat,  the  whole 
of  the  new  cells  lying  closely  packed  but 
fr’ee  in  the  parent-cell.  This  occms  in  the 
antheridia  of  the  higher  Ciyptogamous 
plants,  in  the  formation  of  the  parent-cells 
of  the  spennatozoids,  also  in  the  formation 
of  the  parent-cells  of  the  spores  and  the 
elater-cells  of  the  Ilepaticaj.  The  fonnation 
of  the  spores  in  the  asci  or  thecaj  of  the 
Ascomycetous  Fungi  and  the  Lichens,  be- 
longs either  to  this  or  the  preceding  case 
(PI.  29.  fig.  12). 

c.  Division  of  the  homogeneous  primor- 
dial utricle  into  segments  which  do  not 
acquire  a cellidose  coat  until  after  they  are 
discharged  from  the  parent-cell.  Tliis  occurs 
in  the  development  of  the  zoospores  of  most 
of  the  Confervoidese  (Cladophora,  Bnjopsis, 
Achlya,  TJlothrix,  &c.),  where  the  primordial 
utricles  become  fr-ee  in  the  cavity  of  the 
pni-ent-ceU  when  they  divide,  and  brealc  then- 
way  out  into  the  water,  where  they  form  a 
cellulose  coat  after  they  have  sis-um  about 
fr-eely  for  some  time  bv  means  of  their  cilia. 

d.  Division  of  a sac-like  primordial  utricle 
into  a number  of  portions,  which  appear  at 
first  as  papilla  on  the  walls  of  the  cell,  and 
finally  become  isolated  in  the  cavity.  This 
occurs  in  the  development  of  the  gonidia 
of  Ilijdrodictyon,  Botrydimn,  &c.  These 
last  two  cases  are  connected  with  a and  h 
by  the  circumstance  that  the  zoospores  or 
active  gonidia  aa-e  replaced,  under  certain 
circumstances,  by  cells,  that  is,  the  bodies 
produced  in  this  way  acquire  a cellulose 
coat  before  they  leave  the  pai-ent-cell. 

Numerous  intermediate  conditions  occur 
which  connect  all  these  together,  and  the 
last  case,  d,  does  not  difler  essentially  from 
what  takes  place  in  the  formation  of  the 
endospeim-cells,  placed  under  3. 

3.  Fi-ee  Cell-formation. — Here  the  new 
cell  is  formed  by  a portion  of  the  parent 
primordial  utricle  separating  itself  from  the 
rest  of  the  protoplasm,  assuming  a globular 
or  oval  foim,  and  secreting  a cellulose  mem- 


brane upon  its  sni-face,  so  as  to  form  a new 
cell  h iug  free  in  the  cavity  of  the  parent 
primordial  utricle.  The  most  remarkable 
instance  of  this  case  is  the  formation  of  the 
genninal  vesicles  in  the  embryo-sac  of  the 
Flowering  Plants  (PI.  38.  fig.s.  1-4).  Other 
cells  sometimes  occm-,  formed  in  the  same 
way,  at  the  opposite  end  of  the  embrj-o-sac. 
The  embrj^o-sac  also  frequently  becomes 
tilled,  after  fertilization,  by  a large  increase 
of  free  cells  developed  out  of  the  layer  of 
protoplasm  or  primordial  utricle  lining  the 
walls ; these  (endosperin-cells)  accumulate  in 
the  sac,  and  sometimes  become  consolidated 
into  a tissue  (albumen)  in  which  the  embryo 
lies  imbedded ; in  exalbmninous  seeds  they 
are  re-absorbed  dm-ing  the  growth  of  the 
embryo.  The  embryo  itself  is  developed  from 
the  gei-nrinal  vesicle  by  cell-division  such  as 
is  described  under  § 1 (PI.  38.  figs.  5,  6). 

The  hj-potheses  of  the  independent  origin 
of  cells  from  organic  substances  by  generatio 
cequivoca  seem  to  require  no  notice ; but 
allusion  may  be  made  to  certain  curious 
phjenomena  which  have  been  called  ‘ abnor- 
mal cell-formations,’  occurring  in  some  of 
the  Confervoids.  The  protoplasm  of  the 
Siphonese  is  verv  apt  to  collect  into  globu- 
lar masses  in  injured  filaments,  and  these 
globulai-  masses  apparently  acquire  a cellu- 
lose coat  in  some  cases : they  have  been 
observed  in  VaucheriaKO.A.Bryopsis-,  a some- 
what similarphaenomenon  often  occurs  in  the 
contents  of  the  cells  of  Spirogyra.  It  ap- 
pears to  be  a land  of  gonidial  reproduction, 
m which  a portion  of  the  living  contents 
are  enabled  to  save  themseh-es  fr-om  the 
general  decomposition.  (See  Pseudogo- 
NiDiA.)  Some  forms  which  we  incline  to 
refer  here,  have  been  recently  described  as 
distinct  genera  and  species  of  parasitic 
Algae ; on  this  subject  see  Pahasites,  Chy- 
TEIDIUM,  PyTHIUAT. 

Membrane. — In  all  young  organs  in  suc- 
culent structiu-es,  and  all  the  delicate  tissues 
of  the  higher  plants,  and  in  the  majority  of 
the  Cellular  plants  in  almost  the  entire 
organization,  the  cellular  membranes  consist 
of  a thin  strnctureless  pellicle,  possessing  a 
considerable  degree  of  toughness  and  a cer- 
tain amount  of  elasticity.  (C.  J.  Agardh 
has  indeed  lately  asseided  that  cell-mem- 
brane is  composed  of  spfral  fibrous  stmc- 
ture,  but  this  doubtless  is  an  error  as  regards 
the  primary  membrane.)  It  is  readily  per- 
meable by  water,  while  no  orifices  of  any 
Ivind  can  be  detected  in  it ; but  yoimg,  and 
indeed  soft  cell-membranes  generally,  im- 
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bibe  more  or  less  water,  and  swell  to  some 
extent,  often  becoming  more  or  less  gela- 
tinous. It  is  stated  by  Schleiden  that  the 
membranes  of  nascent  cells  are  soluble  in 
water,  but  general  experience  does  not 
confirm  this  statement ; tlie  only  approach 
to  a coiToboration  of  it  that  we  have  met 
with,  is  in  the  lower  Algae : the  zoospores 
are  often  extruded  in  the  interior  of  an  ex- 
tremely delicate  sac  fonned  of  cellulose, 
which  almost  immediately  vanishes  and  sets 
the  zoospores  free.  The  external  membranes 
of  many  of  the  filamentous  and  unicellidar 
Algae  become  gelatinous,  and  gradually  dis- 
solve away  as  the  inner  membranes  are 
.successively  deposited,  forming  a gelatinous 
coat  (ex.  gr.  Protococcus,  Nostoc,  Desmidia- 
ceae,  Diatomaceae,  Zygnema,  Oscillatorieae, 
&c.) ; the  same  also  takes  place  in  the  de- 
velopment of  spores  and  pollen-grains,  which 
are  set  free  by  the  parent-cell  membranes 
becoming  dissolved.  This,  however,  is 
scarcely  direct  solution  in  water,  and  comes 
rather  imder  the  head  of  decomposition. 

Young  and  delicate  ceU-membranes  are 
perfectly  transparent  and  colourless,  as  is 
seen  in  the  Yeast-plant,  in  the  mycelium  of 
Mildews,  in  the  cellular  tissue  of  tuberous 
I structures  like  the  Potato,  in  piths  (after 
! the  mucilaginous  cell-contents  have  been 
removed).  As  they  grow  older,  they  often 
. become  coloured,  sometimes  very  deeply, 
which  is  supposed,  however,  to  depend  on 
the  infiltration  of  foreign  matters.  In  the 
; state  of  simple  cell-membranes,  where  no 
I infiltration  of  foreign  matter  has  occurred, 

I the  application  of  sidphuric  acid  of  moderate 
i stren^h,  with  solution  of  iodine  in  solution 
of  iodide  of  potassium,  brings  out  a bright 
blue  colour ; and  this  is  regarded  as  a test 
for  cellulose,  the  universal  basis  of  vegetable 
cell-membrane. 

When  the  ceU  has  attained  a certain 
age,  new  deposits  of  membranous  substance 
take  place  inside ; and  the  walls  thus  ac- 
quire more  or  less  thickness,  together  with 
a veiy  varied  appearance,  according  to  the 
character  of  the  deposits.  The  new  layers 
are  known  as  Secondary  Layers;  and' the 
term  Cell-wall  is  perhaps  the  most  conve- 
nient collective  tei-m  which  can  be  applied 
to  the  various  structures  produced  by  the 
deposition  of  new  layers  of  cellulose  upon 
the  inside  of  the  primary  cell-membrane. 
Although  these  new  deposits  are  thin  layers 
of  cellulose  like  the  primary  membrane,  thej’- 
are  rarely  so  totally  devoid  of  detail  stnic- 
ture,  and  in  the  majority  of  cases  exhibit 


orifices  and  irregularities  of  the  most  striking 
character.  Moreover,  in  one  class  of  cases, 
they  are  not  deposited  as  a continuous  coat, 
but  as  a fibrous  structure  applied  upon  the 
primary  membrane,  as  in  spiral-fibrous 
cells;  and  in  wood-cells  they  are  fomied 
one  above  another  to  such  a thickness  that 
the  cell-wall  loses  its  original  membranous 
character,  and  becomes  a solid  case,  with 
the  internal  cavity  reduced  to  a compara- 
tively small  chamber  in  the  centi-e. 

The  simplest  condition  of  a thickened 
cell-wall  is  that  met  with  in  the  xmicellular 
and  filamentous  Algae,  where  the  primary 
membrane  becomes  coated  in  the  interior  by 
successive  continuous  layers  of  cellulose 
exactly  resembling  itself,  and  which  often 
indeed  can  only  be  known  to  exist  by  com- 
paring the  thiclmess  of  old  and  young  cells, 
since  no  lamellation  can  be  detected;  gene- 
rally speaking,  however,  the  action  of  mode- 
rately diluted  sulphuric  acid  sw'ells  up  such 
membranes,  and  renders  the  lamellae  more 
or  less  distinct  (PL  .88.  fig.  24).  The  thicken- 
ing layers  of  the  imicellular  and  filamentous 
Algae  are  scarcely  to  be  compared  with  those 
of  the  cells  of  higher  plants,  since  they  are 
rather  to  be  regarded  as  the  primary  mem- 
branes of  new  cells  produced  in  the  interior 
of  the  older  cells,  in  many  cases  set  free  by 
the  solution  of  the  latter.  These  cell-walls 
sometimes  exhibit  peculiar  fibrous  appear- 
ances. See  Spiral  Structures. 

These  layers  may  be  colom-ed  blue  by 
sulphuric  acid  and  iodine ; when  very  young 
even  by  iodine  alone ; but  when  old  or  where 
they  imdergo  spontaneous  solution  into  a 
kind  of  jelly,  as  in  filamentous  Algas,  this 
cellulose  reaction  seems  to  fail — at  all  events 
it  is  so  uncertain  in  its  behaviour,  that, 
although  it  gives  a positive  result  in  suc- 
cessful cases,  a negative  result  is  altogether 
inconclusive. 

_ In  the  cells  of  the  generality  of  plants  of 
higher  organization,  thesecondary  ceU-meni- 
branes  exhibit  a striking  difterence  fr'om  the 
primary,  inasmuch  as  we  find  them  con- 
stantly perforated  by  holes,  slits,  or  orifices 
of  some  shape,  so  as  to  leave  the  primary 
membrane  bare,  whence  results  a .spotted  or 
streaked  appearance  of  the  cell-wall,  as  may 
be  seen  even  in  cells  with  the  walls  still  very 
thin,  such  as  fully-formed  pith-ceUs  of  the 
Elder. 

The  earlier  anatomists  regarded  these 
spots  or  dots  as  orifices  through  the  cell- 
wall  ; but  they  are  in  reality  only  pits  open- 
ing into  the  cavity  of  the  cell,  and  clos&d  at 
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the  bottom  by  the  original  external  mem- 
brane of  the  cell.  When  the  cell-waU  be- 
comes much  thickened,  as  in  cells  of  homy 
albumen  or  wood-cells,  the  layers  success- 
ively deposited  over  the  inside,  mostly  cor- 
respond pretty  exactly  with  the  earliest 
layers,  and  leave  the  spots  always  free,  so 
that  these  become  gradually  converted  into 
tubular  canals  mnning  tlirough  the  thick 
cell-walls  (PI.  38.  figs.  21-23  and  27).  In  the 
majority  of  cases,  but  not  in  all,  the  spots  or 
pits  in  the  cell-wall  are  opposite  to  similar 
spots  in  the  walls  of  the  adjacent  cells,  so 
that  the  cavities  of  the  two  contiguous  cells 
are  only  separated  from  each  other  by  the 
primary  membrane  of  each,  as  at  fii'st,  allow- 
ing free  pemieation  of  fluid  fi’om  one  to  the 
other.  In  old  cells  these  primary  membranes 
become  destroyed,  and  thus  the  cavities 
communicate  freely  through  these  canals 
running  out  through  their  hard  thickened 
walls.  The  various  complications  of  these 
pits  are  spoken  of  imder  the  head  of  Pitted 
CELLS. 

The  secondary  layers  are  further  distin- 
guished from  the  pnmaiy  membrane  by  the 
prevalence  of  a tendency  to  assume  the  cha- 
racter of  spiral  bands  or  fibres  winding  upon 
the  original  cell-wall.  This  may  be  detected 
even  in  many  cells  which  remain  quite  mem- 
branous, as  in  some  Conferva  and  many 
hairs,  also  in  pitted  lignified  cells,  where  the 
thickening  layer  forms  a general  coat  upon 
the  inside  of  the  cell;  the  hber-cells  of  many 
plants  exhibit  a delicate  spiral  striatiou  of 
their  walls,  while  some  liber-cells  display 
it  with  especial  distinctness.  Some  of  these 
cells  give  way  in  a spiral  dfrection  when  tom 
by  piilling  lengthways.  In  parenchymatous 
cells  this  spiral  structure  is  often  very  fully 
developed  in  all  its  varieties ; but  it  is  espe- 
cially cnaxacteristic  of  the  vessels  and  ducts, 
while-  in  certain  woods,  as  in  Taxes,  we 
have  a combination  of  the  porous  with  the 
spiral  secondary  deposits,  the  earlier  thick- 
ening layers  leaving  spots  uncovered  while 
the  latter  ones  are  deposited  along  a spiral 
line  coiling  up  the  cell-wall  fi'om  bottom  to 
top,  and  thus  the  cell  appears  to  have  a spi- 
ral fibre  lying  upon  its  walls.  These  struc- 
tm’es  are  spoken  of  at  length  imder  the  heads 
of  Spibal  deposits  and  Pitted  cells. 

Cellulose  is  distinguished,  when  in  the 
fonn  of  membrane  or  fibrous  structure,  by 
the  blue  colour  it  assumes  when  treated 
with  iodine  (starch  differs  in  its  granular 
fomi  and  its  solubility  in  acids  and  potash, 
and  its  swelling  up  in  hot  water).  The 


niti'ogenous  protoplasm  is  always  coloured 
yellow-brovm  by  iodine.  The  blue  colour 
appears  in  many  membranous  parenchyma- 
tous tissues  when  the  cells  are  soaked  in 
tinctoe  of  iodine,  dried,  and  then  wetted 
Avith  water.  In  other  cases  it  is  necessary 
to  apply  dilute  sulphuric  acid  and  solution 
of  iodine  simultaneously.  It  is  sometimes 
difficult  to  bring  out  the  blue  reaction  in 
old  cells ; various  methods  are  had  recourse 
to  for  this  purpose.  In  corky  or  other  epi- 
dermal tissues,  the  blue  colour  of  cellulose 
may  be  brought  out  by  soaking  the  cells  for 
twenty-foiu  hours  or  more  in  strong  solution 
of  potash,  washing  it  well,  soaking  in  tinc- 
ture of  iodine,  drjdng,  and  then  wetting  with 
Avater.  Old  wood-cells  undergo  the  same 
change  by  boiling  in  nitric  acid,  instead  of 
treating  Avith  caustic  potash,  and  then  adding 
the  iodine,  &c.  as  above.  All  the  solid 
stmctures  of  cell-membranes  yield  to  one  or 
other  of  these  means,  and  exhibit  the  blue 
colour  Avith  iodine,  which,  if  not  indicative  of 
a composition  of  cellulose,  points  to  a sub- 
stance intermediate  between  this  and  starch, 
produced  out  of  the  cellulose  by  the  chemical 
action.  (See  Cellulose  and  Chemical 
Reagents.)  Cell-membranes  and  their 
modifications  are  examined,  of  course,  in  si- 
milar preparations  to  those  mentioned  as 
di^laying  the  forms,  &c.  of  cells. 
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contain  citations  of  most  of  the  important 
authorities,  viz.  Mohl,  Vegetable  Cell,  and 
A.  Braun,  Rejuvenescence,  qc.,  Ray  Society's 
Publications,  1863;  Pringsheim,  Bau  der 
P/?a«senze/fe,  Berlin,1854. — Cell-Membrane. 
Jlohl,  On  Cellidose,  Bot.  Zeitung,  v.,  transl. 
in  Scientific  3£emoirs,  2nd  ser.  (Eat.  Hist.'), 
A’ol.  i.  90 ; Ueher  die  Zusammensetzung  der 
Zellmembran,  Bot.  Zeit.  xi.  753;  Harting, 
Middei‘'s Physiol.  Chemistry, ixan^.  by  From- 
berg,  Edinburgh,  1849  ; Botan.  Zeitung,  v. 
337 ; Kiitzing,  Grundz.  der  Phil.  Botanik, 
pt.  1.  1852  ; J.  G.  Agai’dh,  De  Celhda  vege- 
tabili,  See.,  Lund.  1862;  Caspary,  Ueber 
Streifung  der  Zellemcand,  Bot.  Zed.  xi.  801; 
Criiger,  Die  primitife  Fascr,  Bot.  Zeit.  xii. 
67,  xiii.  p.  601.  See  also  Pkimobdial 
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CELL-CONTENTS.  — This  term  (in 
Gennan  Inhalt)  corresponds,  in  regal'd  to 
vegetables,  to  the  word  endockrome  as  used 
b}-^Ir.  Thwaites,  Mr.  RaRs,  and  some  of  the 
I French  botanists.  It  refers  here  most  essen- 
I tially  to  the  primordial  uti-icle,  as  this  is  the 
i part  effective  in  development,  while  the 
' substances  imbedded  in  or  lying  in  the 
cavity  of  this  ai-e  variable  according  to  age, 
stage  of  development,  &c.  See  Peimordial 
UTHICLE. 

CELLEPORA,  Fabr. — Agenus  of  Infiin- 
dibulate  Polyzoa,  of  the  suborder  Cheilo- 
stomata,  and  family  Celleporidse. 

Distinguished  by  the  massive,  globose, 
and  encrusting,  or  erect  and  branched, 
calcareous  polypidom,  and  the  in-egularly 
heaped  vasilbrm  cells,  vertical  to  the  com- 
mon plane,  with  a beak  on  one  or  both  sides, 
furnished  with  an  avicularium.  Five  British 
I species. 

1.  C.pumicosa.  Rough,  porous,  massive ; 
cells  suborbiculai',  the  mouth  round.  Com- 

\ mon. 

2.  C.  vitnna.  Encrusting;  cells  ovoid, 
very  small,  pearly,  and  irregularly  arranged. 

Biel.  Johnston,  Bnt.  Zooph.  295 ; Gosse, 
Mar.  Zool.  17. 

CELLEPORIDyE.— A family  of  Infuu- 
dibulate  Polyzoa  (Bryozoa),  of  the  suborder 
Cheilostomata. 

Char.  Those  of  the  single  genus  Cellepora. 

CELLULAR  TISSUE,  of  Aotmals, 
sometimes  called  fibro-cellidar,  connective, 

• or  areolar  tissue.  We  shall  use  the  term 
: areolar  tissue  (although  fibro-areolar  would 

! be  the  most  appropriate) ; but  as  an  account 
' of  it  would  perhaps  be  looked  for  under  the 
I old  name,  we  have  placed  it  imder  that 
I head. 

Ai'eolar  tissue  is  very  generally  diffused 
throughout  the  bodies  of  vertebrate  animals, 
filling  up  the  interspaces  between  the  vai’ious 
organs,  and  entering  into  the  composition 
of  most  of  them. 

_ It  consists  essentially  of  white  fibrous 
tissue,  mostly  contaming  the  elements  of  the 
yeUow  or  elastic  tissue.  The  most  common 
fonn  of  the  white  fibrous  element  is  that  of 
minute,  delicate,  transparent  fibres,  called 
fibrillse,  with  pale  outlines  (PI.  40.  fig.  41)  ; 
these  are  sometimes  single,  at  others  united 
into  bundles  or  fasciculi.  The  fibres  as  well 
as  the  bundles  sometimes  pursue  a straight 
course,  at  others  they  are  elegantly  cm'ved 
and  wavy,  interlacing  in  all  directions,  and 
leaving  larger  or  smaller  areolro  or  spaces 
between  them,  the  larger  of  which  arc  visible 


to  the  naked  ejE.  The  fibrilloe  are  about 
l-40,000to  1-20,000",  and  the  fasciculi  about 
1-7000  to  1-3000"  in  diameter.  In  the  fas- 
ciculi, they  are  connected  by  an  amoi'phous, 
transparent,  gelatinous  substance.  When 
treated  with  acetic  acid,  the  fibres  swell,  be- 
come paler,  and  lose  their  distinctness,  the 
bimdles  appearing  as  if  fused  into  a gelati- 
nous mass  (fig.  29.  p.  63)  ; and  round  or 
elliptical  nuclei,  with  their  long  axes  parallel 
to  the  direction  of  the  fibres,  are  brought 
to  view  (PL  40.  fig.  42). 

The  yellow  fibrous  tissue  occurs  in  the 
foi’m  of  fine  fibres,  wfith  dark  outlines ; these 
sometimes  run  straight,  at  others  they  are 
wavy,  at  others  coiled  or  foi’ming  rings 
around  the  bundles  of  the  areolar  tissue,  or 
running  parallel  with  and  between  them. 
They  are  best  seen  when  the  tissue  has  been 
rendered  transparent  by  the  addition  of 
acetic  acid. 

These  fibres  cannot  always  be  detected  in 
areolar  tissue ; sometimes  it  forms  an  almost 
homogeneous,  finely  granular,  or  slightly 
striated  mass. 

Areolar  tissue  consists  chemically  of  gela- 
tine, which  may  be  obtained  from  it  in  solu- 
tion by  boiling. 

The  various  complex  structures  into  the 
composition  of  which  the  white  fibrous  ele- 
ment enters,  as  the  mucous  membranes,  skin, 
fatty  tissue,  &c.,  are  noticed  under  their  re- 
spective heads. 

Areolar  tissue  is  met  with  in  all  classes  of 
vertebrate  animals,  and,  as  foimd  in  them, 
it  agi-ees  essentially  with  that  of  man.  It 
occius  more  rarely  in  the  Invertebrata,  and 
when  present,  is  rather  homogeneous,  rarely 
fibrous,  as  in  the  Cephalopoda,  the  mantle 
of  the  MoUusca,  Sac. 

Areolar  tissue  is  developed  from  the  em- 
bryonic corpuscles  or  cells  (?).  These  be- 
come elongated  and  fusiform ; sometimes 
the  ends  are  branched.  They  unite  with 
each  other,  and  the  ends  become  longitudi- 
nally split  into  the  component  fibriUae  of  the 
futm'e  tissue.  The  substance  of  the  cor- 
puscles subsequently  splits  in  the  same  man- 
ner. But  whether  the  corpuscle  is  a solid 
body  or  protoplast,  or  whether  it  is  a true 
cell,  and  secondary  deposition  takes  place 
within  it,  the  deposited  substance  subse- 
quently splitting  to  foi-m  the  fibrils,  does 
not  appear  to  have  been  detennined.  See 
Fibrous  tissues. 

Bibl.  KoUiker,  Gewehelehre,  ^'c. ; Paget 
Report,  <§-c.,  Brit,  and  For.  Med.  Rev.  18^42^ 
xiv.;  Mulder  (and  Bonders),  P/iys/o/.  Chem.\ 
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Todd  and  Bowman,  Phys.  Anat.  (§-c. ; Drimi- 
mond,  Pd.  Monthly  Journal,  1862. 

CELLULAR  TISSUE,  of  Plants.  See 
Tissues,  Vegetable. 

CELLULARL^.,  PaUns. — A genus  of 
Infimdibulate  Pol3'zoa  (Bryozoa),  of  the 
suborder  Cbeilostoniata,  and  family  OeUu- 
lariadie. 

Distinguished  by  the  jointed,  branched, 
erect  polypidom,  with  flat,  linear  branches ; 
the  contiguous  cells  in  two  or  three  rows, 
erforatecl  behind,  and  more  than  four 
etween  two  joints ; and  the  absence  of 
aviculai’ia  ana  vibracula.  One  British 
species : 

C.  Peachii  {Cdhdaria  Peachii,  var.  John- 
ston). Cells  naiTowed  downwai'ds,  truncate 
and  somewhat  rounded  above;  usually  a 
small  spine  at  the  upper  and  outer  angle ; 
three  to  flve  perforations  behind ; orifice 
oval,  regular ; moi’gin  somewhat  thickened, 
minutely  gi’anular ; ovicell  globular  with  a 
tessellated  surface. 

C.  ciliata  (Zo\\nstQVL)  = Bicellar ia  cil.-,  C. 
avicularia=Buyula  avic. ; C.  ternata  = 3Ie- 
7iipea  tern.  ; C.  scruposa  = Scnipocellaria 
scrup.  ; C.  reptans  = Canda  rept.  ; C. 
Hookcri  = Caharea  Hook. ; C.  neiitina  = 
Biiyula  nei'. ; C.  plumosa=Bugida  plum. 

Bibl.  Busk,  Mar.  Polyz.  20;  id.  Ann. 
Nat.  Hist.  1861.  vii.  82. 

CELLULARL^DiE.— A family  of  In- 
fundibulate  Polyzoa  (Bryozoa),  of  the  sub- 
order Cheilostomata. 

Distinguished  bythe  branched,  erect  poly- 
pidom, and  the  Aat,  lineai-  branches,  with 
the  cells  in  one  plane.  Genera ; 

1.  Cellular ia.  Cells  in  two  or  three  rows, 
contiguous,  perforated  behind,  more  than 
four  between  two  joints  ; no  avicularia  nor 
vibracula. 

2.  Menipea.  Cells  oblong,  naiTOwed 
dovTiwards,  not  perforate  ; one  or  two  avi- 
cularia below  the  orifice  in  front. 

3.  Scrupocellaria.  Cells  with  a vibra- 
culum  behind,  and  a sessile  avicularium  at 
the  npper  and  outer  angle ; oiifice  spinous. 

4.  Canda.  Cells  with  a vibraculum  in  a 
notch  on  the  outer  side  ; no  avicidarium  at 
the  upper  angle. 

Bibl.  That  of  the  genera. 

CELLULOSE.— Theproximate  principle 
of  which  the  permanent  ceU-membranes  of 
plants  are  always  composed,  and  occasionally 
those  of  some  structures  of  certain  animals, 
as  the  mantle  of  the  Timicata.  (See  Tuni- 
CATA.)  Its  physical  characters  differ  very 
much  in  differeiit  cases ; sometimes  it  is  ex- 


ceedingly soft,  and  at  once  acquires  a blue  ^ 
colour  wdth  iodine  (amyloid  ?).  Usually  it  * 
becomes  blue  when  soaked  in  tincture  of  * 
iodine,  dried,  and  then  wetted  ivith  water.  « 
In  other  cases  it  is  more  dense,  and  does  not  5 
become  coloured  blue  with  iodine  until  after  S 
treatment  ■ndth  sulphuric  acid,  when  it  be-  I 
comes  more  or  less  bright  blue  (the  ordinary  j 
test  for  cellulose).  Occasionally  this  reaction  i 
gives  a purplish  colour.  In  old,  infiltrated, 
or  greatly  consolidated  cellulose  structure, 
this  test  gives  only  a yellow-brmvn  colour ; 
but  boiling  in  nitric  acid  (for  woody  tissues) 
or  solution  of  potash  (for  epidennal  tissues) 
will  generally  bring  the  cellulose  into  a state 
in  which,  if  wetted  with  tinctm'e  of  iodine, 
dried,  and  then  wetted  with  water,  it  turns  ! 
blue.  The  blue  colom'  is  produced  in  some  < 
resisting  kinds  of  cellulose  by  a solution  of  j 
iodine  in  chloride  of  zinc,  or  by  solution  of  j 
iodide  of  zinc.  (See  Reagents.)  Sulphuric  | 
acid  is  the  most  ready  solvent  of  cellulose ; 
solutions  of  potash  and  nitric  acid  do  not  act 
so  quickly,  especially  the  latter.  Sulphuric 
acid  alwaj'^s  swells  it  before  dissolving. 
Care  must  be  taken  in  testing  for  cellulose 
withiodine,  that  no  exrfaneous  matter  lodges 
on  the  preparation;  fragments  of  cotton, 
blotting-paper,  &c.,  consisting  of  cellulose, 
might  give  rise  to  error.  Minute  crystals 
of  iodine  precipitated  fi’om  the  tinctm'e  will  j 
give  the  object  a bluish  tint.  « 

Bibl.  See  Amyloid,  Cell-mem-  ; 
BHANES,  and  CHEjncAL  Reagents.  For  ^ 
occuiTence  of  cellulose  in  animal  tissues, — . 

Schacht,  MuU.  Archiv,  1851,  Microsc.  Jotirn.  ; 
1852,  pp.  34  and  106 ; Huxley,  Microsc. 
Journ.  1852,  p.  22 ; Schmidt,  rfansl.  in  Tay- 
lor’s Scientific  3Ieinoh's,  v.  p.  1 ; KoUiker 
and  Lowig,  Ann.  des  Sc.  Nat.  3 sdr.  Zoologie, 
1846,  p.  193 ; Virchow,  Comptes  Rendus, 
1863  {Ann.  Nat.  Hist.  2 ser.  xii.  p.  482) ; 
Busk,  3Iici-osc.  Journal,  1854. 

CEMENTS. — These  are  used  for  closing 
the  cells  in  which  microscopic  objects  are 
placed  for  preservation,  also  for  fastening 
pieces  of  glass  to  each  other,  to  form  cells, 

&c.  Those,  the  method  of  making  which 
we  have  not  described,  can  be  procured  at 
any  oil-shop. 

1.  Aspluute  varnish  consists  of  a solution 
of  asphalte  in  boiling  linseed-oil,  or  oil  of 
turpentine,  or  in  a mixture  of  the  two. 

2.  Black  Japan  consists  of  asphalte,  gum 
anime,  amber,  linseed-oil,  and  oil  of  turpen- 
tine. 

3.  Brunswick  hhck  consists  of  asphalte, 
drying  linseed-oil,  and  oil  of  turpentine. 
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4.  Canada  Balsam : a.  alone ; b.  digested 
at  a gentle  beat  with  sufficient  sether  to  ren- 
der it  slightly  more  fluid. 

6.  Electrical  cement — a.  is  made  by  melt- 
ing together  5 parts  of  rosin,  1 part  of  bees’- 
I ■ wa.\,  and  1 of  red  ochre,  b.  The  addition  of 

! 2 parts  of  Canada  balsam  renders  this  ce- 

' ment  much  more  strongly  adhesive  to  gl^s. 

6.  Gold-size  may  be  prepared  by  boiling 
25  parts  of  linseed-oil  for  three  hours  with 
1 pai-t  of  red  lead  and  I-  of  a part  of  imiber ; 
then  pour  ofl'.  Successive  portions  of  a 
flnely  powdered  mixtiu’e  of  equal  parts  of 
white  lead  and  yellow  ochre  are  then  added 
to  the  oil,  being  well  rubbed  and  mixed  with 
it,  until  a tolerably  thick  liquid  is  fomied ; 
this  must  be  once  more  thoroughly  boiled. 
It  is  also  sold. 

7.  Gutta-percha  cement  is  made  by  adding 
15  parts  of  oil  of  tmpentine  to  1 part  of 
finely  cut-up  gutta-percha,  and  dissolving 
by  the  aid  of  a continued  heat  and  stimng. 
The  solution  is  then  sferained  through  a cloth. 
In  the  strained  solution  1 part  of  shell-lac  is 
then  dissolved  by  heat  and  stiri’ing.  The 
application  of  the  heat  is  continued  until  a 
di’op  of  the  solution  let  faU  upon  a cold  sur- 
face, becomes  nearly  hard.  It  can  be  ren- 
dered thmner  by  the  addition  of  more  oil  of 
tmpentine. 

8.  Marine  glue  consists  of  caoutchouc  and 
sheU-lac  dissolved  in  coal-naphtha  by  the 
aid  of  heat.  It  Ls  sold  by  the  microscope- 
makers  and  those  who  mount  objects. 

9.  Sealing-icax  varnish.  Prepared  by  add- 
ing enough  spirit  of  wine  to  cover  coarsely- 
powdered  sealing-wax,  and  digesting  at  a 
gentle  heat. 

10.  Shell-lac  varnish.  Prepared  irr  the 
same  manner  as  sealing-wax  varmish,  shell- 
lac  being  substituted  for  the  sealing-wax. 

11.  White  hard  varnish  consists  of  gum 
sandarac  dissolved  in  spirit  of  wine,  and 
mixed  with  turpentine  varuish. 

12.  White  lead  mixed  with  dr’jdng  linseed- 
oil,  and  the  addition  of  oil  of  tmpentine 
(white  paint). 

13.  Wheat  paste  shortld  have  a few  drops 
of  some  essence,  or  creosote  added  to  it. 

14.  Gum-arabic  dissolved  in  water,  with 
a small  quantity  of  sugar-candy  and  a few 
drms  of  essence. 

The  method  of  using  these  cements  is 
treated  of  under  Piteseiivation. 

The  varnishes  shoirld  be  kept  in  wide- 
mouthed capped  bottles,  or  in  bottles  accu- 
rately closed  Dv  a cork,  in  the  uirder  part  of 
which  a camel’s  hair  pencil  is  inserted. 
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A black  colour  may  be  iirrparted  to  any  of 
the  varnishes,  by  mixing  them  vdtlr  lanrp- 
black ; or  any  colour,  by  adding  correspond- 
inglv  coloured  sealing-wax. 

They  shoidd  all  be  old,  or  kept  some  time 
before  use. 

CEN.ANGIUM,  Fries.  — A genus  of 
Phacidiacei  (Ascomycetous  Fungi)  grow- 
ing upon  dead  twigs,  bursting  through  the 
bark  in  the  form  of  little  cups  or  hollow 
papillie.  Tulasue  has  recently  made  some 
interesting  observations  upon  this  genus, 
and  shown  that  the  plants  present  two  or 
even  three  kinds  of  reproductive  bodies, 
asci  with  spores,  and  also  spennogonia  and 
pyenidia  with  spermatia  and  stylospores.  In 
C.  Cerasi,  Fr.  the  pyenidia  are  minute 
tubular  bodies  upon  the  same  stroma  as  the 
oung  cupules  or  asciferous  cups.  They  have 
een  described  as  species  of  Spheeria  and  as 
imperfect  cupules  of  C.  Cerasi,  but  their 
walls  are  lined  with  basidia,  producing 
short-stalked  stylospores,  which  are  linear 
and  flexuose,  and  very  large,  viz.  about 
1-500"  long ; they  exhibit  three  riansverse 
septa.  In  this  species  the  pyenidia  are 
found  in  groups,  and  sometimes  become 
confluent.  In  C.  Fraxmi,  Tul.  (PL  20. 
fig.  17),  the  pyenidia  contain  not  only  stylo- 
spores at  the  base  of  the  ca’i'ity,  but  around 
the  upper  part  are  foimd  spermatia  seated 
on  branched  articulated  filaments.  These 
organs,  however,  are  not  regularly  co- 
existent, but  occasionally  occur  alone  in  a 
pycnidium;  and  sometimes  the  spermatia 
occiu  even  in  the  asciferous  cupules.  The 
asci  in  the  cupides  of  C.  Frangulee  line  the 
bottom  of  the  cups,  and  are  mixed  with 
paraphyses;  each  ascus  or  theca  contains 
tour  spores.  Several  other  species  are  com- 
mon in  Britain. 

Bibl.  Berk.  Ilooh.  Br.  FI.  ii.  pt.  2.  211; 
Ann.  Nat.  Hist.  vi.  259.  2 ser.  vii.  185 ; 
Tidasne,^M».  des  Sc.  Nat.  Ssdr.xx.  133.  pi.  16. 

CENOMYCE.  See  Cladonia. 

CEPHALOPODA. — An  order  of  Mol- 
lusca,  containingthe  Nautilus,  the  Argonaut, 
the  Cuttle-fish  (Sepia),  &c.,  with  the  fossil 
Belemnites,  Ammonites  and  Nummidites. 
The  cartilage  of  the  cuttle-fish  is  noticed 
under  Cartilage;  the  dorsal  plate  or  se- 
piostaire  under  Shell. 

The  chromatophores,  or  cutaneous  pio-- 
ment-cells,  and  the  cutaneous  cellidar  (areo- 
lar) tissue  are  interesting  stiTictures. 

&BL.  Siebold,  Vergleich.  Anat.  i. ; Owen, 
Hunterian  Lectures,  i.,  and  Todd’s  Cycl. 
Anat.  and  Phys. ; V.  d.  Hoeven,  Handb.  d. 
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Zoolog. ; Cuvier,  Atiini.  Kingd.  by  Blytli, 
Mudie,  Joliuston,  Westwood  and  Carpenter; 
Forbes  and  Hanley,  Molluscous  Animals,  &c. 

CEPIEVLOTRICHUM,  Fr.— A genus  of 
Dematiei  (Hypliomycetous  Fungi).  C.  cur- 
ium is  an  extremely  minute  plant  growing 
upon  the  leaves  of  Sedges,  with  scattered, 
snort,  brown,  erect  filaments,  bearing  some- 
what globular  heads  composed  of  tufts  of 
forked  or  temate  branches,  vdth  one  or  two 
short  acute  branchlets,  slightly  scabrous, 
bearing  smooth  spores. 

Bibl.  Berk.  Ann,  Nat.  Hist.  vi.  432. 
pi.  12.  fig.  13 ; Corda,  leones  Fung.  i.  pi.  6. 
figs.  253-4. 

CERAMIACE.^E. — A family  of  Floii- 
deous  Alg£B.  Rose-red  or  purple  sea- weeds 
(one  fre^iwater?)  with  a filiform  frond, 
consisting  of  an  articidated,  branching  fila- 
ment, composed  of  a single  string  of  cells, 
sometimes  coated  with  a stratum  of  small 
cells.  Fructification:  1. beny-like 
receptacles,  with  a membranous  coat,  con- 
taimng  nimierous  angular  spores ; 2.  tetra- 
spores,  attached  to  the  ramuli  or  more  or 
less  immersed  in  the  substance  of  the 
branches,  scattered ; 3.  antheridia,  produced 
in  the  same  situations  as  the  spores.  British 
genera : 

1.  Ptilota.  Frond  compressed,  inarticu- 
late, distichous,  pectinato-pinnate.  FavellcB 
pedunculate,  involucrate. 

2.  3Iicrocladia.  Frond  filiform,  inarti- 
culate, dichotomous.  Favellcc  sessile,  invo- 
lucrate. 

3.  Ceramium.  Frond  filiform,  ai'ticidate, 
dichotomous ; the  joints  opake.  Facellce 
sessile,  mostly  involucrate.  Tetraspoi-es 
mostly  immersed. 

4.  Spgridia.  Frond  filifonn,  inaidicu- 
late ; the  branches  clothed  with  minute, 
setifonn,  articidated  ramelli.  Favellcc  pe- 
dimcidate,  involucrate.  Tetraspores  sessile 
on  the  ramelli. 

6.  Griffithsia.  Frond  articidated,  dicho- 
tomous, or  clothed  with  whorled,  dichoto- 
mous ramelli,  rose-red.  Favelles  involucrate, 
sessile  or  peduncidate.  Tetraspores  sessde, 
on  whorled  ramelli. 

6.  Wrangelia.  Frond  articidated,  pin- 
nate. Favelke  terminal,  involucrate,  con- 
taining tufts  of  pear-shaped  spores.  Tetra- 
spores sessile,  scattered  on  the  ramelli. 

7.  Seirospora.  Frond  articulated.  Te- 
traspores arranged  in  terminal,  monilifonn 
strings. 

8.  Callithamnion.  Frond,  at  least  the 
branches  and  ramidi,  articulated,  mostly 


pinnated.  FaveUce  terminal  or  lateral,  sessile, 
without  involucre  (except  in  C.  Turneri). 
Tetraspores  sessile  or  pedicellate,  scattered 

9.  Trentepohlia.  ^ Frond  articulated, 

branched,  cells  in  single  series.  Favellce  (?) 
in  terminal  cor}Tnb8. 

Bibl.  Harvey,  3Ian.  Brit.  Marine  Alga. 
See  also  the  Genera. 

CERAMIUM,  Roth.— 

A genus  of  Ceraniiacese 
(Florideous  Algal), contain- 
ing a number  of  species, 
mostly  growing  between 
tide-marks,  of  which  C.  cili- 
atum  is  noted  as  a beautiful 
object  under  a low  magnify- 
ing power.  The  tetraspores 
are  often  only  triple,  and 
arranged  tetrahedrally  and 
not  in  a row  (fig.  114). 

Bibb.  TLax\&j,Brit.3Iar. 

Alga,  pi.  22  C. ; Phyc.  Bri- 
tann.  pi.  139-41,  &c.  &c. 

CERATAULUS,  Ehr. 

— A genus  of  Diatomacose. 

C.  turgidus,  the  only  species 
= Biddulphia  turgida. 

Bibl.  Ehrenberg,  Ber.  d. 

Berl.  Akad.  1843,  270. 

CERATIDIUM,  Ehr.— A genus  of  Infu- 
soria, of  the  family  0.x}i:richina. 

Char.  Fm-nished  with  cilia,  horns  on  the 
fore  part  of  the  body,  but  neither  hooks  nor 
styles. 

One  species,  C.  cuneatum.  Dujardin  con- 
siders this  to  have  been  a mutilated  Oxy- 
tricha.  The  appearance  of  horns  arises  from 
the  anterior  part  of  the  body  being  deeply 
notched. 

Bibl.  Ehr.  Infus. ; Dujardin,  Infus.  p.  421. 

CERATHIM,  Alb.  and  Sch. — ^A  genus  of 
Isariacei  (Hj^homycetous  Fungi),  contain- 
ing an  imcommon  British  plant,  C.  hydnoides, 
which  grows  upon  rotten  wood  as  a tuft  of 
white  prickle-like  processes,  bearing  fila- 
ments composed  of  strings  of  cells  which 
separate  into  conidia : large  spores  occiu 
among  these ; but  their  development  is  not 
clear.  The  whole  plant  collapses  ultimately 
into  a mucilaginous  mass. 

Bibl.  Berk.  Hook.  Br.  Flor.  ii.  pt.  2.  329 ; 
Grev.  Sc.  Crypt.  FI.  pi.  168. 

OERATltlM,  Schi'ank. — Diijm-din  retains 
this  name  for  three  species  of  Peridinium — 
cornutum,  tripos,  saiA  fusus. 

CERATODOE,  Bridel. — A genus  of  Pot- 
tiaceous  Mosses. 

Bibl.  Wilson,  Bryolog.  Brit.  p.  83. 


Fig.  114. 


Ceramium  Uelong- 
champii. 

Fragment  of  a frond 
showing  one  tetra- 
spore  in  situ,  and 
two  empty  parent- 
cells.  Magnified  9U 
diameters. 
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CERATONEIS,  Elir.— A genus  of  Dia- 
tomacese. 

Mr.  Smith  places  the  British  species  in 
other  genera,  thus : 

C.  arcus  = Eunotia  arcus  ] C.  closterium= 
Nitzschia  cl. ; C.  fasciola  = (xyrodgma  {Pleu- 
rosiffina,  Sm.)  fasc.j  C.  gracilis= Nitzschia 
tcpnia-,  C.  longissima= Nitzschia  birostrata. 

Kiitzing  describes  foiu’  other  species ; but 
they  haA'e  not  been  satisfactorily  examined. 

Bibl.  Ehr.  JBer.  d.  Berlin  Ak.  1839,  p.  123, 
1840  et  seq. ; Kiitz.  Bacill.  and  Sp.  Alg. ; 
Smith,  Brit.  Biot. 

CERATOPTERIS,  Brongniart.— A ge- 
nus of  Pnrkerieseous  Ferns.  Exotic.  The 
inrolled  margin  of  the  leaf  similates  an 
indusium. 

CERCOMONAS,  Duj. — A genus  of  In- 
fusoria, of  the  family  Monadina. 

Char.  Body  roimded  or  dis- 
coidal,  tuberculated,  with  a 
variable  posterior  prolongation 
in  the  form  of  a tail,  which  is 
longer  or  shorter  and  more  or 
less  tdiform. 

Dujardin  remarks  that  the 
only  absolute  difference  between 
the  Cercomonads  and  the 
Monads  consists  in  the  presence 
of  the  posterior  prolongation, 
which  is  fonned  by  the  sub- 
stance of  the  body  becoming 
agglutinated  to  the  slide,  and 
more  or  less  di’awn  out  so  as  to 
form  sometimes  merely  a tuber- 
cle, at  others  an  elongated  tail, 
or  a filament  almost  as  slender 
as  the  anterior  filament  and 
susceptible  of  an  oscillating  mo- 
tion; also  that  he  thinks  he 
has  frequently  seen  Monads 

fradually  pass  into  the  state  of 
lercomonads.  We  may  there- 
fore pass  over  the  nine  species. 

Bibl.  Duj.  Inf  us.  p.  287. 

CEREU&.  See  Cactace.®. 
CERUMEN. — The  so-called 
‘ wax  ’ of  the  ear. 

Its  moiphological  elements 
B’l'e, — 1.  Ilaira;  these  exhibit 
very  beautifully  the  external 
layer  of  epidermal  scales.  2. 

Occasionally,  the  Bcmodex  fol- 
liculorum.  3.  Numerous  epi- 
dennal  scales,  mostly  com- 
pressed, shrunk,  or  so  altered  as 
to  resemble  fibres,  but  resolvable 
into  their  original  form  bv 


warming  with  solution  of  potash  and  the 
subsequent  addition  of  water ; by  this  treat- 
ment they  are  frequently  rendered  brown, 
purplish,  or  almost  black.  4.  Very  nume- 
rous cells,  filled  with  pale  fatty  matter,  of  a 
rounded  or  elongate,  flattened,  or  irregular 
form ; these  are  derived  from  the  sebaceous 
follicles.  5.  Numerous  fi’ee  oil-globiiles  of 
the  most  varied  sizes.  6.  Yellow  or  brown 
granules,  and  aggregations  of  them,  mostly 
free,  sometimes  contained  in  cells.  7.  Va- 
rious elements  derived  from  without,  as 
fibres  of  cotton,  linen,  &c.  See  Cebijmi- 
Nous  Glands,  and  Chemistry. 

CERUMINOUS  GLANDS.--The  glands 
which  secrete  the  ‘ wax  ’ of  the  ear.  They 
are  situated  in  the  tube  of  the  ear,  or  the 
meatus  auditorius  extemus  of  anatomists. 
They  closely  resemble  the  sudoriparous  ducts 

Fig.  115. 

/ 


Magnified  20  diameters. 

/,  section  of  the  meatus  auditorius  externus.  a,  Corium  • 

b,  rcte  mucosum ; p,  epidermis ; rf,  ceruminous  glands  • c their  Hiiots  * 
A them  termmal  or.fices;  g,  hair-follicle ; h,  .ebn?eou7folUcl‘s^ffo^^^ 
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in  appearance,  and  exist  only  in  the  cartila- 
ginous portion  of  the  passage,  where  they 
are  situated  between  the  skin  and  the  car- 
tilage, or  the  fibrons  mass  which  occupies 
its  place.  Each  consists  of  a simple  tube 
coiled  at  one  end,  so  as  to  form  a gland 
(fig.  lltfirf),  the  other  being  continned  in 
the  fonn  of  a duct  (fig.  115  ^ to  the  surface 
of  the  skin,  upon  which  it  opens ; occasion- 
ally, however,  into  the  upper  part  of  the 
hair-follicle. 

The  glands  consist  of  an  external  coat  of 
areolar  tissue,  with  scattered,  somewhat 
spindle-shaped  nuclei,  and  very  fine  nuclear 
fibres ; a layer  of  smooth,  longitudinal,  mus- 
cular fibres,  consisting  of  short  fibre-cells 
with  elongated  nnclei ; and  an  inner  single 
layer  of  epithelium,  composed  of  polygonal 
cells,  from  1-1800  to  1-1100"  in  diameter, 
with  roundish  nuclei.  These  cells  contain 
round  or  irregularly-shaped  yellowish-brown 

franules,  of  very  various  sizes,  as  also  glo- 
ules  of  oil.  The  duct  has  a coat  of  areolar 
tissue,  and  an  epithelial  coat,  consisting  of 
sever^  layers  of  small  nucleated  cells,  not 
containing  fat  or  pigment-granules. 

CETERACH,  Willd.— Agenus  of  Ferns, 
usually  arranged  ^vith  the  AsPLENiEiE,  al- 
thongh  there  is  no  true  indusium,  the  place 
of  this  being  supplied  with  scales.  C.  offi- 
cinarurn  (^Grammitis  Ceterach),  the  native 
species,  occurs  chiefly  in  limestone  districts. 

CETOCHIIiUS. — A genus  of  Entomo- 
straca  (Crustacea),  belonging  to  the  order 
Cc^epoda,  and  family  Cetochilidse. 

Distinguished  by  the  two  small  styliform 
appendages  to  the  head ; the  inferior  an- 
teimse  being  two-branched,  the  branches 
nearly  equal ; the  unbranched  foot-jaws ; the 
six-jointed  thorax,  and  four-jointed  abdo- 
men ; and  the  last  paii-  of  legs  being  formed 
like  the  rest.  Marine.  One  British  species : 
C,  septentrionalis.  Bright  red ; forms 
part  of  the  food  of  the  whale  and  various 
fishes ; length  1-10". 

Bibl.  Baird,  Brit.  Entomos.  p.  233. 
CETRARIA,  Ach.— A genus  of  Parane- 
liacese  (Gymnocarpous  Lichens),  chiefly 
composed  of  northern  species,  growing  upon 
trunks  of  trees,  rocks,  or  on  the  gronnd  in 
heathy  places.  C.  islandica,  ‘ Iceland  moss,’ 
is  found  sparingly  on  the  ground  in  exposed 
places  in  Scotland. 

Bibl.  Hook.  Br.  El.  ii.  pt.  1.  224 ; Engl. 
Botany,  pi.  1036,  1330,  &c. ; Tnlasne,  Ann. 
des  Sc.  Nat.  3 sdr.  xvii.  pi.  10.  fig.  1-3. 

CEUTHOSPORA,  Fr.— A genus  of  Me- 
lanconiei  (Coniomycetous  Fungi)  closely 
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related  to  Phomu,  one  comniou  species  of 
which  ((7.  phacidioides')  grows  on  hollv- 
leaves ; another  occurs  on  the  Cherry-laurel 
((7.  Laurii).  It  is  probable  that  these  are 
only  forms  belonging  to  some  Ascomycetous 
genus. 

1.  C.  phacidioidcs,  Grev.  3-6  cells  in  the 
stroma,  splitting  into  3-6  plain  short  teeth. 

2.  C.  Laurii,  Sow.  Unilocular,  splitting 
into  3-4  acute  teeth. 

Bibl.  Berk.  Hook.  Br.  FI.  ii.  pt.  2.  p.  283 : 
Grev.  Sc.  Crypt.  FI.  pi.  253,  254. 

CHAETOCEROS,  Ehr. — A genus  of  Dia- 
toniacese. 

Char.  Frustules  concatenate:  valves  equal, 
subcylindrical,  with  two  processes,  one  on 
each  side,  which,  in  the  young  state,  are 
very  short  and  tubular,  forming  very  long 
horns  as  the  frustules  become  older — honis 
subsequently  converted  into  veiy  long,  thin 
and  intei-woven  siliceous  filaments.  Maiine 
and  fossil. 

Somewhat  allied  to  Biddulphia.  Five 
species  ; C.  dichmta,  tetrachccta,  didynuts 
(PI.  41.  fig.  47),  baciUaria,  pcruvianm,  and 
diploneis.  None  British. 

Bibl.  Ehrenb.  Ber.  der  Berl.  Akad.  1844. 
p.  198 ; Kiitzing,  Sp.  Alg.  p.  138  j Bright- 
well,  Micr.  Journ.  vi.  166. 

CH^TOGLENA,  Ehr.— A genus  of  In- 
fusoria, of  the  family  Peridinsea. 

Char.  Carapace  hispid,  or  studded  with 
rigid  spines ; no  transveise  fmvow ; an  eye- 
spot  present ; organ  of  motion  a flageUifonn 
filament. 

1.  C.  Volvocina  (PI.  23.  fig.  24  a).  Oval, 
internal  substance  brownish-gi’een  ; eye- 
spot  red;  length  1-1100".  Aquatic.  This 
appears  to  be  the  same  as  Trachelomonas 
Volvocina.  See  Trachelomonas. 

2.  C.  caudata.  Oval,  hispid,  with  a short 
tail;  internal  substance  green ; eye-spot  red; 
margin  of  carapace  urceolate  and  toothed ; 
length  1-860" ; aquatic. 

Bibl.  Ehr.  Infns. ; id.,  Ber.  d.  Berl.  Ak. 
1840,  p.  199;  Dujardin,  Infos,  p.  329. 

CHAETOiNnUil,  Kunze.  — A genus  of 
Perisporacei  (Ascomycetous  Fungi),  having 
a filamentous  mycelium  bearing  superficial 
roundish  or  ovate  conceptacles  clothed  vrith 
hairs,  finally  opening  above  and  containing 
clavate  asci  with  paraphyses ; spores  simple, 
ovate.  British  species : — 

1.  C.  elatunx,  Kunze.  Conceptacle  sub- 
ovate,  black  or  browm,  more  or  less  crusta- 
ceous ; spores  apiculate  at  each  end.  Gre- 
ville.  Sc.  Crxjpt.  FI.  pi.  230.  On  mouldering 
straw,  old  matting,  ac.  Very  common. 
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2.  C.  chartarum,  Elir.  Coiiceptaeles  sub- 
globose,  black,  suiTOUiuled  by  a bright  yel- 
low spot ; spores  roundish.  On  paper. 

Bibl.  Hook.  Br.  FI.  ii.  pt.  2.  p.  328 ; 
Kunze,  My  colog.  Heft  i. ; Fries,  Syst.  My- 
col.  iii.  p.  254,  255. 

CILETOMON  AS,  Ehr.— A genus  of  In- 
fusoria, of  the  family  Cyclidina. 

Char.  -\n  oral  vibratile  organ  (^whether 
a flageUiform  filament  or  ring  ot  cilia  is 
uncertain) ; movement  of  animal  slow,  but 
leaping  eflected  by  means  of  non-vibratile 
bristles  situated  upon  the  body. 

In  putrid  animal  and  vegetable  infusions ; 
in  dead  bodies  of  other  infusoria — Closteria, 
&c. 

C.  globulus  (Tl.  23.  fig.  25  a).  Nearly 
spherical,  ash-coloured,  setae  numerous ; 
length  1-2700". 

C.  constricta  (PI.  23.  fig.  25  b).  Oblong, 
constricted  in  the  middle,  hyaline,  setae  two; 
length  1-5400". 

Bibl.  Ehr.  Infus.  p.  248. 

CH^TOMORPHA,  Kiitz.  = Conpbrva 
spec. 

CILETONOTUS,  Ehr. — ^A  genus  of  mi- 
croscopic aquatic  animals,  placed  by  Ehren- 
berg  among  the  Rotatoria  (Rotifera),  and 
by  Dujardin  with  the  Infusoria. 

Ehrenberg  places  it  in  the  family  Ichthy- 
dina  (which  see).  Dujardin  gives  the  fol- 
lowing characters ; 

Body  oblong,  convex,  and  fm-mished  with 
hairs  or  scales  above;  flat  and  provided 
with  very  minute  vibratile  cilia  beneath ; 
terminated  in  front  by  a rounded  margin, 
near  which  is  a distinct  mouth ; posteriorly 
bifurcate  or  terminated  by  two  caudiform 
processes. 

The  three  or  four  species  are  found  in 
fresh  water,  amongst  aquatic  plants.  Their 
structure  requires  further  investigation. 

ChcBtonotus  latnis  (PI.  24.  fig.  24).  Length 
1-710  to  1-220". 

Dujardin  appends  Ichthydiurn,  Ehr.,  to 
this  genus. 

Bibl.  Ehr.  Infus.  p.  389;  Duj.  Infus. 
p.  568. 

ClIyETOPIIORA,  Schrank.  — A genus 
of  Chsetophoracere  (Confervoid  Algae),  cha- 
racterizecl  like  Drwparnaldia  by  setigerous 
branched  filaments,  but  diflering  from  the 
latter  by  the  filaments  being  imbedded  in  a 
gelatinous  matrix.  The  Chcetophorcc  are 
found  in  fresh  water,  forming  little  green 
protuberances  on  stones,  sticks,  &c.,  usually 
bright  green.  The  zoospores  are  formed 
singly  in  the  joints,  and  bear  four  cilia. 


The  accouut  of  the  fructification  given  by 
MiiUer  (Efora,  1842,  p.  513)  seems  to  re- 
late to  Coleoclicete. 

The  membrane  of  the  filaments  is  very  de- 
licate ; and  the  zoospores  appear  sometimes 
to  escape  by  its  solution.  British  species  : 

1.  C.  endivicefolia,  Ag.  Hassall,  Br.  FI. 
Alg.  pi.  9.  figs.  1,  2 ; Kiitz.  Tab.  Phyc.  iii. 
pi.  21.  fig.  3.  Ulva  incrassata,  Eng.  Bot.  967 . 
Common  in  streams. 

2.  C.  tuberculosa,  Hook.  Hass.  1.  c.  pi.  9. 
7,  8 ; Kiitz.  1.  c.  pi.  19  and  21.  Rividaria 
tuberculosa,  Eng.  Bot.  2366.  Boggy  pools. 

3.  C.  elegans,  Ag.  Hass.  1.  c.  pi.  9.  3,  4; 
Kiitz.  1.  c.  pi.  20.  Stagnant  pools;  com- 
mon. 

4.  C.  pisiforniis,  Ag.  Hass.  1.  c.  pi.  9.  5, 
6 ; Greidlle,  Crypt,  t.  150 ; Kiitz.  1.  c.  pi.  18  ; 
Thm’et,  Ann.  des  Sc.  Nat.  3 s6r.  xiv.  pi.  19. 
fig.  1-3.  Subalpine  lakes. 

5.  C.  dilatata,  Hass.  1.  c.  pi.  13.  fig.  2. 

6.  C.  longcem,  Caim.  A doubtful  species. 
Hook.  Br.  Flora,  vol.  ii.  pt.  1. 

Bibl.  As  above. 

CHriETOPPIORACE/E.— A faindy  of 
Confervoid  Algae,  growing  in  sea  or  fresh 
water,  invested  with  gelatine ; either  fili- 
form or  (a  number  of  filaments  being  con- 
nected together)  expanded  into  gelatinous, 
branched,  definitely-formed  or  shapeless 
fronds  or  masses.  Filaments  jointed,  ftu’- 
nished  with  bristle-like  processes.  Fructi- 
fication consisting  of  spores  and  four-ciliated 
zoospores,  formed  out  of  the  contents  of  the 
articulations. 

Synopsis  of  British  Geno'a. 

1.  Eraparnaldia.  Filaments  free,  gelati- 
nous, the  primary  nearly  colomless,  beaiing 
tufts  of  coloured  ramidi  at  the  joints;  zoo- 
spores formed  singly  in  the  joints  of  the 
ramuli. 

2.  Chcetophora.  Filaments  dichotomously 
branched,  aggregated  into  shapeless,  in- 
crusting  or  brancmed,  gelatinous  fronds,  the 
j ointsbearing  bristle-like  branches ; z oospores 
solitaiy  in  the  articulations ; the  membranes 
of  the  filaments  very  fugacious. 

3.  Coleochcete.  Frond  disk-shaped  or  ir- 
regularly expanded,  adherent  to  leaves,  &c. 
of  aquatic  plants  under  water,  formed  of 
jointed  dichotomous  filaments  radiating 
from  a centre,  more  or  less  conjointed  late- 
rally ; the  joints  producing  from  the  back  a 
slender  trimcate  open  tube,  from  which  a 
long  bristle  is  exserted.  Fructification: 
spores  and  zoospores  formed  in  the  joints. 

4.  Ochlocluetc.  Frond  discoid,  appressed ; 
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filaments  cylindrical,  radiating  from  a centee, 
irregularly  branched,  consisting  of  a single 
series  of  cells,  each  of  which  is  commonly 
prolonged  above  into  an  inarticulate  bristle. 

Foreign  genus.  See  Aphanoch^ete, 
Kiitz. 

Bebl.  See  the  genera. 

CH^TOPSIS,  Greville=DEMATiUM. 

CHAETOSPIRA,  Lachmann. — A genus 
of  Infusoria,  allied  to  Stentob,  not  yet 
noticed  iu  Britain. 

Bebl.  Ann.  Nat.  Hist.  2nd  ser.  xix.  pi.  9. 
figs.  6 and  7. 

CH^TOSTROMA,  Corda.  See  Volu- 

TELLA. 

CH^TOTYPHLA,  Ehr.— A genus  of 
Infusoria,  of  the  family  Peridinaja. 

Char.  Carapace  (siliceous  ?)  hispid  or 
covered  with  rigid  hairs ; no  ti'ansverse 
furrow,  no  eye-spot. 

1.  C.  armata  (PI.  23.  fig.  26 : a,  side-view, 
b,  posterior  end  view).  Ovato-subglobose, 
rounded  at  each  end,  hispid,  with  short 
setae,  posteriorly  a ring  of  dark  prickles; 
length  1-620". 

2.  C.  aspera  (PI.  23.  fig.  26  c).  Oblong, 
rounded  at  each  end,  hispid  with  short  setae ; 

fiosterior  prickles  scattered  without  order ; 
ength  1-650". 

3.  C.  ? pgritce.  Oblong  C3diiidrical,  ends 
rounded;  setae  slender  and  elongate;  no 
posterior  prickles  ; length  1-1100",  breadth 
half  the  length.  Fossil  in  flint.  Ehrenberg 
questions  whether  this  is  not  a Xanthidium. 

Bebl.  Ehr.  Infus.  p.  250;  Duj.  Inf  us. 
p.  328. 

CHALAZA  (in  plants). — The  tei-m  ap- 
plied to  the  base  ot  the  nucleus  of  ovules, 
where  the  substance  of  the  former  is  con- 
tinuous -with  the  coats,  and  where  the  vas- 
cular cord  derived  from  the  placenta  tenni- 
uates  (fig.  116,  eh). 


Fig.  116. 


Section  of  an  anatropous  ovule : /,  funiculus  j r,  raphe ; 
clt,  chalaza;  p,  external  coat  or  testa;  s,  internal  coat  or 
tegmen ; n,  nucleus. 

CHALCIl)ID.ri5. — A family  of  Entomo- 
phagous  Terebrant  HjTnenoptera,  distin- 
guiSied  by  the  following  characters : — 
Head  transverse,  with  the  eyes  lateral 


and  the  face  usually  bisulcate  for  the  re- 
ception of  the  base  of  the  antennse  (PI.  44. 
fig.  81.  Antennae  short,  frequently  thick- 
ened at  the  tips,  sometimes  branched,  com- 
posed of  not  more  than  thirteen  joints, 
and  almost  always  geniculated  at  the  ex- 
tremity of  the  elongated  first  joint.  Palpi 
very  short,  sometimes  branched.  Tho- 
rax fonning  an  ovate  mass,  with  a distinct 
collar.  Wings  nearly  destitute  of  veins; 
the  anterior  with  a rather  strong  subcostal 
vein  running  parallel  to  the  anterior  margin 
for  about  half  the  length  of  the  wing,  and 
terminating  in  a stigma,  from  which  a short 
vein  is  given  off  obliquely  towards  the  disc 
of  the  wing  ; the  posterior  sometimes  vein- 
less, sometimes  vuth  a short  subcostal  vein. 
Legs  moderate;  hinder  thighs  sometimes 
much  thickened ; tarsi  of  four  or  five  joints. 
Abdomen  usually  composed  of  seven  seg- 
ments iu  the  mdes  aud  of  six  in  the  fe- 
males, united  to  the  thorax  by  a peduncle 
of  vai’iable  length ; ovipositor  usually  con- 
cealed entirely  in  a cleft  of  the  lower  sur- 
face of  the  abdomen,  which  extends  nearly 
to  the  base  (fig.  9),  but  sometimes  exserted 
and  very  long.  The  structure  of  the  ovi- 
positor is  the  same  as  that  of  the  lehneumo- 
nid(B. 

The  lai-vse,  lUce  those  of  the  rest  of  the 
petiolated  Hymenoptera,  are  footless  fleshy 
gi-ubs  (fig.  10).  Like  the  laiwae  of  the  Ichneu- 
nionidse,  they  usually  live  in  the  interior  of 
other  insects ; but  it  is  remarkable  that  those 
of  a few  species  attach  themselves  to  the 
slrin  of  their  victim,  and  in  this  position 
feed  upon  its  substance.  The  internal 
feeders  generally  change  to  the  pupa  state 
vdthin  the  pupa  of  the  insect  attacked  by 
them ; a few,  however,  break  through  the 
skin  of  the  laiwa  and  attach  themselves  to  it 
or  to  neighbouring  objects  by  a glutinous 
secretion,  or  by  a small  silken  cocoon.  The 
pupce  have  the  limbs  more  closely  attached 
to  the  body  than  in  the  other  Hymenoptera ; 
and  in  those  which  have  an  elongated  ovi- 
ositor,  that  organ  is  turned  up  over  the 
ack.  The  pupae  ai’e  at  first  -nmitish,  but 
afterwards  become  brown  or  black;  they 
are  usually  naked  (fig.  11). 

The  family  Chalcididae  includes  an  im- 
mense number  of  pai’asitic  Hjmenoptera, 
the  majority  of  which  are  of  extremely  mi- 
nute size,  aud  adorned  with  the  most  bril- 
liant metallic  colours.  This  circumstance, 
coupled  with  the  delicacy  of  their  form, 
renders  many  of  the  species  most  beautiful 
objects;  ancl  considering  their  interesting 
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haliits,  they  certainly  do  not  deservo  the 
almost  total  neglect  which  they  have  met 
with.  The  largest  species  belong  to  the 
gemis  Leucospis ; hut  none  of  these  greatly 
exceed  half  an  inch  in  lengtli,  and  th^  are 
not  found  further  north  than  the  South 
of  Europe.  The  thickened  hinder  thighs 
which  occur  in  many  species  of  this  fa- 
mily, do  not  always  indicate  that  the  in- 
sect's possessing  them  are  endowed  with 
saltatorial  powers ; on  the  other  hand,  many 
species  which  ai’e  destitute  of  thickened 
thighs  leap  well ; and  according  to  Mr. 
M’estwood’s  observations,  this  is  especially 
the  case  with  those  in  which  the  inter- 
mediate tibise  are  furnished  with  a large 
spine  at  the  extremity  {Encyrtus,  PI.  44. 
fig.  12). 

The  perfect  insects  may  be  met  with  m 
abundance  during  the  summer  and  autumn 
upon  the  leaves  of  trees  and  plants.  They 
may  be  taken  either  by  sweeping  the  herb- 
age with  a net,  or  by  beating  trees  or  hedges 
over  a broad  net  or  umbrella. 

The  sexes  are  often  distinguished  in  this 
family  by  remarkable  external  characters, 

• especially  in  the  structure  of  the  antennee. 
These,  in  the  males  of  many  species,  are 
beautifully  branched,  in  consequence  of  the 
joints  giving  oft' processes  from  their  sides ; 
in  Eulophus  (fig.  13)  we  usually  find  three 
branches,  and  m some  foreign  genera  re- 
■ corded  by  Mr.  Westwood,  the  number  is  in- 
creased to  five,  seven,  and  even  nine.  A 
few  species  have  the  wings  radimentaiy  or 
entirely  wanting ; and  it  is  remarkable  that 
in  some  cases  the  male  only  is  deprived  of 
wings,  the  female  being  well  furnished  with 
these  organs. 

The  Chalcididae  are  parasitic  upon  insects 
of  nearly  all  orders,  and  deposit  their  eggs 
in  them  in  all  stages  of  then-  gi’owth.  Some 
of  the  minute  species  even  find  sufficient 
nourishment  in  the  eggs  of  other  insects ; 
amongst  these  we  may  mention  Pteromahis 
ovuhrum  as  a common  species,  which  has 
been  reared  from  the  eggs  of  Lepidopterous 
insects.  From  a single  egg  of  this  descrip- 
tion Fonscolombe  obtained  five  or  six  indi- 
viduals of  a minute  species,  described  by  him 
under  the  name  of  Pteronialus  atomos.  Mr. 
Westwood  also  mentions  the  occurrence  of 
two  species  of  this  family  in  the  egg-cases 
of  mecies  of  Mantis  from  Brazil  and  the  Isle 
of  France ; and  Mr.  Sells  has  recorded  the 
occurrence  of  no  less  than  ninety-four  speci- 
mens of  a small  Plarornalns  in  a single  egg- 
case  of  a Btatta. 


Other  minute  species  deposit  their  eggs 
in  the  bodies  of  Aphides]  and  their  larvoe 
find  a sufficient  supply  of  nourishment  even 
in  such  small  insects  as  these.  Others, 
especially  those  forming  the  genus  Cocco- 
phagus  of  Westwood,  attack  the  Coccidcs, 
of  which  they  destroy  great  numbers. 

Other  species,  including  most  of  the  larger 
foims,  live  parasitically  in  the  cells  of  the 
solitary  Bees  and  Wasps.  Amongst  these 
we  may  notice  the  singular  genus  Mono- 
doyitomerus,  one  species  of  which,  first 
discovered  by  Audouin,  and  described  by 
Newport  in  the  ‘Transactions  of  the 
Linnean  Society,’  is  found  in  the  nests  of 
Odynerus,  Anilicyphora,  and  Osmia.  The 
male  of  this  remarkable  insect  has  only 
rudimentary  wings,  so  that  it  is  unable  to 
quit  the  cell  of  the  Bee  or  Wasp  in  which 
it  passed  its  earlier  stages,  whilst  the  female, 
being  well  provided  with  wings,  can  fiy 
about,  after  impregnation,  to  seek  other 
nests  in  which  to  deposit  her  eggs. 

The  species  which  are  furnished  with  long 
ovipositors  belong  chiefly  to  the  genus  Calli- 
morne  (fig.  14,  C.  cynipedis)  ; they  deposit 
their  eggs  in  different  kinds  of  galls,  the 
vegetable  excrescences  caused  by  the  punc- 
ture of  various  other  insects  upon  plants. 
The  larvae  of  these  gallicolous  Chalcididm 
devom'  the  rightful  occupant  of  the  gall. 

The  instinct  which  prompts  these  insects 
to  deposit  their  eggs  in  the  larvae  of  these 
gall-producing  insects,  is  scarcely  so  asto- 
nishing as  that  b}'’  which  others  are  impelled 
to  insert  theirs  into  the  bodies  of  other  paira- 
sitic  insects,  whilst  still  enclosed  within 
the  tissues  of  their  victim.  Some  of  these, 
such  as  Chrysolampus  suspensus  and  Coruna 
clamta,  attack  the  laiwas  of  the  Aphidii, 
minute  Ichneumons  which  infest  the  bodies 
of  Aphides;  and  Prof.  De  Filippi  has  re- 
corded the  occurrence  of  the  larvae  of  one 
species  within  a small  Dipterous  larva  which 
itself  lives  in  the  egg  of  Phynchites  Betideti 
in  the  vineyards  near  Turin  (see  Ann. 
Nat.  Hist.  2nd  series,  ix.  p.  461).  De  Filippi 
is  inclined  to  regard  the  phaenomenaobseiwed 
by  him  as  an  instance  of  alternation  of  gene- 
rations; but  they  evidently  constitute  an 
example  of  double  parasitism. 

Bibl.  Westwood,  Introduction  to  Modern 
Class,  of  Insects,  vol.  ii. ; Spinola,  Ann.  du 
Museum,  xvii.  pp.  138-152 ; Nees  von  Eseu- 
beck,  Hynienopt.  Ichneuni.  AffiniumMonog. 
vol.  ii. ; Boyer  de  Fonscolombe,  Monog. 
Chcdc.  Gallo-Provincia,  in  Ann.  des  Sci.  Nat. 
xxvi. ; Walker,  Monog.  Chalcid.]  audpapei’s 
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by  Dalman  and  Bohemann  in  Kongl.  Vet. 
Akad.  Handlingar ; by  Walker  in  Entom. 
Mag.  and  Ann.  Nat.  Hist. ; by  Westwood  in 
Zoological  Journal,  Guerin’s  Magasin  de 
Zoologic,  Entomological  Magazine,  &c. ; and 
by  Haliday  in  Entomological  Magazine. 

CHALIMUS,  Burm. — A genus  of  Crus- 
tacea, of  the  order  Siphonostoma,  and  fa- 
mily Caligidse. 

Char.  Fourth  pair  of  legs  slender,  of  only 
one  branch,  and  serving  for  walking;  frontal 
plate  with  a long  and  slender  prehensile  ap- 
pendage ai’ising  from  the  middle  of  its  ante- 
rior surface. 

C.  scombri.  Found  upon  the  mackerel, 
and  upon  species  of  Caligus,  of  which  it  has 
been  supposed  to  be  the  young;  length 
about  1-6". 

Bibl.  Bumieister,  iVi  .<4cad  W C.Eonn, 
xvii. ; Baird,  British  Entomostraca,  p.  278. 

CHALK. — The  earthy  form  of  carbonate 
of  lime.  The  application  of  the  microscope 
to  the  examination  of  chalk  brought  to  light 
the  interesting  fact  that  this  substance  has 
not  had  its  origin  in  chemical  precipitation, 
since  it  contains  abundance  of  the  inorganic 
remains  of  marine  animals  and  plants,  prin- 
cipally the  former. 

Many  of  these  remains  are  not  micro- 
scopic, as  those  of  birds  and  reptiles,  the 
shells  of  Mollusca,  Echinodemiata,  the  po- 
lypidoms  of  Zoophytes,  &c. ; hence  their 
consideration  does  not  come  -wdthin  our 
prorince : yet  it  must  be  remembered  that 
their  microscopic  structure  is  to  a certain 
extent  characteristic,  so  that  the  class,  order, 
or  even  the  more  minute  division  of  the 
animal  kingdom  to  which  they  belong  may 
be  discovered.  See  Bone  and  Shell. 

The  chief  microscopic  constituents  of 
the  calcareous  formations  examined  by  M. 
Ehrenberg,  viz.  chalk,  chalk-marl,  compact 
limestone,  and  nummulitic  limestone,  were 
found  to  be  shells  of  Foraminifera,  spicules 
of  Sponges,  the  valves  of  the  Diatomacete, 
and  peculiar  bodies  called  crystalloids. 

The  Foraminifera  foimd  by  M.  Ehrenberg 
in  the  Brighton  chalk  Avere — Rotalina  (i?o- 
talia)  globulosa*  and  turgida*,  Textularia 
acicidata,  aspcra^,  globulosa  and  striata,  and 
Rosalina  (Turbinolina)  italica  (?).  The  * de- 
notes those  most  common. 

Those  in  the  Gravesend  chalk  were-— 
Rotalina  (Rotalia)  turgida*  and  globularis, 
and  Texiulana  aspera*,  globulosa*  and 
striata. 

M.  D’Orbigny  enumerates  22  species  of 
Foraminifera  from  the  English  chalk  be- 


longing, with  others  since  found,  to  the 
genera, — Bulhnina,  Cristellaria,  Dentalina, 
FlabelUna,  Frondicularia,  Gaudryina,  Glo- 
bigerina,  LinguUna,  Lituola,  Marginulina, 
Nodosaria,  Orbitolites,  Planulina,  Quinque- 
loeulma,  Rosalina,  Rotalina,  Spirillina,  Spi- 
rolina,  Textularia,  Ti-uncatulina,  and  Ve^-- 
neuilina.  The  Diatomacete  found  by  Ehren- 
berg in  the  calcareous  formations  belonged 
to  the  genera, — Actinocyclus,  Actinoptyckus, 
Amphitetras,  Biddulphia,  Cocconema,  Cosci- 
nodiscus,  Fkmotia,  Epithemia,  Eupodiscus, 
Fragilaria,  Melosira,  Grammatophora,  Na- 
vicula,  Striatella,  Synedra,  Tessella,  and  Tri- 
ceratium,  with  four  species  of  Dictyocha. 

The  cementing  material  of  challc  consists 
of  very  minute,  numerous,  and  remarkable 
bodies,  called  crystalloids  (PI.  19.  fig.  16). 
They  are  elliptical,  or  rounded  and  fiat- 
tened,  from  1-10,000  to  1-2500"  in  length, 
the  most  numerous  perhaps  1-3000" ; some 
of  them  consist  of  a simple  ring  (a) ; in 
others  this  is  mai’ked  with  pretty  regiilar 
transverse  lines,  so  as  to  nialte  it  appear 
jointed  (6) ; in  others,  again,  there  is  a 
thinner  central  portion,  often  exhibiting 
one  or  more  granules  (c).  M.  Ehrenberg 
regards  these  as  arising  from  the  disintegra- 
tion of  the  microscopic  organisms  forming 
the  chalk  into  much  more  minute  calcareous 
particles,  and  their  reunion  into  regidar  ellip- 
tical plates  (or  disks)  by  a peculiar  process, 
differing  essentially  from,  and  coarser  than 
that  of  crystallization,  but  comparable  with 
it, — one  probably  preceding  all  slow  crystal- 
line formation,  and  causing,  but  not  alone, 
the  granular  state  of  solid  inorganic  matter. 

The  best  method  of  examining  chalk  for 
Foraminifera  is  this  : place  a drop  of  water 
upon  a glass  .slide,  and  put  into  it  as  much 
finely-scraged  chalk  as  wiU  cover  the  point  of 
a pen-knife ; then  diffuse  it  through  the 
water,  and  set  it  aside  for  a few  seconds. 
Next  remove  the  finest  particles  which  are 
suspended  in  the  water,  together  with  most 
of  the  Avater,  and  allow  the  remainder  to  be- 
come perfectly  dry.  Moisten  this  remainder 
Avith  oil  of  tm’pentine,  and  warm  it  over  a 
sgirit-lamp ; then  add  Canada  balsam,  and 
digest  it  upon  the  tin-plate  (Intb.  xxiv.), 
but  AAdthout  its  frothing.  A preparation 
thus  made  seldom  fails ; and  Avhen  magni- 
fied 300  diameters,  the  mass  is  seen  to  be 
chiefly  composed  of  minute  well-preseiwed 
organisms.  As  thus  prepared,  the  cells  of 
the  Foraminifera  first  appear  black,  Arith  a 
white  central  spot  (PI.  18.  fig.  2),  which  is 
caused  by  air-bubbles  contained  within  the 
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cells.  The  balsam  gradually  penetrates  into 
the  cells,  the  black  ring.s  of  the  air-bubbles 
disappear,  and  the  minute,  frequently  very 
elegant  cells  of  the  Foraminifera  become 
visible.  See  Flint,  and  Fokaminifeha. 

The  crystalloids  ai-e  best  examined  in 
common  whiting,  or  powdered  chalk  which 
has  been  shaken  with  water  and  set  aside. 
A very  minute  quantity  removed  with  a 
dipping  tube  will  exhibit  them. 

Bibl.  The  various  works  on  geology,  as 
those  of  Lyell  and  Ansted ; Mantell,  Won- 
ders, 4'C.,  Medals  of  Creation,  and  Ann.  Nat. 
Hist.  1845.  xvi.  p.  73  {Chalk  and  Flint  of 
S.E.  of  England) ; Bowerbank,  Tram.  Geol. 

' Soc.  vi. ; Ehrenberg,  Ueb.  d.  Bild.  d.  Kreide- 
j fels.  (§'c.,  Ahh.  d.  Berlin.  Akad.  1838  (or 
! Weaver’s  Absti-act,  Ann.  Nat.  Hist.  1841. 
vii.) ; id.  Uehe>'  lehend.  Thierart.  d.  Nreid. 
Abh.  d.  Berl.  Ak.  1840  (or  Taylor’s  Scientific 
Memoirs,  iii.),  and  Mikrogeologie ; Morris, 
Catalogue  of  British  Fossils,  1864;  D’Or- 
: bigny.  Bull,  de  la  Soc.  Geol.  d.  France,  iv. 

! (or  Weaver’s  Abs.,  An7i.  Nat.  Hist.  1841. 

: vii.  p.  390). 

CHALK-STONES. — This  teim  is  vid- 
garly  applied  to  the  white  concretions 
foi-med  around  the  joints  in  chronic  gout, 
or,  as  it  is  sometimes  called,  rheumatic  gout, 
i They  consist  of  very  minute  needles  of  urate 
of  soda  (PI.  8.  fig.  12  b). 

CHAMJENEMA,  Kiitz.  — A supposed 
enus  of  Leptotricheous  Algte,  consisting  of 
usky-colomed  jointed  filaments,  fonning 
docks  in  various  syrups.  Doubtless  the  my'- 
celia  of  some  Fungi,  such  as  Penicillium. 

Bibl.  Kiitzing,  Alg.  168. 

CHANTRANSIA,  Desv.  See  Tbente- 

POHLIA. 

OHARA,  L.  See  Chabace.®. 

CHARACEriE. — A family  of  plants  ge- 
nerally classed  among  the  Algae,  but  which, 
from  the  character  of  their  reproductive 
organs,  perhaps  demand  a more  elevated 
osition.  They  may  be  placed  on  the  boun- 
ary  between  the  Algee  and  the  Hepaticae. 
They  are  remarkable  for  their  weU-inown 
‘ circulation,’  first  discovered  by  Corti.  The 
Characese  are  aquatic  plants,  of  filamentous 
structure,  exhibiting  elongated  axes  fur- 
nished at  intervals  with  whorls  of  branches 
(fig.  117).  In  some  species  this  axis  is  a 
simple  tube  (fig.  124),  sometimes  a tube 
with  a cortical  layer  of  smaller  tubes  sur- 
rounding it  (figs.  118, 119).  Some  authors 
have  divided  the  species,  on  this  and  some 
other  grounds,  into  two  genera,  Nitella 
f simple  tub(!s)  and  Chara  (corticated  tubes) ; 


but  according  to  Al.  Braun,  who  has  de- 
voted great  attention  to  this  family,  the 
characters  will  not  hold.  The  mode  of 
ramification  of  the  simple  tubes  is  seen  in 
figs.  124  & 125 ; that  of  the  compound  axes 
is  fundamentally  the  same,  but  other  cells 
arise  from  the  branch  cells  at  the  articula- 
tions, one  above  and  one  below  each  branch 
(C.  crinita).  Those  on  the  upper  side  of 
the  branches  grow  up  over  the  central  axis 
to  meet  those  descending  from  the  imder 
side  of  the  branches  of  the  whorl  next 
above,  the  ends  becoming  intercalated  about 
the  middle  of  the  intemode : in  this  course 
of  growth  cell-division  takes  place,  and  the 
primaiy  cortical  tubes  are  not  only  made  up 
of  many  lengths  in  each  intemode,  but  each 
is  pei'pendicularly  divided  into  two,  one 
large  and  one  smaller  tube  (C.  vulgariF),  or 
produces  a secondary  tube  on  each  side  {C. 
aspera)  ; the  primaiy  tubes  stand  out  as  ribs 
from  the  surface.  These  cortical  tubes  de- 
scribe a spiral  course  around  the  intemode. 
Filamentous  radical  cells  are  also  produced 
from  the  whorls.  The  cells  of  the  main 
axis  and  its  branches,  and  the  primary  cor- 
tical cells,  are  those  in  which  the  circula- 
tion of  the  contents  may  be  best  seen.  The 
cell-wall  is  lined  by  a close  layer,  like  a 
pavement,  of  chlorophyll-globules  imbedded 
in  coloiuless  protoplasm,  arranged  in  a some- 
what spiral  order ; within  them  lies  a thick 
layer  of  semi-gelatinous  consistence  (the 
circulating  protoplasm) ; and  the  centre  is 
fiUed  up  with  a watery  fluid.  The  circula- 
tion in  the  ordinary  cells  consists  in  the 
movement  of  the  gelatinous  protoplasmic 
sac,  as  one  mass,  slowly  up  one  side  of  the 
cell,  across  the  ends,  and  down  the  other 
side,— not  pei’pendiculaidy,  however,  but  in 
an  oblique  or  spiral  course,  as  indicated  in 
fig.  125.  The  fluid  in  the  centre  does  not 
circulate,  but  contains  vesicles,  granules,  or 
other  bodies  floating  in  it,  which  are  free, 
and  when  resting  upon  the  protoplasmic 
sac,  are  carried  along  by  it  and  up  the  side 
of  the  ceU,  until  they  fall  down  again  by 
graAutation.  The  young  cells  from  which 
the  fruits  are  developed  exhibit  a circula- 
tion of  green  vesicles ; the  cortical  filaments 
have  a circulating  primordial  utricle  without 
chlorophjdl-globides. 

The  circulation  is  obscured  in  many  Charcc 
by  the  existence  of  an  incrustation  of  the 
ceU-waU  by  carbonate  of  lime,  which  may 
often  be  found  in  rhomboidal  crystals.  In 
C.  {Nitella)  tra7ishicei7s,  flcxiluf  md  other 
species,  this  does  not  exist,  and  these  spe- 
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cies  without  cortical  tubes  exhibit  the 
phrenomenon  more  clearly  than  the  others. 
Those  species,  however,  which  are  subject 
to  incrustation  have  comparatively  httle 
about  the  tips  of  the  shoots ; and  if  they  are 
kept  growing  for  some  time  in  a jar  of  water 
pretty  free  from  lime,  new  shoots  may  be 
obtained  very  suitable  for  examination. 
When  we  carefidly  examine  the  conical 
teiminal  cell  of  a shoot,  we  find  the  follow- 
ing characters : — The  ceU-membrane  is  di- 
stinctly laminated,  and  thickened  at  the 
conical  apex  of  the  cell ; when  sxdphuric 
acid  and  iodine  are  applied,  the  cell-wall 
exhibits  a thick  internal  layer  of  a blue 
colom',  indicating  its  composition  of  cellu- 
lose, while  a thin  layer  extending  all  over 
the  outside  becomes  bright  yellow,  and  thus 
presents  a resemblance  to  the  cuticular 
layer  of  the  higher  plants.  The  ceU-waU 
is  lined  by  a thin  layer  of  protoplasm,  in 
which  are  imbedded  a vast  number  of  chlo- 
rophyll-globules, closely  set  and  arranged 
spirally,  as  above  stated ; a clear  line  extends 
ohliqueiv  up  in  this  layer,  bare  of  chloro- 
phj'll.  I'he  chlorophyll-globules  have  much 
the  appearance  of  vesicles  here,  and  contain 
starch-coi-puscles,  which  cause  the  whole 
la)'er  to  turn  blue  with  iodine.  (See  Chlo- 
rophyll.) Within  this  motionless  layer  is 
foimd  the  thick  rotating  laj'er  of  protoplasm, 
in  which  again  are  imbedded  numerous 
starch  and  chlorophyll-globules,  a vast  num- 
ber of  minute  gi’anules,  and  a number  of 
globular  bodies  of  larger  size,  1-1600",  ac- 
cording to  G^pert  and  Cohn  covered  with 
rigid  cilia,  mie  internal  boundary  of  this 
laj'er  is  wavy  and  irregular,  and  thus  its 
rotation  carries  along,  to  a certain  extent, 
the  watery  juice  filling  up  the  centre  of  the 
cell,  in  which  lie  numerous  transparent  pro- 
toplasm-vesicles, ciliated  bodies  and  gra- 
niuar  matters. 

The  fructification  of  Char  a is  very  curious, 
and  its  homologies  are  not  yet  satisfactorily 
made  out.  Upon  the  branches  are  found 
bodies  of  two  kinds  (either  on  the  same  or 
on  diflferent  branches,  or  on  different  plants), 
called  the  globule  and  the  nucule.  Tne  glo- 
bule (figs.  120, 121)  is  regarded  as  an  anthe- 
ridium : it  is  a spherical  body,  of  a red  or 
orange-colour  when  ripe,  presenting  a trans- 
parent thickish  outer  coat,  enclosing  an 
inner  wall  of  curious  construction.  This  is 
composed  of  eight  triangular  plates,  each 
composed  of  a number  of  long  wedge-shimed 
cells  radiating  from  a central  cell.  The 
plates  have  dentate  margins,  by  which  they 


fit  into  one  another  (^fig.  121).  The  cells  con- 
tain a red  colouring  matter.  In  the  centre  of 
each  plate,  inside,  rises  an  oblong  cell  running 
in  toward  tbe  centre  of  the  globule,  where  it 
meets  its  fellows  from  the  other  plates,  and 
they  are  united  by  a little  collection  of  sphe- 
rical cells ; a ninth  cell,  of  similar  fomi  but 


Fig.  117. 


Fig.  117-  Chara  vulgaris.  Natural  size. 

Fig.  118.  Fragment  of  stem,  magnified  15  diam.,  show- 
ing the  cortical  tubes. 

Fig.  lig.  A section  of  ditto,  magnified  30  diam. 

Fig.  120.  Branch  with  nucule  and  globule,  10  diam. 
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larger  size,  comes  to  join  these  in  the  centoe, 
it  &ing  the  pedicle  of  the  globule,  arising 
from  the  branch  upon  which  it  is  seated, 
and  entering  the  globule  between  the  lower 
four  valves.  At  the  point  where  these  nine 
cells  meet  in  the  centre,  a niunber  of  long 
septate  filaments  arise  (fig.  122).  These  are 
composed,  when  mature,  of  a large  number 
of  cmls  placed  end  to  end  (figs.  122  & 123), 


Fig.  121.  Fig.  125. 


Fig.  121.  A globule,  magnified  50  diam.,  showing  the 
triangular  valves. 

Fig.  122.  A globule  cut  in  half,  to  show  the  oblong 
cells  and  the  septate  filaments  in  the  centre,  50  diam. 

Fig.  123.  Portion  of  a septate  filament,  200  diam. ; with 
two  biciliated  spermatozoids,  400  diam. 

Fig.  124.  Chara  translucens,  showing  its  simple  tubes, 
and  nucules  grouped  in  threes  under  the  terminal  glo- 
bule. 

Fig.  125.  TMagram  representing  the  course  of  the  cir- 
culation in  the  main  tube  and  branches  of  Cham. 


each  of  which  finally  discharges  a ciliated 
spiral  filament  (spematozoid),  which  swims 
actively  in  the  water.  The  globule  bursts, 
by  the  separation  of  its  triangular  valves, 
when  mature;  and  it  is  after  this  that  the 
spermatozoids  are  emitted.  The  form  of 
these  spermatozoids  is  very  like  that  of  those 
foimd  in  the  Mosses,  and  different  from  what 
is  seen  in  the  Ferns,  Lycopodiacese,  &c. 
(PI.  32.  figs.  31-34). 

The  nucule  of  the  Charae  (figs.  120  & 124), 
which  is  regarded  by  some  authors  as  a pis- 
tiHidiiim,  is  an  oval  body  coated  by  five 
cells  wound  spirally  around  a central  tough 
sac,  the  five  cells  tenninating  above  in  five 
or  ten  smaller  cells,  which  project  like  teeth 
from  the  siunmit,  forming  a kind  of  crown. 
The  cells  of  the  crown  separate  from  each 
other  at  a paidicular  period,  leaving  a canal 
leading  down  to  the  central  cell,  which 
contains  protoplasm,  oil,  and  starch-glo- 
bules. Ultimately  the  nucule  falls  off",  ger- 
minates, and  becomes  developed  into  a new 
plant. 

The  Charee  also  multiply  by  gemmae, 
produced  at  the  articulations  of  the  stem. 

Carter  has  recently  published  some  inter- 
esting observations  on  the  development  of 
the  root-cells  of  Chara ; also  an  account  of 
the  abnormal  products  which  are  sometimes 
found  in  decaying  cells. 

Bbbl.  Corti,  Osservazioni,  ^c.  sttlla  Cir- 
culazione,  8fc.  Lucca,  1774;  Amici,  Osserva- 
zioni sulla  Circttlazione,  <^c.,  Mem.  di  Societh 
italiana,  viii.  vol.  ii.  Modena,  1818;  Ann.  des 
Sc.  Nat.  1824;  Dutrochet,  Ann.  des  Sc.  Nat. 
sdr.  2.  X.  349 ; Meyen,  I^anzen-physiologie, 
ii.  206;  Varley,  Trans.  Soc.  of  Arts,  xlix. 
1833;  Trans.  Microscop.  Soc.  ii.  93.  1849; 
Slack,  Ti-ans.  Soc.  of  Arts,  xlix. ; Thirret, 
Ann.  des  Sc.  Nat.  2 s6r.  xiv.  65 ; 3 s6r.  xvi. 
18 ; Treviranus,  Physiologic  der  Gewdehse,  i. 
1839;  Kiitzing,  Phyc.  generalis,  313;  C.MM- 
ler,  Botanische  Zeiiung,  1845,  transl.  in  Ann. 
Nat.  Hist.  xvii.  254  et  seq. ; Goppert  and 
Cohn,  Botanische  Zeit.  vii.  665  et  seq.  1849 ; 
Al.  Braun,  Bericht  Berlin.  Akad.  1852-3; 
Ann.  Nat.  Hist.  2 ser.  xii.  297;  barter,  Ann. 
Nat.  Hist.  2 ser.  xvi.  p.  1,  xix.  p.  13. 

CHARACIUM,  Al.  Braun. — A supposed 
genus  of  Unicellular  Algae,  perhaps  only 
germinating  male  spores  of  Q5dogonitjm 
and  allied  genera. 

Bibl.  Al.  Braun,  Alg.  Unicell.  Gen.  Nora, 
Leipsic,  1855. 

CHEESE-MITE.  See  Acarus  domes- 

TICUS. 

CHEESE-MOULD.  See  Aspergillus. 
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CIIEILANTHES,  Sw— A genus  ofAdi- 
an  tea3, nearly  related  to  The  mar- 

ginal indusiuin  is  very  narrow ; some  species 
iiave  the  imder  smface  of  the  leaves  mealy, 
from  the  presence  of  microscopic  hairs. 

CIIEILOSCYPHUS,  Corda.— A genus 
of  Jungennannieae  (ITepaticte),  formded 
uiron  Junyermannia polyanthus,  L.,  which  is 
not  unfrequent  in  wet  places. 

Bibl.  Hooker,  Brit.  Junyerm.  pi.  62; 
Corda,  in  Stimn,  Dtschl.  Flor.  ii.  19,  20.  p. 
35.  pi.  9. 

CHEILOSTOMATA.  — A suborder  of 
Infundibulate  (marine)  Polyzoa. 

Char.  Orifice  of  cell  filled  vdth  a thin 
membranous  or  calcareous  plate,  with  a 
cuiwed  mouth,  furnished  with  a moveable 

It  is  diHdedinto  two  sections,  containing 
numerous  families  and  genera. 

Tribe  1.  Articuiata.  Polypidom  jointed. 

Earn.  1.  Salic  OBNAHiAD.®.  Polypi- 
dom erect,  cylindrical,  dichotomously 
br.anched ; the  cells  aiTanged  on  aU 
sides. 

Earn.  2.  Celltjlahiadje.  Polypidom 
erect,  branches  flat,  linear,  with  the  cells 
in  the  same  plane. 

Tribe  2.  Inarticulata.  Polypidom  un- 
jointed. 

Earn.  3.  EucRAXiADiE  (Scrupariadie). 
Cells  in  one  row. 

Earn.  4.  Gemellabiadje.  Cells  in  pairs, 
opposite. 

Earn.  5.  Caberead.®.  Branches  narrow; 
cells  in  two  or  more  rows,  with  whips 
or  sessile  birds’  heads  at  the  back. 

Fain.  6.  BiCELLABiADiE.  As  the  last, 
but  whips  absent,  and  birds’  heads 
stalked  and  jointed. 

Fain.  7.  Flustrad.®.  Polj^idom  ex- 
panded, foliaceous,  and  flexible. 

Fain.  8.  Membraniporidae.  Ex|»anded, 
encrusting,  stony ; cells  horizontal, 
quincimcial. 

Fam.  9.  Celleporid.®.  Massive,  glo- 
bose, encrusting,  or  erect,  stony;  cells 
vertical  to  the  common  plane,  irregu- 
Larly  heayied  together. 

Fam.  10.  Esch.irid.®.  Expanded  and 
leafy,  or  branching,  stony ; cells  in  the 
same  plane,  quincimcial. 

Bibl.  Johnston,  Brit.  Zooph. ; Busk,  Cat, 
Mar.  Polyz.  {Brit,  il/as.) ; Gosse,  Marine 
Z(wl.  i. 

CIIEIROCEPHALUS.  See  Branchi- 
pus. 

CHEIROSPORA,  Fries.— A genus  of 


Melanconiei  (Coniomycetous  Fungi),  grow- 
ing upon  the  twigs  of  the  beech.  The  myce- 
lium spreads  under  the  epidermis,  and  bursts 
through  in  rounded  or  iiTcgular,  conical, 
black  pustules,  1-20"  in  diameter,  which  are 
composed  of  a large  number  of  fine  filaments, 
unequal  in  length,  and  waved,  each  termi- 
nating in  a bunch  of  spores.  The  heads  arc 
foi-med  of  chains  of  spores  like  a Penicillium, 
when  young,  but  crowded  together  more 
densely  as  they  become  more  fully  developed 
into  a globular  or  oval  head,  about  1-700"; 
the  spores  about  1-4000".  This  genus  cor- 
responds to  Stilbospora,  Montague,  Myrio- 
cephalum,  De  Notaris,  and,  apparently,  Ily- 
peromyxa,  Corda ; but  the  latter  is  said  to 
have  a mucous  vesicle  enclosing  the  head. 

C.  hotxyospora,  Fr.  On  dead  beech  twigs. 
Berk,  and  Broome,  Ann.  Nat.  Hist.  2 ser.  v. 
465.  (Fresenius  finds  a variety  on  the  horn- 
beam.) 

Bibl.  Cheirospora,  Fries,  Summa  Veget. 
508;  Stilbospora,  Fries,  Syst.  Mycolog.  iii. 
448 ; Montague,  Ami.  des  Sc.  Nat.  2 sdr.  vi. 
338.  pi.  18.  fig.  5;  Hypei'omyxa,  Corda, 
leones  Fung.  iii.  fig.  78 ; hlontagne,  Ann. 
des  Sc.  Nat.  2 sdr.  xx.  378 ; Mynocephalum, 
De  Notaris,  Mem.  Acad,  di  Torino,  ser.  2. 
vii. ; Fresenius,  Beitr.  zur  Myhologie,  p.  39. 
pi.  5.  figs.  1-9  (2tes  Heft). 

CHELIDONIUM,  L.— A genus  of  Papa- 
veraceous plants,  remarkable  for  the  yellow 
juice  contained  in  the  lacticLferous  canals. 
See  Latex. 

CHEMICAL  REACTIONS.— Intro- 
duction, p.  xxxvii. 

CHEINIISTRY.  — The  following  works 
may  be  consulted  when  a more  detailed 
accoimt  of  the  chemical  properties  of  sub- 
stances is  required  than  that  for  which  we 
have  space  in  this  work. 

General  works  : large. — Berzelius,  Lehrb. 
d.  Cheni. ; Gmelin,  Handbuch  der  Chemie 
(translated  in  part  by  the  Cavendish  So- 
ciety) ; Brande,  Manual,  ^-c. ; Graham,  3Ia- 
nucil,  i^e. ; Mitscherlich’s  Chemie. 

Small. — Gregory,  Outlines,  %c. ; Lehmann, 
Taschenbuch  d.  llieoret.  Chem. ; quite  ele- 
mentary, Stockhardt,  Experimental  Analysis 
(Bohn’s  series).  Fresenius,  Anl.  z.  Chem. 
Analys.  (translated  by  Bullock)  ; WiU,  Anl. 
z.  Ch.  An.  (toanslated  by  Hofmann) ; Rose, 
Analyt.  Chem. 

Organic  chemistry  in  general. — Midder, 
Versuch,  §-c.  (translated  by  Johnston) ; 
Lowig,  Chem.  d.  Organ.  Vei'b. ; also  the 
above  general  works. 

Animal  chemistry.  — Simon,  Anthropio- 
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chemte  (Sydenliam  Society)  ; Lehmann, 
P/iysiol.  Chem.  (Sydenham  Society) ; Robin 
and  Verdeil,  I'rcuted.  Chini.  Anal,  et  Phys. ; 
Vofi^el,  Aiilait.  s.  Gebrctuche  d.  Mtht'osh. ; 
IleTntz,  Lehrbuch  d.  Zoochornie ; Scherer, 
Chem.  und  Mikrosk.  Untersucli.  ^c. ; PIdfle, 
Chem.  utid  Afikrosk.  am  K)'a)ikenbettc’.  Go- 
rup-Besanez,  Zoochcm.  Analyse',  Schmidt, 
Entwurf  ein.  ally.  Untersuchimysmetliode, 
cfc. ; Funke,  A(k/s  d.  Phys.  Cheniie. 

Vegetable  chemistry  is  treated  in  the 
general  works. 

The  progi-ess  of  chemistry  is  reported  in 
the  Chemical  Gazette. 

CHEYLETUS,  Latr. — Agenus  of  Arach- 
nida,  of  the  order  Acarina,  doubtfully  re- 
feiTed  to  the  family  Tromhidina. 

Char.  Rostrmn  prominent,  palpi  thick, 
resembling  arms,  and  falciform  at  the  ends ; 
antennal  forceps  (mandibles?)  didactylous. 

1.  C.  cruditus.  Found  in  books  and  mu- 
I seums.  Acarus  eruditus,  Schrank,  Enum. 

I Insect.  Austria;,  no.  1058  j LatreUle,  Hist. 
j nat.  Crust,  et  Ins.  viii.  54. 

' 2.  C.  marginatus.  Koch,  Deutschl.  Crust., 

Myriap.  and  Ins.,  copied  byGudrin,  Iconogr. 
Regn.  Anim.,  Arach.  pi.  5.  f.  8. 

BrBL.  Ut  supra,  and  Cutyer,  Rcgne  Ani- 
mal, the  dateless  edition  (1853  ?)  ; Gervais, 
Walckenaer's  Apteres,  iii. 

CHICORY. — This  substance,  used  for 
mixing  with  or  adulterating  coffee,  consists 
of  the  roots  of  the  plant  of  the  same  name 
( Cichorium  Intybus),  The  structures  com- 
posing the  root  are  recognizable  after  it  has 
been  roasted  and  groimd,  consisting  of  mem- 
branous cellular  tissue,  short-jointed  reti- 
cidated  ducts  of  large  size,  and  laticiferous 
tubes.  Pure  chicory  does  not  appear  to 
contain  any  starch-gi'anules,  this  substance 
being  replaced  by  inuline  in  most  of  the 
plants  of  this  family.  The  presence  of 
starch,  therefore,  in  samples  of  chicory  de- 
notes adulteration,  which,  when  effected  by 
roasted  com  or  beans,  is  easily  detected,  and 
the  integuments  of  roasted  grain  may  often 
j be  identified.  Other  common  adulterations 
I are  roasted  can’ots,  parsnips,  or  mangel- 
( wmrzel ; the  first  of  these  is  difficult  to 
detect,  as  the  structm-e  of  the  roots  is  very 
similar,  as  is  the  case  to  some  extent  with 
the  parsnip,  in  which,  however,  traces  of 
the  starch  usually  remain;  the  parenchy- 
matous tisfuie  of  mangel-wurzel  is  formed 
of  cells  very  much  larger  than  those  of 
chicory.  In  addition  to  the  above,  certain 
substances  containing  astringent  or  colour- 
ing matters  are  occasionally  found  in  gi’ound 


chicory  and  coffee — such  as  oak-bark  and 
tan,  mahogany  and  other  kinds  of  sawdust. 
These  are  easily  detected  by  the  microscope, 
from  the  presence  of  woody  fibre  and  liber- 
cells,  the  origin  of  which  is  often  to  be  made 
out  by  careful  con^arative  examination. 

Bibl.  Ilassall,  Food  and  its  Adulterations, 
pp.  108,  199,  352. 

CmLODON,  Ehr.— A genus  of  Infu- 
soiia,  of  the  family  Trachelina. 

Char.  Body  covered  with  cilia;  mouth 
with  teeth  arranged  in  the  form  of  a tube ; 
fore  part  of  the  head  produced  into  a broad 
menihranous  or  ear-like  lip. 

The  cilia  fonn  longitudinal  rows. 

1.  C'.cMCMZWMs(P1.23.fig.27a).  Depressed, 
oblong,  colourless,  roimded  at  the  ends, 
slightly  auriculate  or  beaked  anteriorly  on 
the  right  side ; aquatic  and  marine  ; length 
1-1120  to  1-140".  (PI.  23.  fig.  27  b,  side 
view.)  Contains  a red  globule  (eye-spot  ?). 

2.  C.  uncinatus.  Depressed,  oblong,  roimded 
at  the  ends,  colourless;  narrowed  and  curved 
anteriorly  so  as  to  appear  hooked ; aquatic ; 
length  1-430". 

3.  C.  aureus,  Ovato-conical,turgid,golden- 
yeUow,  anterior  end  curved  so  as  to  form 
an  obtuse  beak,  posterior  end  narrowed; 
aquatic;  length  1-140". 

4.  C.  orncdus.  Ovato-cylindrical,  golden- 
yellow,  ends  rounded,  a violet  spot  at  the 
neck ; aquatic  and  inaiine ; length  1-174". 

Dujardin  admits  only  the  first  species; 
referring  the  others  to  the  genus  Nassula. 

Bibl.  Ehr.  Infitsionsth.  p.  336 ; Duj. 
Inf  us.  p.  490 : Stein,  Inf  us.  q-c. 

CHILOMdNAS,  Ehr.— A genus  of  Infu- 
soria, of  the  family  Monadina. 

Char.  No  tail  nor  eye-spot;  mouth  oblique 
or  lateral,  and  simnounted  by  a lip ; either 
anterior  cilia  or  one  or  two  (?)  very  delicate 
flagelliform  filaments  present. 

1.  C.  volvox.  Oval,  naiTowed  and  notched 
in  front,  colourless  and  transparent,  lip  long; 
aquatic;  length  1-1400". 

2.  C.  paramecium.  Oblong,  keeled,  trila- 
teral, colourless  and  opake,  sometimes  ag- 
gregated ; aquatic  ; length  1-1020". 

3.  C.  destruens.  Oblong,  variable  in  form 
from  its  softness,  colomless  or  yellowish; 
aquatic  and  marine : length  1-860". 

Dujardin  gives  different  characters : body 
ovoid-oblong,  obliquely  notched  in  front, 
ivith  a very  delicate  filament  aidsing  from 
the  bottom  of  the  notch.  Movement  by  the 
body  revolving  upon  its  centre  from  before 
baclrwards. 

4.  C.  granulosa  (PI.  23.  fig.  28).  Oblong, 
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broader  in  front,  colourless,  filled  •with 
granules  which  appear  to  project  on  the 
surface  ; length  1-840".  In  an  infusion  of 
mosses. 

5.  C.  ohliqua.  Ovoid  or  pyiiform,  nodular, 
colourless,  variable  in  form;  length  1-2700". 

Bibl.  Ehrenb.  Inf  us.  p.  30;  I)nj.  Inf. 
p.  295. 

CIIIODECTON,  F4e. — A genus  of  Gly- 
phidieae  (Gymnocai'pous  Lichens),  of  which 
one  species,  C.  myrticola,  has  been  found  in 
Ireland. 

Bibl.  Leighton,  3Ionogr.  Br.  Ang.  Li- 
chens, p.  24.  ]u.  8.  fig.  4,  pi.  9.  fig.  1 ; Tulasne, 
Atm.  des  Sc.  Nat.  3 sdr.  xviii.  pi.  10. 

CHIOGIIAPHA,  Leight. — A genus  of 
Graphideee  (Gynmocarpous  Lichens)  sepa- 
rated from  Opegrapha.  C.  Lyellii=  0.  Ly- 
ellii,  Sm. 

Bibl.  Leighton,  Ann.  Nat.  Hist.  2 ser. 
xiii.  388.  pi.  7.  fig.  24. 

CHIOAYPIL^  Thienem. — A genus  of 
Mucorini  (Ilyphomycetous  Fungi),  found 
gro'vsing  ^on  melting  snow. 

Bill.  Tliieneman,  Nova  Acta  A.  L.  C.  C. 
xi.  1839 ; Ann.  des  Sc.  Nat.  2 s4r.  xiv.  63. 

CHIRODOTA,  Eschsch.  — A genus  of 
Echinodeimata,  closely  allied  to  Synapta. 

C.  violacea  possesses  curious  wheel-like 
calcareous  plates  in  the  slrin. 

Not  British. 

Bibl.  V.  d.  Iloeven,  Zool.  i.  150;  Car- 
penter, On  the  Microscope,  564. 

CinTlNE  is  the  homy  substance  which 
gives  fiminess  to  the  tegimientary  system 
and  other  parts  of  the  Crustacea,  Ainchnida, 
and  Insects ; probably  also  the  carapace  of 
the  Rotatoria  consists  of  it.  It  is  left  when 
the  above  structures  are  exhausted  success- 
ively -ndth  alcohol,  aether,  water,  acetic  acid 
and  alkalies,  retaining  the  original  fonn  of 
the  textui’e.  It  is  dissolved  by  concentrated 
mineral  acids  without  the  production  of 
colour.  It  is  not  dissolved  by  solution  of 
pota.sh,  even  when  boiling.  Neither  does  it 
give  the  characteristic  reactions  with  Mil- 
Ion’s  or  Schidtze’s  tests.  It  contains  ni- 
trogen. 

Bibl.  Odier,  Mem.  d.  Mus.  (THist.  Nat. 
i.  p.  35 ; Lassaigne,  Compt.  Bend.  xid.  p. 
1087 ; Schmidt,  Zur  Vergl.  Phys.  d.  IVir- 
hellos.  Thiere  (Taylor’s  Scimt.  Mem.  v.  p.  1); 
Paven,  Compt.  Bend.  xvii.  p.  227. 

CHLAMIDOCOCCUS.  See  Pboto- 

COCCUS 

CHLAMIDODON,  Ehr.  — A genus  of 
Infusoria,  of  the  family  Enplota. 

Char.  Furni.shed  with  cilia  and  a cylinder 


of  teeth,  but  neither  styles  nor  hooks.  (Oxy- 
tricha  -with  a lorica  and  teeth.) 

C.  Mnemosyne  (PI.  23.  fig.  29).  Elliptical, 
or  the  anterior  end  broader,  hence  ovate ; 
green  or  colourless,  and  containing  rose-red 
vesicles ; lorica  projecting  beyond  the  body; 
length  1-570  to  1-240" ; marine. 

Bibl.  Ehr.  Infus.  p.  376. 

CIILAmDOMON/VS  (PI.  23.  fig.  30  a, 
h,  c,  d,  e).  See  PnoTOCOCCUs. 

CIILOR  ASTER,  Ehr. — ^A  genus  of  Infu- 
soria, of  the  family  Monadina. 

Char.  Single,  mouth  (P)  temiinal,  a single 
frontal  eye-spot,  no  tail,  middle  of  the  bodj' 
•ndth  radiate  warty  processes. 

Allied  to  the  genera  Glenomorum  and 
Phacelomonas.  Does  not  admit  coloured 
particles. 

C.  gyram.  Green,  fusifoim,  acute  at  the 
ends ; radiate  processes  in  a whorl  of  four, 
at  first  obtuse,  then  subacute ; flagelliform 
filaments  4-5 ; length. 1-1030" ; aquatic. 

It  revolves  rapidly'  upon  its  axis,  and 
undergoes  spontaneous  division. 

Bibl.  Ehr.  Ber.  d.  Bert.  Ahad.  1848,  p. 
236. 

CHLORATE  OF  Potasit.  See  Potash. 

CHLORIDES.  See  the  bases. 

CHLOROCOCCUM,  Grev.— A genus  of 
Palmellacese  (Confeiwoid  Algse). 

We  have  assigned  to  this  the  common 
gi'een  pulverulent  stratum  which  is  found 
upon  every  old  tree,  on  all  old  palings  and 
other  exposed  woodwork,  &c.  If  this  proves 
to  be  really  a distinct  plant,  and  not  an 
accumulation  of  germinating  gonidia  of 
Lichens  (Lepraria),  it  ■null  stiU  differ  from 
the  plants  we  have  assembled  under  the 
name  of  Protococcus,  in  its  general  habit, 
especially  in  the  absence  of  zoospores.  This 
point  is,  however,  still  open  to  inquiry,  since 
from  recentinvestigations  itappears  that  the 
gonidia  of  the  Lichens  do  divide  into  two, 
four  and  eight,  to  fomi  a pulveralent  sti’a- 
tum,  which  exactly  represents  CMorococcum 
and  Protococcus. 

CM.  vnlgarc,  Grev.  (PI.  3.  fig.  1).  A 
collection  of  extremely  minute  cells,  multi- 
pljdng  by  division  into  twos  and  fours,  no 
gelatinous  subsfratum,  no  zoospores.  Dia- 
meter of  single  cells  1-3000  to  1-4000" 
(Protococcus  tdridis,  1-2000  to  1-3000").  Old 
dry  palings,  bark  of  trees,  &c.,  everywhere. 
Calculating  from  the  known  size  of  the  cells 
and  the  ■wide  distribution,  this,  if  a species, 
would  appear  to  be  the  most  fecund  Alga 
in  existence.  There  are  300  millions  of  in- 
dividuals on  a square  inch,  in  a layer  1-100" 
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thick ; and  such  layers  clothe  almost  every 
piece  of  unpainted  timber  and  old  trunk  we 
meet  with  m the  country.  C.  murorum,  Gr. 
is  perhaps  a Palmoglaea,  Kiitz. 

Bibl.  Greville,  Sc.  Crypt.  FI.  pi.  262; 
Hassoll,  Br.  Fr.  AJpce,  pi.  81.  fig.  5. 

CHLOROGONIUM,  Ehr.— A genus  of 
Infusoria,  of  the  family  Astasiasa. 

Char.  A red  eye-spot,  a tail,  and  two 
anterior  filaments.  (Not  attached  by  a fixed 
pedicle.) 

C.  euchlorum  (PI.  23.  fig.  21).  Spindle- 
shaped,  acute  at  each  end,  tail  short ; length 
1-1160  to  1-280".  Found  in  enomious 
numbers  in  pools  and  puddles;  frequently 
as  many  as  10,000  in  a single  drop. 

These  organisms  do  not  admit  colouring 
matter  or  foreign  bodies ; hence  they  are 
probably  not  Infusoria,  hut  Algae.  They 
often  adhere  to  each  other  in  groups  by  the 
so-called  tails  (PI.  23.  fig.  31,  upper  figure)  ; 
sometimes  to  foreign  bodies  (PI.  23.  fig.  31, 
lower  figure,  which  exhibits  them  adhering 
to  a dead  Vorticella). 

They  undergo  oblique  spontaneous  divi- 
sion (PI.  41.  fig.  1)  ; this  commences  in  the 
internal  substance,  which  is  constricted 
before  the  outer  portion. 

They  also  propagate  by  a process  of 
swanning,  which  takes  place  thus : the 
internal  substance  first  separates  somewhat 
fi’om  the  transparent  wall,  subsequently 
becoming  iiTegulai-ly  constricted  at  various 
parts.  The  constrictions  deepening,  the  con- 
stricted portions  sepai-ate  from  each  other  as 
independent  vesicles  (?),  and  the  internal 
substance  acquires  the  appearance  of  a black- 
beriT  or  bunch  of  grapes,  consisting  of  a 
fusiform  aggregation  of unifoim  longish  oval 
granules.  Up  to  this  period,  the  parent 
organism  continues  its  movements ; subse- 
quently these  cease.  The  granules  have  now 
acquired  independent  vitality,  and  their  fila- 
ments become  developed.  The  envelope 
then  breaks  near  its  middle,  and  the  swairn 
of  young  ones  escapes.  In  their  somewhat 
more  developed  st^e  they  fonn  Glenomo- 
rum  tingens,  Ehr.  See  Photococcus. 

Bibl.  Ehr.  Infus.  p.  113;  Weise,  W’ieg- 
mann’s  Archie  f.  Naturgescli.  1848.  i.  p.  66 ; 
Stein,  Die  Infus.  p.  188  et  seq. 

CHLOROPHYLL  (leaf-green).  — The 
name  applied  to  the  green  colouring  matter 
of  plants.  The  nature  of  the  substances  which 
are  miderstood  under  this  temi  is  still  some- 
what questionable.  It  is  ordinarily  stated 
that  chlorophyll  exists  commonly  under  the 
fonn  of  gloDiues  or  granules,  and  occasion- 
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ally  as  an  amorphous  granular  substance, 
in  either  case  more  or  less  adherent  to,  or 
imbedded  in  the  primordial  utricle  of  the 
cell.  It  is,  however,  a contested  point 
whether  the  chlorophyll-corpuscles  are  se- 
misolid homogeneous  globules,  or  vesicles 
composed  of  a delicate  membrane  enclosing 
a green  liquid.  Chlorophyll  presents  itself 
in  the  form  of  distinct  corpuscles  (aranules 
of  authors),  in  the  cells  of  the  flowering 
plants  generally,  particularly  the  _ paren- 
chyma of  leaves  and  the  subepidermal 
parenchyma  of  green  stems  and  shoots.  The 
granules  are  especially  large  and  distinct  in 
certain  water-^ants,  and  may  be  well  seen 
lying  scattered,  singly,  imbedded  in  the  cir- 
culating protoplasm  of  the  cells  of  the  leaves 
of  Vallisno'ia  and  other  water-plants.  The 
corpuscles  are  very  clear  in  the  cells  of  the 
prothaUia  of  Ferns,  in  the  leaves  of  Selagi- 
nella,  of  Mosses  and  Livei'worts;  also  in 
Chara,  where  they  are  very  abundant,  and 
form  a continuous  layer,  or  else  numerous 
rows,  imbedded  in  a gelatinous  stratum, 
between  the  cell-wall  and  the  circulating 
mass  of  protoplasm.  In  the  Confeiwoids 
the  chlorophyll  often  appears  both  formless 
and  coipusciuar  in  one  and  the  same  cell, 
but  usually  more  or  less  foimless  in  young 
cells,  and  more  completely  converted  into 
granules  in  the  full-grown,  as  in  Vaucheria. 
In  the  Confervaceae,  such  as  Cladophora,  and 
in  CEdogonium,  it  presents  itself  in  a granulai' 
steatum  with  numerous  larger  bright  cor- 
puscles; and  in  Spirogyra,  Zygnema,  &c., 
the  chlorophyll  takes  the  form  of  the  spiral 
or  annular  band,  to  Mkich  it  is  adherent, 
without  large  gi-anulations  in  the  general 
mass,  but  with  a number  of  distinct,  large, 
bright-looking  corpuscles  at  intervals  (PI.  6. 
fig.  18).  In  Frotococcus,  in  zoospores,  and 
in  the  individual  ciliated  bodies  of  the  Volvo- 
cineae,  the  chlorophyll  appears  to  tinge  the 
general  mass  of  granular  protoplasm,  leaving 
the  conical  apex  (beak)  uncoloured  (Plates 
3 & 6),  while  more  or  less  distinct  corpuscles 
or  granules  are  scattered  through  the  mass, 
varying  in  number  and  size  at  difiFerent 
periods.  When  any  of  these  forms  of  chloro- 
phyll are  treated  with  aether  or  alcohol,  the 
colour  is  abstracted,  while  the  organized 
forms,  the  corpuscles,  &c.,  remain,  so  that 
the  true  chlorophyll  is  really  only  a soluble 
substance,  dyeing  the  bodies  called  chloro- 
phyll-granules, &c.  It  becomes  a question 
then  whether  these  are  homogeneous  semi- 
solid  coi-pu-scles,  or  vesicles  containing  the 
colouring  matter  in  sacs,  from  whicli  it  is 
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extracted  by  tlie  ootlier,  &c.  Niigeli  and 
others  assert  the  vesicidar  character  of  the 
chlorophyll-coi-puscles,  and  the  appearances 
are  sometimes  much  in  favour  of  this  view ; 
but  in  the  many  cases  in  which  wo  have 
obtained  the  appearance  of  a double  line 
aroimd  them,  under  hiffh  magnifying  powers, 
we  have  never  been  able  to  divest  ourselves 
of  the  impression  that  this  was  an  optical 
deception.  N ageli  asserts  that  the  coi’puscles 
multiply  by  division,  which  is  probable,  but 
does  not  prove  that  they  are  vesicular  stmc- 
tiu’es.  The  observation,  of  Goppert  and 
Cohn,  of  a chlorophyll-corpuscle  swelling 
up  and  bm’sting  through  endosmose,  may 
be  explained  without  supposing  a regularly 
organized  coat.  We  are  inclined  to  believe 
that  the  bodies  bearing  the  green  coloming 
matter  are  structm’es  belongmg  to  the  pro- 
toplasm, the  green  colour  being  only  an 
additional  character,  produced  by  the  action 
of  light,  superadded  to  the  ordinary  cha- 
racter of  the  granular  structures  occurring  in 
the  protoplasm  or  niti-ogenous  cell-contents. 
See  Pbotoplasm. 

A very  important  point  connected  with 
chlorophyll  is  its  relation  to  stai’ch.  The 
bodies  called  starch-granules  occur  very 
commonly  with  chlorophyll-corpuscles  in 
the  cells  of  the  green  parts  of  plants,  and  they 
become  substituted  for  each  other  under 
v.arying  cu’cumstances.  Some  authors  have 
imagined  that  chlorophyll  is  produced  by  a 
chemical  decomposition  of  staa’ch,  while 
others  tliinlr  that  starch  is  developed  from 
chlorophyll.  The  chief  gi-ound  for  the  latter 
view  is  the  fact  that  starch-gramdes  (one, 
or  a group  of  many)  are  often  foimd  in 
the  centre  of  chlo^^nyll-coi’puscles,  like  a 
kind  of  nucleus.  We  have  ti’aced,  in  He- 
paticse,  the  gradual  formation  of  a group  of 
starch-gi’amdes  in  the  interior  of  a chloro- 
phyll-corouscle  (where  they  are  readily 
detected  by  the  application  of  iodine)  ; and 
this  goes  on  in  certain  cases  rmtil  almost 
all  the  green  colour  is  lost.  Starch  occiu’s 
universally  at  a certain  period  in  the  bright 
distinct  chlorophyU-coi-puscles  of  Chara  and 
of  the  Confeiwacese,  Spirogyra,  &c.,  so  that 
these  are  coloured  blue  by  iodine,  although 
gi'een  before  its  application.  But  this  starch 
may  disappear  again  in  the  course  of  natme, 
for  it  always  vanishes  from  these  coi’puscles 
when  they  are  about  to  become  organized 
into  zoospores.  In  fact  the  g^’een  chlorophyll 
is  predominant  during  active  vegetation, 
and  starch  in  periods  of  rest  or  in  full-grown 
stnictiues.  Moreover,  while  chlorophyll 


may  appear  independently  in  young  cells, 
without  being  preceded  by  starch,  in  green 
tissues : starch  malies  its  appearance  without 
previous  existence  of  chlorophyll-corpuscles 
m subterraneous  structiues,  as  for  example 
in  the  potato  and  other  tuhers.  The  ti-utli 
of  the  matter  therefore  appears  to  be,  that 
the  chlorophyll  structures,  as  above  stated, 
are  gi’anular  structimes  belonging  to  the 
general  protoplasm  or  nitrogenous  cell-con- 
tents ; that  they  become  coloured  green  in 
the  light  by  a chemical  change  connected 
with  the  vital  processes ; that  in  undergoing 
this  change  they  do  not  lose  the  power, 
which  the  ordinary  protoplasm  possesses,  of 
secreting  starch,  and  decomposing  it  again 
when  required  for  the  nutrition  of  the  plant. 
Starch-gramdes,  when  free  and  uncolom’ed, 
appear  to  be  produced  originally  fr’om  gi’a- 
nular or  vesicular  protoplasmic  sti’ucxm’es, 
only  differing  by  absence  of  colour  from 
chlorophyll  stmctures.  For  example,  the 
gi’anular  protoplasm  aromid  the  cell-nucleus 
in  the  cells  of  herbaceous  Monocotyledons 
(such  as  the  Lily,  Trade-fcantia,  Sic.)  will 
sometimes  become  converted  into  chloro- 
phyll-gi’amdes  (in  supei’ficial  cells),  inside 
which  starch  may  be  subsequently  deve- 
loped; but  (in  deeper-seated  cells)  the 
granular  protoplasm  may  give  rise  at  once 
to  starch-gi’anules  (PI.  36.  fig.  28  a)  with- 
out the  previous  existence  of  the  green 
modification  of  the  protoplasm,  i.  e.  cldoro- 
phyU. 

The  views  of  the  natiu’e  of  chlorophyll 
above  expressed  (in  the  first  edition  of  this 
work)  have  been  recently  confirmed  by  the 
observations  of  v.  Mohl  and  Gris ; and  re- 
peated observations  have  furnished  us  with 
similar  residts.  In  Caspary’s  observations 
on  Hydrilleae  also,  •will  be  found  confirma- 
tion of  the  statement  that  the  supposed 
vesicidar  structure  is  an  illusion. 

Chlorophyll-corpuscles  set  free  in  water 
expand  by  Imbibing  water,  sometimes  be- 
coming vacuolated  and  bursting.  Alcohol 
and  most  acids  coagulate  them,  while  acetic 
acid  ■\\dll  often  blend  the  coipuscles  into  an 
iiTegidai’  mass. 

Chlorophyll  is  turned  yellow-bro'wn  by 
tincture  of  iodine ; sulphuric  acid  gives  it  a 
more  or  less  deep  blue  colom;  aether  and 
alcohol  discharge  the  green  tint.  Prepara- 
tions put  up  in  chloride  of  calciiun  or  gly- 
cerine lose  their  green  colour ; those  pre- 
served in  water  will  sometimes  preserve  it  a 
long  time.  The  green  colouring  matter  ex- 
tracted by  alcohol  is  a complex  substance. 
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containing  a kind  of  wax  and  ii  matter  allied 

to  indigo.  ^ ^ 

Blbl.  Von  Molil,  Vexietuhle  Cell  (^London 
Trand.  1852),  p.  41 ; Vermischte  Schriftc-n, 
p.  349 ; Botanisch.  Zeit.  1865  (transl.  in  Ann. 
Nat.  Hist.  2nd  ser.  xv.  p.  821)  ; Nageli,  Zeit- 
sclivift  fit)'  IViss.  Hot.  lii.  110;  Bai/  Soc.  Vol. 

\Md.-^.l7G]UiMQ\-,Physiologicaiaie7nistry, 
Edinh.  Transl.  p.  260 ; Goppert  and  Cohn, 
liot.  Zeitunff,  vii.  665  (1849) ; Sclileideu, 
Gninziige  der  Jf'iss.  Eot.  3rd  ed.  196 ; Al. 
Braun,  Verjmigimg  {Bag  Soc.  Vul.  1863. 
p.  195) ; Morot,  Becli.  sur  la  coloration  des 
Vegdaux,  Ami.  des  Sc.  Nat.  3 st5r.  xiii.  100 ; 
Guillemin,  Ann.  des  Sc.  Nat.  4sdr.  vii.  p.  165; 
Gris,  ibid.  p.  179 ; Caspary,  Hie  Ilydrillem, 
Prim/sheini’s  Jahrb.  der  Wiss.  Potanik,  i. 
p.  399. 

CHLOROSPH^RA,  Henfrey. — Agenus 
I of  Unicellidar  Algre,  probably  related  to 
! CEdogoniese,  of  which  one  species,  C.  Oliveri, 

I is  known,  consisting  of  a single  globidar  cell, 

1 about  1-200"  in  diameter,  densely  tilled  with 
gp’een  contents,  sometimes  exhibiting  a 
t radiated  appearance.  The  cell  is  multiplied 
1 bv  dividing  into  two  parts  by  a septiuu,  and 
1 forming  a new  perfect  cell  on  each  half,  the 
j two  new  cells  escaping  through  slits  in  the 
I parent-cell  membrane,  with  elasticity,  when 
j matui-e.  Resting-spores,  formed  in  fom-s 
I on  a parent-cell  and  of  a brown  coloiu’,  have 
i been  observed,  but  not  their  germination 
j nor  any  formation  of  zoospores.  The  C. 

; Oliveri  was  found  in  a boggy  ditch,  at 
Prestwich  Car,  Northumberland.  A similar 
: plant  has  been  found  by  Ilofmeister  near 
Leipsic. 

Bebl.  Henfrey,  Trans.  Mic.  Soc.  new  ser. 
vol.  vii. 

CHOCOLATE.  See  Cocoa. 

CHOLERA. — The  attempt  has  often  been 
made  to  discover  some  animalcule  or  minute 
vegetable  organism  in  the  air,  water,  and  the 
intestinal  and  other  animal  liquids,  dining 
theexistence  of  cholera,  which  mightexplaiu 
the  origin  of  this  fearful  disease ; and  state- 
ments have  been  published  announcing 
success.  None  of  these  have,  however,  stood 
the  test  of  rigid  investigation.  When  the 
cholera  prevailed  at  Berlin  in  1832,  the 
renownea  Professor  Ehrenberg,  who  had 
then  been  engaged  in  the  study  of  microsco- 
pic organisms  for  many  years,  declared,  after 
special  and  careful  examination,  that  neither 
the  air  nor  the  water  from  various  localities, 
contained  anything  unusual.  Repeated 
examinations  of  the  air  and  water  of  in- 
fected localities,  made  in  1849,  and  dining 
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the  more  recent  accessions  of  the  cholera, 
have  afforded  also  conclusive  negative 
evidence. 

The  view  is  no  less  unsupported  by  rea- 
soning than  by  fact.  Great  reproductive 
power  is  a general  character  of  the  more 
minute  organisms;  hence  w'henever  thev 
are  present,  they  are  easily  recognized.  It 
we  examine  a silk-worm  affected  with  mus- 
cardine,  a ffy  with  what  may  be  termed 
the  muscardine  of  the  ffy.  (Musca),  a por- 
tion of  the  crust  of  Favus,  or  a Iragment  of 
an  aphthous  patch,  the  parts  of  the  Fungi 
are  present  in  thousands ; there  is  no  need 
to  look  for  them  twice.  If  they,  or  their 
analogues,  were  present  in  cholera,  the  same 
would  surely  be  the  case.  There  is,  further, 
no  reason  to  believe  that  Fungi,  when 
growing  in  animal  bodies,  ever  produce 
anything  more  than  a mechanical  effect, 
resulting  from  them  large  numbers.  Tlie 
methods  of  examining  the  air  in  regard 
to  this  point,  are  described  under  Am ; 
and  they  are  far  superior  to  that  of  simply 
exposing  slides  to  the  atmosphere.  The 
use  of  glycerine  in  these  experunents  must 
be  carefully  avoided,  on  account  of  its 
rendering  minute  and  delicate  objects  so 
ti’ansparent. 

Bebl.  Balyand  Gull,  Rep.  of  Cholera  Sub- 
committee, i^'C.  ofRog.  Coll.  of  Phgs.,  London, 
1849;  Robin,  Vegetaux  Parasites,  <^c.,  2nd  ed. 
1853.  Appendice,  p,  676. 

CHOLERA-FLY.  See  Musca.  _ 

Bebl.  Knox,  Lancet,  1853,  ii.  p.  479. 

CHOLESTERINE,  sometimes,  but  im- 
properly, termed  Cholestearine. 

This  substance  exists  naturally  in  most 
animal  liquids  in  a state  of  solution,  also  in 
many  animal  solids — as  in  the  blood,  the 
bile,  the  meconium,  the  brain  and  spinal 
cord.  As  an  abnomial  product,  it  occurs 
in  the  crystalline  form  in  the  bile,  biliary 
calculi,  various  dropsical  effusions,  the  con- 
tents of  cysts,  pus,  old  tubercles,  malignant 
tmnours,  the  excrements,  expectoration  of 
phthisis,  &c.  It  does  not  occur  in  the 
vegetable  kingdom. 

The  crystals  form  thin  pearly  rhombic 
plates  (PI.  9.  fig.  21).  The  acute  angles  are 
=79°  30',  the  obtuse = 100°  30'.  Sometimes 
the  angles  are  ti-nncated. 

Cholesterine  is  insoluble  in  water  and 
solution  of  potash,  even  when  boiling ; but 
soluble  in  a3ther  and  boiling  alcohol,  ciystal- 
lizing  on  cooling. 

It  is  most  easily  procured  from  a gallstone 
by  boiling  in  alcohol;  it  hills  on  cooling. 
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The  cr  ystals  thus  obtained  are  usually  thicker 
than  the  natural  plates. 

Bibl.  See  Chemistry,  Animal. 

CHONDEACANTHUS.  — A genus  of 
Crustacea,  of  the  order  Siphonostonia,  and 
family  Lemseopoda. 

C.  Zei.  Found  upon  the  gUls  of  Zeus 
(the  common  Dory).  The  body  is  covered 
with  short  reflexed  spines.  Length  4-5". 

Bibl.  Baird,  3nt.  Ento7nostr.  p.  327. 

CHONDEIA,  Ag.  See  Laurencia. 

CHONDEINE. — The  gelatinous  matter 
of  the  permanent  true  cartilages. 

Its  solution  differs  from  that  of  the  gelatine 
of  bones,  &c.,  in  being  precipitated  by  acetic 
acid,  acetate  of  lead,  and  alum.  The  acetic 
precipitate  is  insoluble  in  excess. 

It  IS  coloui’ed  red  by  Millon’s  test ; but  is 
imaflected  by  that  of  Pettenkofer. 

Bibl.  See  Chemistry,  Animal. 

CHONDEUS,  L. — A genus  of  Cryptoue- 
niiacese  (Florideous  Algae),  composed  of 
cartilaginous  sea-weeds  with  flat  dichoto- 
mously-divided  fronds,  the  cellular  structure 
of  which  exhibit  three  layers — a central  of 
longitudinal  filaments,  an  intermediate  of 
small  roundish  cells,  and  an  outer  of  ver- 
tical coloured  and  beaded  rows  of  cells, 
the  whole  imbedded  in  a tough  “ inter- 
cellular” matrix.  See  Intercellular 
substance. 

Fructification : spores  contained  in  favel- 
lidia  immersed  in  the  frond ; tetraspores 
collected  in  imbedded  sort,  and  "neina- 
thecia,”  tnbercles  composed  of  radiating 
filaments  (antheridia  P).  C.  a-ispus  becomes 
homy  when  dry,  and  is  the  Irish  moss  or 
Carrigeen  of  the  shops. 

Bibl.  Haiwey,  Br.  Mar.  Alg.  pi.  17  D ; 
Phyc.  Brit.  pi.  63  & 187;  GreviUe,  Afy.  Brit. 
pi. ‘15. 

CHOEDA,  Stackh. — A genus  of  Lami- 
nariacese  (Fucoid  Algae),  with  fronds  of 
a peculiar,  simple,  cylindrical  form;  two 
species,  C.Jihim  and  C.  lomentaria,  are  found 
between  tide-marks  on  British  coasts ; the 
former  ^ows  from  1 to  20  or  even  40  feet 
long,  with  a greatest  diameter  at  half  its 
length,  of  1-4  to  1-2".  The  cord-like  frnnd 
is  tubular,  but  has  at  intervals  thin  dia- 
phragms, fonned  by  inteiwoven  ti’ansparent 
filaments.  The  wall  of  the  tube  is  com- 
posed of  a nimiber  of  layers  of  very  regulai’ 
six-sided  cells,  upon  which  are  implanted 
little  erect  clavate  cells  which  coat  the 
entire  surface  of  the  fr-ond.  These  present 
two  forms,  appai-ently  constituting  oospo- 
rauges  {spores,  Harvey,  Ag.) 


Fig. 


126. 
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and  trichosporanges  {antheridia,  Harvey, 
spores,  Ag.).  'fhe  first  are  single  sacs  pro- 
ducing a number  of  zoospores ; the  second 
are  filaments  composed  of  about  five  joints, 
each  of  which  gives  birth  to  a zoospore. 

Bibl.  Harvey,  B>\  Mar.  Alg.  31.  pi.  3 B ; 
Phyc.  Brit.  p.  107,  &c. ; Thuret,  Ann.  des 
Sc.  Nat.  3 s^r.  xiv.  p.  210.  pi.  29.  figs.  5-10; 
Derbes  and  Sober,  Ann.  des  Sc.  Nat.  3 s6r. 
xiv.  268.  pi.  33.  figs.  7-10 ; Kiitzing,  Phyc. 
generalis,  pis.  28  & 29. 

CHOEDA  DOESALIS. — ^The  embryonic 
representative  of  the  spinal  column  of  the 
Vertebrata;  the  pennanent  spinal  column 
of  the  Cartilaginous  Fishes.  It  sometimes 
forms  a spindle-shaped,  transparent,  gelati- 
nous-looking cord,  with  the  broadest  part 
near  the  tail ; at  others  it  is  cylindriem  or 
conical,  rounded  anteriorly  and  tapering 
posteriorly. 

It  usually  consists  of 
an  outer  comparatively 
thick  and  firm  structure- 
less membrane,  foi-ming 
a sheath,  and  of  pale  nu- 
cleated cells,  which  fill 
the  sheath  (fig.  126).  In 
some  instances,  however, 
its  structure  is  fibrous, 
and  that  of  the  sheath 
fibro-membranoiis.  The 
cells  are  mostly  angular 
or  polyhedral,  and  closely 
crowded.  Their  size  va- 
ries : in  the  embryo  of  a 
sheep  rather  more  than 
1-2"  in  length,  they 
measured  about  1-1800".  

The  walls  of  the  cells  dorsalis  of  the  embryo 
readily  dissolve  in  solu- 
tion  Ot  potash  ; but  they  sheath  b,  eeUs. 
yield  neither  gelatine  nor 
chondrine  on  boiling.  The  liquid  within 
the  cells  is  not  coagulated  by  boiling,  but 
the  chorda  itself  becomes  cloudy  and  gi’a- 
nular. 

In  its  earliest  stage  of  development,  the 
chorda  consists  simply  of  a longitudinal 
band  of  ordinary  fomiative  or  embryonic 
cells ; the  sheath  is  subsequently  fonned. 
It  appears  that  the  spinal  column  is  not 
developed  fr'om  the  chorda  itself,  but  fr-oiii 
a blastema  secreted  by  its  component  cells 
and  effused  around  them. 

The  chorda  is  most  readily  examined  in 
the  larvae  of  frogs  (tadpoles),  of  Tritons,  or  of 
Fishes ; and  may  oe  separated  by  macerating 
the  dead  animals  for  twentj-four  hours  in 
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water.  On  cutting  oil'  the  tail,  it  may  then 
be  pressed  out  by  gently  scraping  along  its 
course  from  the  end  of  the  tail,  or  from  the 
head  towards  the  wound.  It  is  a beauti- 
fully delicate  structure,  and  closely  resembles 
in  appeai’auce  a piece  of  yegetaole  cellular 
tissue. 

Bibl.  Kdlliker,  Mikrosk.  Anat.  ii.  p.  346 ; 
Schwann,  XJeher  die  Einstini.,  i^*c.  (Si/denh. 
Soc.)  ; Stannius,  Vergl.  Anat. 

CHOEDARIA,  Ag.— A genus  of  Chor- 
dariaceae  (Fucoid  Algte),  remarkable  for  the 
solidity  of  the  cellidar  texture  of  their  fili- 
form fronds.  The  axis  and  branches  are 
composed  of  a central  mass  of  lon^tudinal 
cells,  upon  which  stand  horizontal  clavate 
filaments,  formed  of  a row  of  beaded  cells, 
constituting  a distinct  peripheral  layer, 
which  gives  a velvety  textui-e  and  slimy 
character  to  the  surface.  The  so-caUed 
spores  attached  to  the  horizontal  filaments 
are  oosporanges,  and  discharge  zoospores 
when  mature ; trichosporanges  have  not  yet 
been  observed.  C.  Jlagelliforniis,  Midi.,  is 
common  on  rocks  and  stones  between  tide- 
marks. 

Bibl.  Haiwey,  Br.  Mar.  Alg.  pi.  10  A ; 
Bhyc.  Brit.  pi.  Ill ; Thiuet,  Ann.  des  Sc. 

; Nat.  3 s4r.  xiv.  237. 

CHORDARIACE^.— A family  of  Fu- 
Goid  Algse.  Olive-coloured  sea-weeds  with 
a gelatinous  or  cartilaginous,  branching 
frond,  composed  of  vertical  and  horizontm 
filaments  interlaced  together;  the  oospo- 
ranges and  trichosporanges  attached  to  the 
filaments  forming  thesuperficial  layers  of  the 
frond.  British  genera : 

1.  Chordaria.  Axis  cartilaginous,  dense ; 
filaments  of  the  circumference  unbranched. 

2.  Mesogloia.  Axis  gelatinous,  loose; 
filaments  of  the  circumference  branching. 

Bibl.  Haiwey,  Br.  Marine  Algm ; Thuret, 
Ann.  des  Sc.  Nat.  3 ser.  xvi.  p.  6,  &c.  See 
I also  the  genera. 

CHOROID  MEMBRANE.  See  Ete. 
CHROMATE  OF  LEAD  (neutral)  is 
one  of  the  best  materials  for  colouring  size 
in  injections.  See  Injection. 

CHROj\HC  acid  may  be  prepared  by 
adding  gradually  from  120  to  160  parts,  by 
volume,  of  piue  concentrated  sulphuric  acid 
to  100  parts  of  a cold  saturated  solution  of 
bichromate  of  potash.  The  crystals  of  the 
acid  separate  as  the  solution  cools.  The 
mother-liquor  should  be  poured  off,  and  the 
crystals  dried  upon  a tile;  they  may  be 
purified  by  re-ciy'stallization  from  solution 
m water.  Or  by  adding  two  parts  of  con- 


centrated sulphuric  acid  to  about  one  of  dry 
chromate  of  lead,  and  setting  aside  the  thin 
paste  for  twelve  hours.  On  the  addition  of 
water,  the  insoluble  sulphate  of  lead  subsides. 
The  supernatant  liquid  is  poured  off  and 
boiled  down  in  a retort  until  the  acid  sepa- 
rates on  cooling.  The  crystals  should  be 
dried  on  a tile  and  fiu'ther  pmified  as  above. 

Chi-omic  acid  is  readily  decomposed  by 
organic  matter,  as  dust,  &c.,  and  should 
therefore  be  preserved  in  a weU-stoppered 
bottle.  Its  aqueous  solution,  which  should 
be  of  a pale  yellow  coloui’,  is  used  for 
hardening  and  preserving  nervous  and  mus- 
cular tissues,  &c.  It  should  be  prepared 
when  required. 

CHROOCOCCUS,  Nag.  See  Pboto- 

COCCES. 

CHROOLEPUS,  Ag. — A generic  name 
applied  to  certain  byssoid  structures  found 
on  rocks,  bark  of  trees,  &c.  C.  aureus  is 
composed  of  ri^d  opake,  ultimately  brittle 
filaments,  foimmg  soft  cushions  of  a yel- 
lowish colour ; C.  lolithus,  odoratm,  and  li- 
chenicola  are  of  orange  or  fulvous  colom’. 
Another  series  of  species,  C.  ebenea,  &c.,  are 
black.  These  plants  have  been  regarded 
sometimes  as  Fungi  and  sometimes  as  Algae. 
Recent  observations  of  Caspary  tend  to  show 
that  C.  aureus  is  an  Alga,  as  it  is  repro- 
duced by  zoospores. 

Bibl.  Hooker,  Brit.  Flora,  v.  pt.  1.  p.  384; 
Engl.  Bot.  pi.  702  & 1639 ; Kiitzing,  Spec. 
Alq.  p.  425 ; Caspary,  Flora,  1858,  p.  661. 

CHRYSALIDINA,  D’Orb.— A genus  of 
fossil  Foraminifera,  of  the  order  Helico- 
stegia,  and  family  Turbinoidae. 

Distinguished  by  the  shell  being  inequi- 
lateral, the  spire  oblique,  the  form  the  same 
at  all  ages,  and  the  orifices  numerous  and 
scattered  over  the  upper  pails  of  the  three 
last  chambers. 

No  British  species. 

Bibl.  D’Orbigny,  For.  Foss,  de  Vienne, 
194. 

CHRYSIMENIA,  J.  Ag.— A genus  of 
Lam’enciaceae  (Florideous  Algae). 

C.  clavellosa  is  a rare  sea-weed  3 to  12" 
high,  forming  a feathery  frond  composed  of 
a branched,  tubular,  long,  not  constricted  or 
chambered,  cellular  structure,  filled  with  a 
watery  juice.  The  spores  are  angular,  and 
ai'e  contained  in  dense  tufts  in  ceramidia 
borne  on  the  sides  of  the  branchlets.  The 
teti’aspores  are  3-partite  and  immersed  in 
the  branchlets. 

Bibl.  Harvev,  Br.  Mar.  Alq.  pi.  13  A ; 
Bhyc.  Brit.  pi.  l'l4. 
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CIITHONOBLASTUS,  Kiitz.  Soe  Mi- 
cnocoLEtrs. 

CHYDORUS,  Leacli  (Lyncms,  MiiU.,  in 
part). — A genus  of  Entoniosti-aca,  of  the 
order  Cladocera,  and  family  Lynceidaj. 

Char.  Nearly  spherical;  beak  very  long 
and  sharp,  curved  dovrawards  and  forwards  ; 
inferior  antennse  very  short. 

1.  C7.  ^/i£ertc?/s(P1.15.fig.7).  Shellsmooth; 
olive-gi’een.  Foimd  in  ponds  and  ditches. 

2.  C.  glohosus.  Shell  more  rounded  than  in 
the  last,  and  nearly  six  times  larger ; ante- 
riorly reddish,  with  circular  stiise  and  nu- 
merous black  spots ; aquatic ; less  common 
than  the  fonner. 

Bibl.  Baird,  Brit.  JEhitom.  p.  125. 

CHYLAQUEOUS  or  chylo-aqueous  li- 
quid and  system. 

In  the  Invertehrata,  two  distinct  kinds  of 
nutrient  liquids  exist.  In  some  classes  of 
this  subkingdom,  these  two  liquids  coexist 
in  the  same  organism,  though  contained  in 
distinct  systems  of  conduits,  while  in  others 
they  become  united  into  one.  Dr.  T.  Wil- 
liams distinguishes  these  two  kinds  of  liquid 
as  the  hhod  proper  or  true  blood,  and  the 
chylaqueous  liquid.  The  former  is  always 
contained  in  definitely  organized  (walled) 
blood-vessels,  and  has  a determinate  circu- 
latory movement ; the  latter,  with  equal 
constancy,  in  chanrhers,  irregular  cavities, 
and  cells  communicating  invariably  with  the 
peritoneal  cavity ; not  having  a determinate 
circidation,  but  a to-and-fro  movement, 
maintained  by  muscirlar  and  ciliary  agency. 
The  trare-blood  system  does  not  exist  rmder 
any  form,  even  the  most  rardimentary,  be- 
low the  Echinodermata ; in  other  words, 
the  true-hlood  system  begins  at  the  Echi- 
irodermata.  Below  the  Echinodermata,  viz. 
in  the  Polypi  and  Acalephae,  the  digestive 
and  circrdatory  systems  are  identified,  con- 
sequently the  exteriral  medium  is  admitted 
directly  into  the  nutrient  vessels.  This 
circumstance  constitutes  a fundamental  di- 
stinctiorr  between  the  chylaqueous  system 
and  that  of  the  true  blood,  into  which, 
under  no  conditions,  is  the  exteraral  inor- 
ganic element  directly  introduced. 

In  every  class  in  which  the  chylaqireorrs 
liquid  exists,  it  is  charged  more  or  less  abun- 
dantly with  organized  cor'puscles.  These 
corqnrscles  are  marked  by  mstinctive  cha- 
racters, not  in  difierent  classes  and  genera 
only,  but  in  different  species,  entitling  these 
bodies  to  great  corrsideration  in  the  esta- 
blishment of  species.  Iir  those  classes,  as 
in  the  Echinodermata,  the  Errtozoa  and 


Anrrelida,  in  which,  in  the  adidt  animal, 
these  two  orders  of  liquids  coexist,  though 
distinct,  in  the  same  individual,  an  inverse 
proportion  prevails  between  them,  as  re- 
s|)ects  their  magnitude  or  development. 
The  system  of  the  chylaqueous  liqurd  docs 
not  exist  in  the  adirlt,  but  orrly  in  the  lan'al 
state  of  the  higher  members  of  the  articu- 
lated series,  as  the  Mju'iapoda,  lusecta,  and 
the  Crirstacea. 

Bibl.  AVilliams,  Trans,  and  Proceed,  of 
Royal  Society,  1852  (the  former  contains 
figm’es  of  the  cor’puscles);  id.  Ann.  Nat. 
Hist.,  passim  after  1852 ; Agassiz,  Sieh.  and 
Kdlliker's  Zcitsehr.  1856.  vii.  176. 

CHYLE. — The  chyle  consists  of  a liquid 
which  coagidates  wheir  removed  from  the 
vessels,  coirtaining  in  suspension  molecides, 
nuclei,  coloru’less  corpuscles,  and  coloured 
blood-corpuscles. 

The  molecules  (PI.  41.  fig.  2 a)  are  very 
numerous,  and  probably  consist  of  fatty 
matter  surrormded  by  a coat  of  a proteine- 
compound ; to  them  rs  owing  the  milkj’  ap- 
pearance which  the  chyle  possesses  during 
active  digestion.  They  form  the  molecular 
base  of  Gidliver.  The  free  nuclei  (PL  41. 
fig.  2 6)  have  a somewhat  homogeneous 
aspect ; they  are  not  numerous,  about 
1-11,000  to  1-5600"  iir  diameter,  frequently 
appearing  cell-like  and  granrdar  after  the 
addition  of  water.  They  are  only  met  with 
at  the  or’igins  of  the  lacteals,  in  the  mesen- 
tery, and  in  the  vasa  efferentia  of  the  me- 
senteric glands,  but  never  in  the  thoracic 
duct.  The  chxyle-corpuscles  (PI.  41.  fig.  2 c), 
which  are  identical  with  those  of  the  lymph, 
are  pale,  round,  nucleated  cells,  1-4500  to 
1-2000"  in  diameter;  their  contents  be- 
come turbid  when  water  is  added,  and  they 
are  rendered  very  transparent  by  the  addi- 
tion of  acetic  acid,  the  granular  nucleus  be- 
coming at  the  same  time  very  distinct. 
Sometimes  theyexhibit  a number  of  Amoeba- 
like processes  (PI. 41.  fig.  2d).  At  the  origins 
of  the  lacteals  the  chyle-corpuscles  are  few 
in  niunber,  or  even  absent ; near  the  mesen- 
teric glands,  they  are  met  with  imdergoing 
division.  The  coloured  blood-corpuscles  are 
probably  derived  from  without.  Chemi- 
cally, the  chyle  consists  of  a saline  liquid, 
containing  albumen  and  fibrine  in  solution, 
the  latter  when  coagulated  foi’ming  a soft 
and  loose  clot. 

Bibl.  KoUiker,  Mikrosh.  Anat.  ii.  561 ; 
Wagner,  Ilandwdrt.  art.  Chylus-,  id.  Blem. 
of  Phys.,  by  Willis;  Gulliver,  id.,  and 
Gerber's  Anat. ; Bennett,  Edinb.  Month. 
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Journ.  1862.  204 ; Lister,  DuUin  Iloq}.  Gaz. 
1857.  847;  and  the  Bibl.  of  Chemistiiy, 

Animal.  , „ 

CIIYLOCLADIA,  Grev.— A genua  of 
Laimenciacese  (Florideous  Algae),  containing 
a few  Bi-itish  species,  with  fronds  of  small 
size,  composed  of  a branched,  cylindrical 
and  tubidar  structure,  cut  oft  into  chamhers 
within  by  diaphragms  at  intervals,  and  hlled 
with  a watery  juice.  The  walls  are  com- 
posed of  small  polygonal  cells.  Nageli  has 
<nven  the  minute  anatomy  of  C.(Lommtaita) 
kaliformis.  The  spores  are  wedge-shaped, 
contained  in  tufts  in  ceraniidia  borne  on  the 
hranchlets.  The  tetraspores  (3-partite)  are 
immersed  in  the  hranchlets. 

Bibl.  Harvey,  Br.  Mar.  Alg.  pi.  13  B ; 
Phyc.  Brit.  pi.  145,  &c. ; Grev.  Aly.  Brit. 
pi.  14;  Nageli,  Alymi-systeme,  246.  pi.  x. 
tigs.  13-21. 

CHYTRIDIUM,  Al.  Braun.— Apnus  of 
Unicellular  Algm  (?),  consisting^  of  minute 
colomless  bodies  gi-owing  parasitically  upon 
or  in  the  cells  of  Confervoids  or  allied  plants. 

The  commonest  form  is  that  of  a some- 
what ovate  cell  1-1500  to  l-2000"_  long, 
sessile  by  the  thick  end  on  the  outside  of 
the  cell-wall  of  the  plant  it  infeste,  and, 
according  to  Braun  and  Cohn,  sending  fine 
radical  tubes  into  the  interior;  the  ceU- 
contents  of  the  infested  ceU  are  usually 
found  disorganized  and  discoloured.  In 
another  foim,  distinguished  by  Pringsheim 
under  the  name  of  Pythium,  the  cells  are 
globular  and  occur  in  the  infested  cells, 
pushing  a long  tubiftar  neck  out  through 
the  cell-wall.  In  both  forms  the  contents 
of  the  Chytridium-CQYi  ai'e  finally  resolved 
into  ciliated  gonidia,  which  escape  and 
swim  about.  In  the  external  form,  the  ceU 
often  opens  by  a lid  (like  the  androspore 
ceUs  of  (Edogonium)  ; in  the  internal  fonn 
the  slender  neck  opens  at  the  end.  Braun 
has  described  no  less  than  twenty-three  of 
these  obscure  bodies ; and  they  have  been 
observed  by  Cohn,  who  connects  them  with 
Achlya,  consideiing  them  as  aquatic  fungi. 
Carter  has  observed  them  in  Spiroyyra,  and 
we  have  found  both  foims  in  and  on  the 
cells  of  a newly  discovered  genus,  which  we 
have  tenned  CnLonospiUEBA.  Braim  and 
Cohn  declare  them  to  be  reaUy  foreign 
bodies,  that  is,  true  painsites ; but  we  are  not 
clear  on  this  point ; they  seem  rather  pro- 
ducts of  diseased  protoplasm,  if  they  be  not 
modifications  of  the  antheridial  structui'es  of 
some  of  the  Confci’voids. 

Bibl.  .H.  Braun,  Verjiinyuny,  ^x.  (Ray 
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Transl.  1853.  p.  185) ; Ucher  Chytndim 
Berlin,  1866;  AUj.  Unieell.  Ge«.  Abu.Leipsic, 
1855 ; Cohn,  Nova  Acta  Acad.  N._  C.  xxiv. 
pt.  1 (transl.  Microscop.  Journal,  iii.  p.  208  ; 
Bail,  Bot.  Zeit.  xiii.  678;  Cienkowski,  Bot. 
Zdt.  XV.  p.  233;  Carter,  Ann.  Nat.  Jhst. 
2nd  ser.  xvii.  p.  101,  and  xix.  p.  259. 

CIBOTIUM,  Kaidfuss.— Agenus  of  Dick- 
soniem  (Polypodioid  Ferns).  With  a bi- 
valve indusium.  Exotic. 

Fig.  127. 


Cibotium  macrocaqmm. 

A pinnule  with  son.  Magnified  10  diameters. 

CILIA  (plural  of  cilium)  of  Animals. — 
These  are  microscopic  filaments  attached  by 
one  end  to  the  siuiaces  of  various  parts  of 
animals,  and  exhibiting  a vibratory  or  rota- 
tory motion.  They  are  usuaUy  rounded  and 
broadest  at  the  base,  tapeiing  towards  the 
free  end ; sometimes  they  are  flattened. 
Their  length  is  very  variable,  having  been 
estimated  at  1-60,000  to  1-500" ; probably 
1-15,000  to  1-500"  would  include  most  of 
them.  The  latter  large  size  is  attained  by 
the  ciUa  existing  on  the  point  or  angle  of 
the  giUs  or  branchial  laminae  of  the  whelk 
(Buccimmi  undatuni). 

Numerous  examples  of  animals  fiumished 
with  cUia,  showing  their  appearance  when 
at  rest,  are  figured  in  PI.  23,  24,  26,  34,  & 
35.  During  life,  and  for  some  time  after 
death,  they  are  usuaUy  in  constant  motion, 
giving  the  parts  of  the  field  of  the  micro- 
scope in  which  they  are  situated  a ti’emulous 
appearance  when  their  motion  is  very  rapid 
and  the  cilia  are  very  minute.  When  they 
are  large,  as  on  the  giUs  of  the  coimnon 
sea-mussel  (Mytilus),  especially  when 
their  motion  is  slackening,  they  are  seen 
waving  to  and  fro,  or  lashing  the  water,  and 
producing  in  it  strong  cmrents,  rendered 
visible  by  the  motion  of  minute  particles 
accidentally  contained  in  the  water.  The 
motion  is  mostly  imifonn,  or  in  one  direc- 
tion ; occasionally,  however,  it  has  been 
observ^ed  to  cease  for  a moment,  and  then 
to  assume  an  opposite  direction  to  that  pre- 
viously exhibited.  During  the  motion,  the 
whole  filament  is  usiuilly  more  or  less 
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cuiTed  j but  in  some  instances  among^  tlie 
Infusoria,  the  basal  portion  of  the  cilia  re- 
mains rigid,  whilst  the  terminal  portion 
vibrates ; imder  these  circumstances,  the 
cilia  are  distinguished  as  flagelliform  fila- 
ments. Sometimes  the  cilia  move  around 
an  imaginary  pei-pendiculai-  axis,  in  a rotat- 
ing direction. 

Cilia  are  found  in  aU  the  Vertebrata  and 
the  Invertebrata,  excluding  the  Crustacea, 
Arachnida,  and  Insecta.  In  Man,  they 
spring  from  epithelial  cells;  the  localities 
in  which  they  are  found  are  stated  under 
Epithelium. 

The  uses  of  the  cilia  are  of  two  kinds : 
when  the  body  to  which  they  are  attached 
is  of  no  great  bulk  or  specific  gra\dty  com- 
pared with  that  of  the  medium  in  which 
they  reside,  the  cilia  become  organs  of  loco- 
motion, as  in  the  Rotatoria,  Infusoria,  the 
yoimg  Acalephse,  the  ovum,  &c. ; but  if 
the  inertia  of  the  body  be  too  great  to  be 
overcome  by  the  feeble  power  of  the  cilia, 
they  produce  motion  in  the  surrounding 
medium,  as  on  the  gills  of  fishes,  of  young 
reptiles,  and  of  the  MoUusca,  the  gill-tufts 
of  the  Annulata,  and  the  various  mucous 
surfaces  of  the  Vertebrata  upon  which  they 
exist,  in  which  they  favour  respuation  and 
excretion.  By  the  same  agency  they  also 
bring  particles  of  food  suspended  in  the 
medium  towards  the  mouth.  It  need 
scarcely  be  remarked,  that  the  motion  of 
cilia  must  be  stronger  in  one  dkection  than 
the  other,  otherwise  there  could  be  no 
cmrent. 

The  cause  of  the  motion  of  cilia  has  long 
formed  a subject  for  discussion;  it  is  un- 
known. In  some  instances,  as  in  the  Infu- 
soria, it  appears  to  be  voluntary.  In  some 
cases  it  might  be  attributed  to  the  action  of 
a contractile  amorphous  tissue,  such  as  that 
composing  the  Amoebce.  It  would  natiually 
be  attributed  to  muscular  agency ; but  no 
muscular  tissue  can  be  detected ; in  fact, 
cilia  are  quite  structureless  ; moreover,  they 
are  often  of  less  breadth  than  the  ultimate 
fibrillse  of  muscle.  Neither  the  most  power- 
ful poisons,  as  strychnine,  prassic  acid,opiimi 
and  belladonna,  nor  electricity,  produce 
any  efiect  upon  ciliary  motion,  provided  the 
structure  upon  which  the  cilia  are  situated 
be  not  injured.  It  also  lasts  a long  time 
after  death,  having  been  observed  in  the 
lower  animals  nineteen  days  after  this  oc- 
currence, and  when  putrefaction  was  far 
advanced.  The  question  has,  however,  lost 
its  interest  in  regard  to  its  necessary  depend- 


ence upon  muscular  action,  because  cilia  are 
common  among  the  lower  plants,  where 
this  is  out  of  the  question. 

The  cilia  and  their  motion  may  readily  be 
observed  in  the  common  Rotatoria  and  Infu- 
soria, or  in  a thin  piece  cut  from  the  margin, 
of  the  gills  of  the  oyster  or,  still  better,  the 
sea-mussel ; in  the  latter,  they  form  a most 
beautiful  and  interesting  object.  Fresh 
water  almost  immediatelyarrests  the  motion 
of  the  cilia  in  marine  animals.  In  some  cases, 
solution  of  potash  excites  the  movement  of 
animal  cilia  after  it  has  become  languid. 

The  detection  of  the  cilia  is  frequently  of 
great  importance,  as  the  characters  of  Infu- 
soria, &c.  ai'e  often  based  upon  their  nmn- 
ber  and  an’angement.  The  means  are  either 
indirect — as  by  the  addition  of  moistened 
particles  of  colouring  matters,  as  indigo,  &c. 
to  the  living  organism,  and  watching  for 
the  movements  of  the  particles — or  direct,  by 
examining  the  structures  after  the  addition 
of  solution  of  iodine  or  bichloride  of  mercuiy, 
or  diying  them  at  a gentle  heat.  Both 
methods  should  be  adopted  to  check  each 
other : for  molecular  movement  has  some 
resemblance  to  ciliary  motion  when  feeble, 
although  there  is  absence  of  a definite  cur- 
rent ; and  fine  hair-like  Algae  or  Fungi 
attached  to  aquatic  organisms  often  re- 
semble cilia,  but  ai’e  deficient  in  the  motion. 

See  Infusoeia;  Membbakes,  undu- 
lating ; and  Moleculab  motion. 

Bibl.  Piu’kinje  & Valentin,  Comm.  Phys. 
L^'c. ; Shaiuey,  Todd’s  Cycl.  of  Anat.  ^ Phys. 
i.  606 ; Valentin,  Wagner's  JPandw.  d.  Phys. 
8j-c.  i.  484 ; Virchow,  Archie,  vi.  133. 

CILLV  of  Vegetables. — These  minute 
vibratile  threads,  apparently  of  the  same 
(unknown)  nature  as  those  of  animals,  are 
in  all  cases  met  with  in  connexion  with  the 
protoplasmic  or  nitrogenous  structm’es  of 
plants,  the  structure  bearing  the  closest  re- 
lation to  animal  organization.  Cilia  have  as 
yet  been  found  only  in  Flowerless  Plants, 
viz.  in  all  the  higher  or  stem-forming 
Crjmtogams,  and  in  the  Algae  among  the 
Thallophjdes.  In  the  Marsileacese,  Lycopodi- 
acese.  Ferns,  Equisetacese,  Mosses,  Hepaticae, 
and  Characese,  they  are  found  upon  the 
active  filaments  (spermatozoids)  dischai'ged 
from  the  antheridia.  In  the  Algae  they  occur 
upon  the  zoospores  and  the  spermatozoids, 
and  on  the  fiuly- developed  plants  of  the 
family  V olvocineae.  They  have  been  stated 
to  occm’  in  certain  other  complete  organisms, 
as  in  Closterium ; but  this  statement  we 
believe  to  be  eiToneous.  Rigid  filaments 
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beai’ing  some  resemblance  to  cilia  occur 
occasionally  upon  Diatomacefe  and  Oscilla- 
torieae ; but  these  ai-e  not  vibratile  organs. 
The  mode  of  arrangement,  &c.  varies  con- 
siderably among  the  cases  above  cited.  In 
spermatozoids  of  the  Marsileaceae,  Lycopo- 
(fiaceie,  Ferns,  and  Equisetacese,  they  are 
set  in  considerable  niunber  along  a filament 
spirally  or  heliacallv  coiled  (PI.  32.  fig.  34). 
In  the  MuscaceiO,  llepaticae,  and  Characese, 
a pair  of  very  long  cilia  are  attached  at  one 
end  of  the  filament  (fig.  123.  p.  145).  In 
zoospores,  either  they  occur  in  a pair  at 
the  apex,  as  in  Protococcus,  Conferva,  Cla- 
dophora,  Codium,  &c.,  or  there  are  fom’  in 
the  same  sitiration,  as  in  Ulothrix,  Chceto- 
phora,  Ulra,  &c., — while  the  large  zoospores 
of  CEdogonium  bear  a crown  of  vibratile 
cilia,  and  the  great  elliptical  zoospore  of 
: Vaucheria  is  clothed  with  them  over  its 

whole  surface.  In  the  Volvocinese,  there  is 
a pail'  of  cilia  attached,  just  like  those  of 
zoospores,  to  each  member  of  the  family  of 
which  the  compound  organism  is  made  up, 
and  these  project  through  orifices  in  the 
; common  envelope,  so  as  to  render  the  per- 
fect plant  locomotive,  while  the  cilia  of 
ordinary  zoospores  disappear  when  they  be- 
; come  encysted  in  a cellulose  coat  prepai'a- 
tory  to  gei-mination.  The  spei-matozoids  of 
the  Fucaceas,  and  the  zoo^ores  produced 
in  the  sporangia  of  other  Fucoids  have  a 
different  arrangement  of  the  cilia:  there 
are  always  two ; but  they  ai'e  attached  on 
a reddish  point  on  the  side  of  the  zoo- 
spore, not  at  its  apex,  and  one  of  the  cilia 
is  directed  foiwards  from  the  apex  or  beak, 
while  the  other  trails  behind  lilce  a kind  of 
rudder. 

The  mode  in  which  these  transitory  cilia 
are  lost  is  variously  stated ; some  authors 
think  thej'  are  retracted  into  the  protoplasm ; 
j from  what  we  have  seen,  we  believe  they  are 
thrown  off  entire.  The  cilia  have  the  same 
chemical  reactions  as  the  protoplasmic  sub- 
stances generally,  and  are  apparently  pro- 
cesses of  it ; they  are  stained  brown  by 
iodine,  which  also  stops  their  motion  and 
renders  them  partly  solid.  The  mode  of 
detecting  and  obsemng  cilia  is  given  in 
the  preceding  article.  Further  particulars 
of  individual  cases  will  be  found  under  the 
heads  of  the  families  and  genera  named 
above. 

Bibl.  Thuret,  RecJi,  sur  les  Zoospores  des 
Algues,  8fc.,  Ann.  des  Sc,  Nat.  3 sdr.  vols.  xiv. 
& xvi. ; Notes  sur  les  Ayitlm'idies  des  Fough'es, 
Ann.  des  Sc.  Nat.  3 sdr.  xi,  5 ; Hoftneister, 


Vergleichejiden  Untersuchungen,  Sf-e.  Leipsic, 
1861 ; Unger,  Die  Iflanze  in  Momente  der 
Thienoerdung,  p.  34.  Vienna,  1843 ; Al. 
Braun,  Verfungung,  <§-c.  (Rejuvenescetice  ^c., 
Ray  Soc.  Vol.  1863) ; Cohn,  Protococcus 
pluvialis.  Nova  Acta  A.  L.  C.  C.  xxii.  735 
{Ray  Soc.  Vol.  1853.  p.  352  et  seq.)  ; on  Ste- 
phanosphrsra,  Siebola  & Kolliker’s  Zeitschr. 
iv.  77,  transl.  Ann.  Nat.  Hist.  2 ser.  x.  321 
et  seq. ; Henfi-ey,  On  Ferns,  Linn.  Tram.  xxi. ; 
Focke,  Physioioqische  Studien. 

CILIAIIY  PEOCESSES.  See  Eyb. 

CIMEX,  Linn.  (Bug).  — A genus  of 
Insects,  of  the  order  Hemiptera  (Hete- 
roptera,  Latr.,  Westw.),  and  family  Cimi- 
cidse. 

Char.  Antennae  four-jointed;  labium 
three-jointed,  the  basal  joint  the  longest; 
thorax  sublunate,  not  transversely  divided ; 
abdomen  much  depressed,  and  more  or  less 
orbicular ; elytra  reduced  to  a pair  of  short, 
transverse,  scale-like  pieces ; wings  none ; 
legs  moderately  long  and  slender;  tarsi 
three-jointed. 

1.  C.  lectularius  (the  bed-bug).  Femi- 
ginous-ochre ; thorax  deeply  emai’ginate,  its 
sides  reflexed;  abdomen  suborbiculate,  acute 
at  the  apex,  third  joint  of  antennae  longer 
than  the  foui-th ; rostrum  inflected  beneath 
the  thorax ; labrum  short,  broad,  subovate, 
trigonate  and  ciliated. 

The  coinmon  bug  has  only  three  setae, 
one  stouter  than  the  rest,  and  not  toothed 
or  serrated  (PI.  26.  fig.  27  a),  and  two  others 
exfremely  dender  and  vei"y  finely  serrated 
near  the  ends  (PI.  26.  fig.  27  6) ; they  are 
about  1-20,000”  in  breadth  at  the  serrated 
ortion  (hence  about  the  l-20th  pai’t  of  the 
readth  of  the  lancets  of  the  flea).  The 
female  is  larger  and  more  elongated  than  the 
male.  The  eggs  (PI.  31.  fig.  20)  ai'e  white, 
elongate-oval,  elegantly  pitted,  and  termi- 
nated by  a lid,  which  breaks  off  when  the 
yoimg  escape.  The  latter  are  very  small, 
white  and  transparent,  and  have  a much 
broader  head,  with  shorter  and  thicker 
antennoe  than  the  mature  insect.  They 
are  eleven  weeks  in  attaining  their  full 
size. 

2.  C'.co^!/wi6«j'w5(Bugofthe  pigeon).  Fer- 
ruginous-ochre ; thorax  deeply  emarginate, 
sides  reflexed ; abdomen  orbicular,  subacute 
at  the  apex ; third  joint  of  antennae  slightly 
longer  than  the  fourth ; length  about  1-6". 

3.  C.  hmendinis  (Bug  of  the  swallow). 
Fusco-ferruginous ; thorax  slightly  emargi- 
nate ; sides  flat ; abdomen  ovate,  subacute  at 
apex;  antenn.'e  short, third  and  fourth  joints 
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nearly  equal ; length  about  1-7".  Found  in 
swallows’  uests. 

4.  C.  pipistrelli  (Bug  of  the  bat).  Fennigi- 
nous-ochre,  shining;  thorax  deeply  emar- 
giuate,  sides  slightly  retlexed ; abdomen 
ovate,  posteriorly  attenuate;  third  joint  of 
antennae  longer  than  the  foiu-th;  length 
I-G".  On  the  common  bat. 

Bibl.  Be  Geer,  Mem.  iii. ; DumSril,  Com. 
(/dn.  s.  1.  Ins. ; Westwood,  Introduction,  8)C. ; 
id.  Brit.  Cycl.  Nat.  Hist.  i.  640;  Jenyns, 
Ann.  Nat.  Hist.  1839,  iii.  241;  Curiis,  Brit. 
Entom.  xii.  569. 

CINCII9NINE.  See  Alkaloids.  Cin- 
chonine is  insoluble  in  aether. 

Bibl.  See  Chrmistky. 

CINCLIDIUM,  Swartz.  — A genus  of 
Mniaceae  (operculate  Mosses,  arranged 
among  the  Acrocai'pi  from  prevailing  habit), 
of  which  one  species,  C.  stygium,  has  been 
found  in  Yorlfshire. 

Bibl.  Wilson,  Bryol.  Brit.  p.  260. 

CINCLIDOTUS,  'P.  de  B.  See  Guem- 
bklia. 

CINNAMON. — This  consists  of  the  inner 
part  of  the  bark  of  Cinnamomum  Zeylani- 
cuni  (Lam’aceae) ; that  of  Cassia  ( C.  Cassia^, 
a coarser  and  less  aromatic  substance,  is 
often  substituted.  These  both  consist  of 
pitted  liber-cells  and  oil-bearing  parenebj-ma 
containing  starch-gi’anules,  and  are  scarcely 
distinguishable  by  the  microscope.  This 
insti'ument,  however,  enables  us  to  detect 
the  fraudulent  exti’action  of  the  aromatic 
oil,  since  heat  applied  for  this  purpose  dis- 
torts and  destroys  the  characters  of  the 
starch -gi’anules.  Ground  Cinnamon  and 
Cassia  are  adulterated  with  flom-s  of  differ- 
rent  kinds,  to  increase  bulk ; these  are  de- 
tected by  the  characters  of  their  starch- 
granules. 

Bibl.  Hassall,  Food  mul  its  yLdulterations, 

p.  399. 

CIRCULAR  CRYSTALS.— This  tenn 
has  been  applied  to  the  flattened  groups 
of  radiating  crystalline  needles  formed  by 
many  salts  and  other  ciystalline  substances. 
The  term  is,  however,  objectionable,  as 
tending  to  obsem’e  their  true  nature.  They 
fonn  beautiful  polarizing  objects.  Aniong 
the  most  interesting  may  be  mentioned 
boracic  acid,  oxalurate  of  ammonia,  sali- 
cine,  and  sidphate  of  cadmium.  They 
are  further  noticed  under  their  respective 
heads.  Some  of  them  are  flgured  in  PI.  31. 
figs.  9-12. 

It  is  interesting  to  remark  that  some 
of  these  circular  crystals,  as  boracic  acid. 


although  belonging  to  a biaxial  system,  yet 
exhibit  a single  series  of  coloured  rings. 

See  Ammonia,  Oxalurate  of,  and  Po- 
larization. 

Bibl.  Brewster,  Treatise  on  Optics,  1863. 
p.  269. 

CIRCULATION  in  Animals.  — The 
movement  in  a temporarily  or  pennanently 
definite  to-and-fro  direction,  of  the  nutritive 
liquids  of  animals.  We  can  only  enumerate 
here  the  articles  in  which  will  be  found  a 
notice  of  the  circulation,  whether  true  or 
spurious,  as  occmiing  in  the  most  easily 
accessible  or  interesting  organisms;  suffice 
it  to  say  that  circulation  is  produced  either 
by  the  agency  of  muscular  or  other  cou- 
ti’actile  tissue,  or  by  the  action  of  cilia. 
Aselllts,  Arachnida,  Entomostraca, 
Infusoria,  Insects  (Coccinella,  Ephe- 
mera, Larv.e,  Libellulidse),  Rana, 
Triton. 

CIRCULATION  in  Plants.  See  Ro- 
tation and  TjATEX. 

CIRRIPEDIA  or  CIRRHOPOUA.— 
An  order  of  Crustacea.  The  barnacles  or 
acom-shells. 

Char.  Marine  animals,  in  the  adult  state 
attached  to  other  bodies ; enclosed  in  a miU- 
tivalved  shell  or  in  a coriaceous  involucre 
furnished  with  calcareous  points,  the  rudi- 
ments of  a shell ; eyes  none  in  the  adult 
state ; six  pairs  of  legs,  each  with  a short 
fleshy  pedimcle,  and  two  many-jointed 
homy  cirrhi ; mouth  fumished  with  mem- 
branoso-comeous  mandibles  and  maxillie; 
tail  terete,  acuminate,  reflexed  between  the 
legs ; body  not  divided  into  segments, 
although  there  ai*e  indications  of  them  in 
the  form  of  transverse  fruTows  on  the  dorsal 
surface.  The  six  pairs  of  aims  or  legs  which 
are  situated  on  the  ventral  surface  have 
each,  supported  on  a short  peduncle,  two 
long  thin  incurved  filaments,  consisting  of 
numerous  joints,  and  covered  with  hairs. 
The  animals  protmde  these  filaments  in- 
cessantly from  the  orifice  of  the  shell,  and 
retract  them,  whereby  water  for  respiration, 
and,  with  the  water,  food  is  brought  into 
the  shell.  Cirripeds  are  hermaphrodite. 

The  youn»  Ciiripeds,  after  leaving  the 
oimm,  resenmle  some  of  the  Entomostraca 
{Cyclops,  Cypris).  They  are  unattached, 
and  possess  eyes. 

Bibl.  Cuvier,  Mhn.  dn  Mas.  I Hist.  Nat. 
1815,  ii. ; Saint-Ange,  3Iem.  s.  1.  Cirrip. ; 
Coldstream,  Todd’s  Cycl  Anat.  and  Phys., 
art.  Cirrhopoda ; Bmmeister,  Beit.  s.  Gesch. 
d.  Ranken  fusser  •,  J.  V.  Thompson,  ZooL 
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HescarcJws,  and  Phil.  Trans.  1835,  p.  355; 
Darwin,  Monograph  of  the  Cirripecfia,  Rag^ 
Society's  Pahl.  1851  and  1853 ; Bibl.  of 
Animal  Kingdom. 

CLADOBOTRYUM,  Nees.  See  Dac- 

TYLIUM. 

CLADODIUM,  Brid.— A sjnionjTn  of 
some  species  of  Bn  yum. 

' CLADONIA,  Ftie.—A  genus  of  Leci- 

dineae(GyinnocarpousLicliens),with  a some- 
what shrubby  thallus,  abundant  on  moors 
and  heaths.  The  Rein-deer  Moss  _(  C.  ran- 
qiferina)  is  common  in  such  localities. 

Bibl.  Hook.  Brit.  FI.  ii.  pt.  1.  238 ; Fngl. 
Bot.  pi.  173,  174,  &c. 

CLADOPHORA,Kiitz. — Agenus  of  Con- 
fervaceas  (Confei-void  Algie),  distinguished 
by  the  branched  habit  of  the  attached  fila- 
ments. The  Cladophoree  are  interesting  in 
many  respects,  in  particular  for  the  thick 
laminated  stiaictui’e  of  the  cell-wall,  the 
special  projecting  orifice  in  this  by  which 
the  zoospores  ai’e  discharged,  the  large 
number  of  the  zoospores,  and,  lastly,  by  the 
favourable  opportunity  they  afford  of  ob- 
serving cell-division  in  the  growth  of  the 
branched  filaments.  The  filaments  are  com- 
posed of  cylindrical  cells  attached  end  to 
end,  from  which  the  branches  arise  by  the 
gradual  protinsion  of  a cylindrical  pouch 
near  the  upper  end,  which  pouch,  becoming 
; shut  off  by  a sratum,  forms  the  first  ceU  of 
, the  branch.  The  cellidose  wall  acquires 
' repeated  layers  of  thickening  with  age,  and 
longitudinal  and  transverse  striae  may  be 
detected  in  these  by  careful  management. 
(See  Spiral  Structures.)  The  cellulose 
wall  is  lined  by  a layer  of  protoplasm  (pri- 
mordial uti’icle),  upon  the  inside  of  which 
lies  the  chlorophyll,  not,  however,  really 
imbedded  in  it,  as  it  is  often  seen  retracted 
from  it  in  the  centre  of  the  cell.  At  certain 
periods,  numerous  starch-granides  occiu’  in 
the  mass  of  chlorophj'U;  but  these  disappear 
when  the  latter  is  about  to  subdivide  into 
zoospores.  When  this  takes  place,  the  whole 
mass  of  chlorophyll  is  contracted  from  the 
wall,  and  becomes  broken  up,  by  a kind  of 
j segmentation,  into  a very  large  nimiber  of 
twro-ciliated  zoospores  (these  sometimes 
j occur  in  pah’s,  through  imperfect  division). 
The  zoospores,  which  are  produced  in  all 
the  cells,  are  discharged  through  a special 
papillifoi’m  orifice  in  the  cell-wall  (Tl.  5. 
fig.  13) ; they  have  a distinct  red  spot. 
Numeroas  supposed  species  inhabit  fresh, 
brackish,  or  sea- water  in  Britain ; some  are 
very  common  and  abundant ; but  it  is  diffi- 


cult to  draw  out  differential  characters,  as 
the  habit  appears  to  be  very  variable.  They 
ai’e  Confervee  of  older  authors. 

1.  C.  glonierata,  Dillw.,  is  of  a dark  green 
colour,  and  gi’ows  conunonly,  in  long  draivn- 
out  skeins,  in  pm-e  running  water ; but  it 
seems  to  be  identical  wdth  the  rarer  C.  esga- 
gropila,  L.,  which  foi-ms  dense  balls  2 to  4" 
in  diameter,  in  lakes,  while  there  is  also  a 
marine  variety. 

2.  C.  crispata,  Sm.,  is  perhaps  not  di- 
stinct; it  foi-ms  yellowish  or  dull  green 
strata,  everywhere  common  in  fresh  water ; 
frequent  in  brackish  water.  It  is  the  same 
as  C.  fiavcscens,  Roth.  C.  fracta,  FI.  Dan., 
is  probably  a form  of  this. 

The  commonest  marine  species,  which  are 
often  foimd  in  large  quantities  on  the  sea- 
shore, remarkable  by  their  bright  green  tint, 
are  C.  rupestris,  L.,  Icetevirens,  DiUw.,  al- 
hida,  Huds.,  lanosa,  Roth.,  arcta,  DiUw.,  and 
glaucescens,  Griff. ; but  some  of  these,  and  of 
the  rarer,  appear  doubtful.  The  species  re- 
quire a careful  study  of  fresh  specimens  in 
all  stages.  Kiitzing  (^Sp.  Alg.)  has  made  an 
inexti’icable  mass  of  confusion  of  his  species. 

Bibl.  Hassall,.Br.F’r.M(y.p.213.pl.  65-67 ; 
Harvey,  Br.  Mar.  Alga,  p.  199.  pi.  24  D ; 
Thuret,  Bech.  sur  les  Zoospores,  §’c.,  Ann. 
dcs  Sc.  Mat.  3 s4r.  vol.  xiv.  p.  10.  pi.  16 ; 
Al.  Braun,  Verjungung,  c^c.  (Befuv.  in  Na- 
ture, B,ay  Soc.  Vol.  1853)  passim-,  Mohl, 
Vermischte  Schriften,  p.  362.  pi.  13. 

CLADOPIIYTUM,  Leidy.  — Probably 
the  mycelium  of  a fungus.  Found  in  the 
intestine  of  an  lulus. 

Bibl.  See  Arthromitus. 

CLADOSPORIUM,  Link.— A genus  of 
Dematiei  (Hyphomycetous  Fimgi),  but 
stated  by  Tidasne  to  be  conidiiferous  forms 
of  Splueriacei.  C.  hei-harum  is  one  of  the 
commonest  moulds ; it  spreads  over  the 
surface  as  a dense  or  loose  web  of  con- 
fluent tufts  of  microscopic  filaments,  straight 
or  cm’ved,  more  or  less  varicose,  simple  or 
branched ; from  these  arise  chains  of  spores, 
simple  or  with  one  or  more  septa,  romid, 
oval,  or  longish  according  to  age,  and  finally 
becoming  detached  from  one  another. 

1.  Cl.  harhanim,  Lk.  Tufts  eflFiised,  at 
first  green,  then  black ; spores  olive,  very 
variable  in  habit.  Everywhere  conunon  on 
decaying  substances.  Corda,  Ic.  Fung.  iii. 
pi.  1.  fig.  24;  Fresenius,  Beitr.  zur  Myk. 
pi.  3.  fig.  29 ; Dematium  articulatum,^oyvG-ch\, 
t.  400.  fig.  8. 

2.  Cl.  dendritiemn,  AVallr.  On  leaves  of 
pear-trees  and  hawthorn.  C.  pyrorum.  Berk. 
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Gai'chi.  Chronicle,  1848. 398.  llclminthospo- 
rium  pyroriim,  Desniaz.  No.  1051.  C.  orhi- 
culatum,  Desm,  Ann.  des  Sc.  Nat.  3 sir. 
p.  276. 

3.  Cl.  depressum,  Berk.  & Br.  Ou  li-vang 
leaves  of  Angelica.  Ann.  Nat.  Hist.  2 ser. 
vii.  97.  pi.  6.  kg.  8. 

4.  Cl.  brachormium,  Berk.  & Br.  On 
leaves  of  Fumitory.  Ibid. 

5.  Cl.  lignicolum,  Corda.  On  dead  wood. 
Corda,  Icon.  Fung.  i.  pi.  3.  kg.  206. 

6.  Cl.  nodulosum,  Corda.  On  stems  of 
herbs.  Corda,  Icon.  Fung.  i.  pi.  4.  kg.  212. 

CLADOSTEPIIUS,  Ag.  — A genus  of 
Ectocai’paceae  (Fucoid  Algae),  containing 
two  conunon  British  species,  C.  verticillatus 
and  C.  spongiosus,  which  grow  on  rocks  and 
stones,  and  fonn  olive  tufts  a few  inches 
high,  composed  of  rigid  in-egularly  branched 
cellular  axes,  clothed  by  whorls  of  short, 
mostly  simple,  articulated  branches.  Hai’vey 
states  that  the  summer  branches  contain 
dai-k  gi’ains  in  their  withered  tips,  and  are 
deciduous,  being  replaced  in  winter  by  others 
which  bear  numerous  lateral  stalked  spores. 
It  is  probable  these  represent  respectively 
the  trichosporangia  and  oosporangia  found  in 
Fctocaipus,  and  that  the  so-called  ‘ spores  ’ 
emit  zoospores.  See  Ectocaupus. 

Bran.  Harvej',  Br.  Mar.  Alg.  pi.  9 A ; 
Phyc.  Brit.  pi.  33  and  138. 

t!LADOTEICriUi\r,  Corda.— A genus  of 
Dematiei  (H^honiycetous  Fungi),  forming 
dark  kocculent  points,  or 
conkuent  into  powdery 
strata,  on  dead  stumps,  &c. 

The  mycelium  consists  of 
rigid,  much-branched,  sep- 
tate klaments,  the  upper 
joints  swollen;  the  spores 
in  chains  together  at  the 
ends  of  branches,  and  hi-, 
tri-septate,  constricted  in 
the  middle. 

1.  Cl.  triseptatum,  Berk, 
and  Broome.  Spores  ob- 
long, very  obtuse,  with 
three  septa,  and  constricted 
opposite  the  middle  sep- 
tum. Anti.  Nat.  Hist,  ser.2. 
vii.  p.  98.  pi.  5.  kg.  7.  On 
a dead  stump. 

2.  C.polgsporum,  Coria{fig.l28).  Spores 
bi-septate.  Corda,  Icon.  Fung.  iv.  pi.  6. 
kg.  83 ; PracMJlora  JEur.  Schimmelbild.  (Polg- 
thrincium,  Fnes,  Summ.  Veg.) 

CLATHROCYSTIS,  Henfrey.— A genus 
of  Palmellaceoiis  Algse,  founded  on  Micro- 


cystis (Polycystis)  ceruginosa  of  Kiitzing. 

The  plants  occur  in  autumn  in  myriads  in 
freshwater  ponds,  giving  the  water  a rich 
grass-green  tint;  the  colour  when  dry  is 
that  of  verdims.  Their  appearance  to*  the 
naked  eye  is  that  of  a mass  oi  green  granules 
suspended  in  a colourless  liquid.  Under 
the  microscope  each  gi'anule  is  found  to  be 
a gelatinous  body  1-50  to  1-16"  in  dia-  ■ ", 
meter,  in  which  are  imbedded  an  inknite 
number  of  green  cells  about  1-8000"  in  dia- 
meter. The  gelatinous  masses  expand  by 
the  multiplication  of  the  green  cells  in  the 
peripheral  stratum,  so  that  they  become 
hollow  sacs,  the  walls  of  which  burst  at  > 
various  points  and  produce  a clathrate  struc-  jl; 
ture.  The  processes  of  the  network  ulti-  * 
niately  break  asunder  and  commence  a new 
development  of  the  same  kind.  ' j 

Bibl.  Henfrey,  Tram.  Mic.  Soc.  new  ser.  , , 
iv.  p.  63.  pi.  4.  kg.  28-36 ; Currey,  Mic. 
Journal,  vi.  p.  215 ; Kiitz.  Tab.  Phyc.  i.  pi.  8.  ■ 

CLAVAKIA,  VaiU. — A genus  of  Clavati  - j 
(Himienomycetous  Fungi),  consisting  of 
variously  branched  keshy  fimgi,  growing  , ^ 
mostly  on  the  ground,  bearing  their  basi-  t 
diosporous  fructikcation  on  the  sui-face  of  j j 
the  more  or  less  club-shaped  branches.  v.l 
Some  species  1"  high,  others  1 foot. 

Bibl.  Hooker,  Br.  Flora,  vol.  ii.  part  2. 
p.  173.  : 

CLAVATI. — A family  of  H3Tnenomyce-  J 
tons  Fungi,  characterized  b}"-  bearing  basi-  I 
diospores  covering  the  tip  and  sides  of 
branched  or  simple  club-shaped  receptacles.  . 

See  Basibiospobes,  Hymenomycetes.  ' 

CLA  VELINA,  Sav. — A genus  of  Tuni- 
cate MoUusca,  of  the  family  Clavelinidae, 
imder  which  head  the  characters  are  given.  ’ • 

1.  C.  lepadiforniis.  Thorax  a third  of  the 
length  of  the  body,  lines  yellow;  length  J 
1 to  f ".  On  rocks  and  stones  at  low  water.  '■ 

2.  C.  producta.  Thorax  very  short,  as 
broad  as  long,  abdomen  very  long. 

3.  C.  pumilio.  Nearly  sessile  and  square. 
Bibl.  That  of  the  family. 
CLAVELINID^.— A family  of  Tuni- 
cate MoUusca. 

Distinguished  by  the  separate  bodies 
arising  from  a common  creeping  root-like 
kbre,  and  the  mantle  being  imited  to  the 
test  at  the  orikces  only. 

These  animals  are  very  transparent,  and 
weU  calculated  for  the  study  of  the  internal 
structure  of  the  order.  Genera : 

1.  Clavehna.  Bodies  oblong,  erect ; bran- 
chial and  anal  orikces  without  rays ; thorax 
marked  vrith  coloured  lines. 


Fig.  128. 


polysporum. 
Magn.  200  diam. 
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2.  Perophora.  Bodies  roundish,  com- 
pressed ; thorax  not  marked  witli  coloured 
lines. 

Bibl.  Forbes  and  Hanley,  Brit.  Mollusca, 
i.  25  ; Gosse,  Mar.  Zool.  i.  35  ; Lister,  Phil. 
2'rans.  1834 ; M.  Edwards,  Mhn.  s.  1.  Ascid. 
Comp. 

CLA^’ICE^S,  Tulasne.  — A genus  of 
Sphaeriacei  (?)  (Ascomycetous  Fungi),  con- 
taining the  plants  which  uroduce  the  ergot 
of  rye  and  other  grasses.  These  plants  have 
recently  been  e.xtricated  from  great  confu- 
sion by  Tidasne,  who  appears  to  have  placed 
their  history  on  a satisfactory  basis. 

The  first  sign  of  the  attack  upon  the 
fiower  of  a grass  is  the  appearance  of  the 
sphacelia  upon  the  outside  of  the  nascent 
pistil ; it  then  enters  into  the  outer  part  of 
tbe  substance  of  the  wall  of  the  OAmry, 
growing  with  this  until  it  forms  a fungoid 
mass  of  the  same  shape  as  an  ovary,  but 
obliterating  the  cavity  of  the  latter.  At 
this  time  it  is  soft,  white,  gi’ooved  on  the 
surface,  and  excavated  by  irregular  cavities, 
which  are  connected  with  the  external  folds 
or  grooves;  the  surfaces  of  these  are  all 
covered  with  parallel  linear  cells,  like  a hy- 
nienium,  and  from  the  extremities  of  these 
arise  elongated  ellipsoid  or  oval  cells,  about 
1-5000"  in  length.  These  become  detached, 

; and,  when  they  are  placed  in  water,  gemii- 
I nate  and  emit  filaments.  These  bodies  are 
I spermatid,  stylospiores,  or  perhaps  conidia] 

* they  exhibit  no  motion  in  water,  although 
i they  resemble  the  spennatia  of  some  other 
fungi.  At  this  time  Tidasne  calls  the  struc- 
ture a spermogonium.  At  a certain  epoch  a 
viscid  fluid  exudes  from  the  sphacelia,  flow- 
ing over  it  and  carrjung  about  multitudes 
of  tbe  spermatid  or  stylospores  •,  but  pre- 
viously to  this,  a solid  body,  of  a violet  co- 
lom-  on  the  surface  and  white  within,  has 
originated  at  the  base  of  the  spermogonium, 
and  it  gradually  grows  and  rises'  out  of 
paleae  of  the  flowers,  forming  the  spur  or 
ergot.  This  is  not  a metamorphosed  seed 
resulting  from  diseased  conditions,  but  a 
real  new  fungoid  structure,  the  Sclerotiuin 
of  D.C.  and  others.  When  this  ergot  is 
, sown  in  the  earth  like  a seed,  it  produces  a 
number  of  little  pedicles  sunnounted  by 
thickened  heads,  representing  stalked  Sphce- 
ria>  (PI.  20.  fig.  18),  and  on  these  heads  arc 
ultimately  found  fine  points,  which  indicate 
the  ostioles  of  little  conceptacles  (fig.  19). 
The  walls  of  these  conceptacles  are  lined 
with  asci  of  elongated  clavate  form  (tigs.  20, 
21),  with  linear,  slightly  clavate  paraph yses. 


These  bodies  are  the  Sphccria  purpurea  of 
Fries,  System.  Myc. 

Our  space  does  not  admit  of  our  entering 
further  into  detail ; but  it  must  be  noted 
that  very  varied  opinions  have  hitherto  pre- 
vailed as  to  the  nature  of  Ergot.  Smith 
and  E.  Quekett,  as  also  Leveilm,  Phoebus, 
Mougeot,  and  Fi5e,  regarded  the  ergot  as  a 
mere  diseased  form  of  the  seed,  associated 
with  a parasitic  Fungus  (^Sphacelia,  Ldv., 
Fee ; Ergotcetia,  Quekett). 

The  sphacelia  is  often  accompanied  by  a 
Mucedinous  fungus  which  is  certainly  not 
the  residt  of  germination  of  the  stylospores, 
as  might  be  imagined,  but  a distinct  plant. 

Tulasne  describes  three  species : 

1.  C.  purpurea.  Tub  The  ergot  of  grasses 
= Sphceria  entomorrhiza.  Sebum. ; Splicer ia 
(Cordy ceps)  purpurea.  Fries  ; Kentrosporium 
mitratum,^V allr. ; Spheeropus  fungorum,Gm- 
boiirt;  C'ordycips  purpurea,  ¥v. ; Cordyliceps 
purpurea,  Tulasne.  On  the  flowers  of 
Grasses,  such  as  rye,  wheat,  oats,  and  nu- 
merous pastm-e  grasses. 

2.  C.  microcephaltt.  Tub  Kentrosporium 
microcephalum,  Wallr. ; Sphccria  microce- 
phala,  Wallr.;  Spheeria  Acus,  Trog. ; Cordy- 
ceps  purpurea,  var.  Acus,  Desm.  On  Phrag- 
mites  communis  and  Molinia  ccerulea. 

3.  C.  nigricans,  Tid.  On  species  of 
Scirpus. 

Bibl.  Tulasne,  Ann.  dcs  Sc.  Nat.  3 s^r. 
XX.  pp.  5-53,  pb  1-4,  where  all  the  preidous 
literature  is  reviewed ; Cesati,  Bot.  Zeit. 
1856.  p.  74 ; CuiTey,  Mic.  Journal,  v.  p.  132 ; 
Bonorden,  Bot.  Zeit.  1858.  p.  97. 

CLAYULINA,  D’Orb. — A genus  of  Fo- 
raminifera,  of  the  order  Helicostegia,  and 
family  Tiu’binoidae. 

Distinguished  by  the  variable  form  of  the 
shell,  which  is  spiral  in  the  young,  and 
linear  in  the  adult  state.  Orifice  round, 
tenninal,  and  central,  on  the  summit  of  the 
last  chamber. 

No  British  species. 

Bibl.  D’Orbigny,  Foram.  Fossil., 
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CLEISTOCAEPI  (Closed-fruited,  i.  e. 
inoperculate). — An  artificial  division  of  the 
Mosses.  See  Muscaceje. 

CLENODON,  Ehr.  — A subgenus  of 
Notommata,  containing  those  species  which 
have  several  teeth  in  each  jaw. 

See  Notommata. 

CLIMACIUM,  W^.  and  Mohr. — A genus 
of  Mosses,  synonymous  with  Ilypnum  (den- 
droid es). 

Bibl.  Wilson,  Bryol.  Brit.  p.  326. 

M 
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CLIMACOSPIIENIA,  Ehr.— A genus 
of  ] )iatomacere. 

Char.  Fmstules  cuneato,  divided  into 
loculi  by  transverse  septa : valves  obovato- 
lanceolate,  with  mouiliform  vittre  in  tlie 
front  view.  Marine. 

1.  C.  australis.  Very  shortly  stipitate;  sides 
of  the  valves  not  (veiy  faintly  ?)  striated. 

On  Algae  fi-om  New  Holland  and  South 
Africa. 

2.  C.  moniUgcra  (PI.  19.  fig.  9).  Stipi- 
tate (?) ; sides  of  the  valves  ti-ansversely 
striated  (n,  front  view ; 6,  side  view). 

In  the  Gulf  of  Mexico. 

The  nature  of  the  striae  has  not  been  de- 
termined. 

Blbl.  Ehrenb.  Ahli.  d.  Bei'l.  Ahad.  1841. 
401 ; id.  Bericht,  1843 ; Kiitzing,  Bacillar. 
123,  and  Alg.  114. 

CLIONA,  Grant. — A genus  of  Marine 
sponges.  By  means  of  the  spicula  imbedded 
in  their  surface,  they  bun-ow  into  rocks, 
shells,  and  stones. 

Bibl.  Gosse,  Mar.  Zool.  i.  5 ; Hancock, 
Atm.  Nat.  Hist.  1849.  i.  321. 

CLONOSTACHYS,  Corda.— A genus  of 
hlucedines  (Hj’phomycetous  Fungi),  appa- 
rently not  distinct  from  Botrytis. 

Bibl.  Corda,  Brachtfi.  eitrop.  Schimmel- 
bild.  pi.  16. 

CLOSTERIUM,  Nitzsch.— A genus  of 
De.smidiacere  (Confervoid  Algfe). 

Char.  Cells  single,  elongated,  attenuated 
towaitls  each  end,  entire;  mostly  curved 
Innately  or  arcuate ; junction  of  the  seg- 
ments marked  hy  a pale  transverse  band. 
Endochrome  green. 

This  beautiful  genus  is  of  great  interest  to 
the  scientific  microscopic  ooseiwer.  Many 
of  the  species  are  very  common,  so  that 
scarcely  a drop  can  be  token  from  the  bot- 
tom of  a clear  pool  without  some  of  them 
being  contained  in  it. 

Each  cell  is  composed  of  two  equal  por- 
tions, uniting  at  a transverse  line  occupjdng 
tlie  middle  of  the  cell.  The  endochrome 
exhibits  longitudinal  bands  (PI.  10.  fig.  40), 
tlie  number  varying  in  different  species,  of 
a darker  green  than  the  rest  of  the  endo- 
chrome (PI.  10.  figs.  40,  41,  43).  A num- 
ber of  chlorophyll  vesicles  are  frequently 
visible  in  the  endochrome,  sometimes  scat- 
tered iiregidarly,  at  others  arranged  in  lon- 
gitudinal series  (PI.  10.  fig.  43)  ; at  certain 
periods  these  contain  starch-granules. 

The  green  endochrome  is  separated  fi’om 
the  cell-wall  by  a stratum  of  colourless  pro- 
toplasm which'  occupies  a bluntly  triangular 


space  at  each  extremity.  In  many  cases 
the  protoplasm  at  these  ends  exhibits  a 
roimdish  vacuole,  in  which  a number  of  mi- 
nute granules  are  contained,  often  in  active 
motion.  Similar  granules  are  visible  in 
the  marginal  line  of  protoplasm,  which 
exhibits  a distinct  circiilation,  requiring  a 
power  of  about  400  to  sliow  it  clearly. 
Focke,  Osborne  and  others  have  described 
cilia  inside  the  cell- wall,  and  attributed  the 
circulation  to  their  action ; but  this  is  erro- 
neous. The  protoplasm  appears  to  flow 
up  over  the  cell-waU  on  all  sides,  fi-om  the 
centre  to  the  extremity,  then  to  turn  round 
past  the  vacuole,  and  return  down  over  the 
surface  of  the  gi-een  endochrome  parallel  to 
the  upward  course. 

The  Closteria  are  reproduced  in  various 
ways.  The  individuals  divide,  like  the  rest 
of  the  Desmidiaceas,  the  separation  taking 
place  transversely  in  the  situation  of  the 
transparent  space,  where  two  new  half-cells 
become  developed,  subsequently  separating. 
As  these  new  ‘ halves  ’ are  often  very  small 
at  the  epoch  of  separation,  specimens  occur 
with  the  two  portions  very  imequal.  An- 
other mode  of  reproduction  is  by  conjuga- 
tion. In  this,  a pair  of  individuals  become 
united  somewhat  in  the  same  way  as  in 
the  Zygnemaceai ; ordinarily  the  individuals 
conjugate  by  the  convex  side.  The  process 
is  described  as  follows : — The  outer  mem- 
branes of  the  parents  split  circularly  in  the 
situation  of  the  central  transverse  space ; a 
delicate  internal  membrane  is  proti-uded 
from  each,  as  a sac,  and  these  meet  and 
coalesce.  Sometimes  the  sacs  are  in  pairs 
from  each  parent-cell.  (See  Conjugation.) 
When  the  cross  process  is  complete,  the  con- 
tents of  both  parent-cells  pass  into  it  and 
become  collected  into  a globidar  or  squarish 
cell  (PI.  10.  figs.  42  & 46).  Different  state- 
ments are  made  with  regard  to  the  ultimate 
history  of  this,  and  it  is  probably  variable. 
Morren  states  that  it  becomt^s  a moving 
gonidiimi,  while  most  authoi-s  state  that 
it  becomes  a resting-spore  mth  fimi  mem- 
branous coats.  Again,  Mon-en  assumes 
the  segmentation  of  the  green  contents  of 
this  spore  or  gonidium  into  a number  of 
portions,  each  of  which  becomes  a perfect 
individual.  Focke  gives  a figure  whicli 
seems  to  bear  out  this  statement,  and  it 
would  find  an  analogy  in  the  mode  of  re- 
production by  active  gonidia  in  Pediastrum, 
described  by  Caspary  and  Al.  Braun.  (See 
PKBiASTnuJi.)  Focke  also  figures  a con- 
dition of  Clostorium  Lunula,  in  which  the 
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whole  of  the  green  contents  of  an  individual 
cell  had  become  retracted  from  the  walls, 
and  converted  into  a nimiber  of  green  glo- 
bular bodies,  with  proper  coats,  resembling 
the  resting-spores  found  in  many  filamentous 
Alga;  under  certain  conditions.  (See  CEdo- 
GONixiM  and  SpmoGYiiA.) 

The  Closteria  are  capable  of  fixing  them- 
selves by  one  extremity  to  foreign  bodies, 
and  Ehrenberg  asserted  the  existence  of  a 
foot-like  organ ; but  no  such  structure  seems 
to  exist.  The  individuals  also  possess  a 
power  of  mo'\ing  in  water,  but  the  nature 
of  this  is  inexplicable  at  present.  The  seg- 
ments of  the  outer  membrane  separate  from 
each  other  when  their  contents  decay,  and 
often  when  theyare  dried.  The  membrane  is 
coloitred  blue  by  sulphuric  acid  and  iodine 
(ceUidose) ; in  its  natural  condition  it  often 
has  a reddish  tint,  especially  towards  the 
ends. 


! 3, 


6. 


: 7- 


Analysis  of  species  (British) ; — 

Cell  suddenly  narrowed  at  the  ends  f attenuatuiriy 

into  a conical  point  . \ 1.  1-57^'. 

Cell  not  suddenly  narrowed 2 

Cell  striated,  tapering  into  a beak  at 
ends,  lower  margin  prominent  at 

middle 

Cell  very  minute,  beaked,  straight, 
not  striated,  nor  lower  margin  pro- 
minent at  middle  

Cell  not  beaked ; if  striated,  lower 
margin  not  prominent  at  middle. . 

{Beaks  setaceous,  as  long  as  or  longer 

than  body 

Beaks  linear,  much  shorter  than  body 

{Beaks  much  longer  than  body | 

Beaks  about  as  long  as  body  . . . 

Cells  much  inflated  at  middle,  rapidly  r 

tapering  at  ends 1 

Cell  slightly  inflated  at  middle,  gra-  r 

dually  tapering  at  ends I 

Cell  minute,  acicular;  sporangium 

cruciform 

Cell  not  acicular;  sporangium  orbi- 
cular   

' Ends  obtuse  


Griffithii  *, 
1.  1-300  to 
1-450''. 


4 

5 

setaceum  f, 
1.  l-llfl''. 
rostrutum^ 
1.  l-ldg". 

Ral/siif 
1.  1-79''. 
linentum, 

1.  1-46". 


10. 


Ends  acute j 

Cell  semilunate  or  semilanccolate, 
lower  margin  inclined  upwards  at 

ends  

Cell  with  cither  truncate  ends,  or 
lower  margin  inclined  downwards 
at  ends 

Vesicles  numerous,  scattered | 

Vesicles  in  a longitudinal  row 

Ends  of  cell  slightly  curved  upwards ; / 

longitudinal  strife  distinct  \ 

Ends  of  cell  straight;  strife  none  or 
indistinct 


8 

conm, 

1.  1-110". 

acuiuruy 

1.  1-17/". 


12 

lunula  Xy 

1.  l-6o". 

10 

turgidumy 

I.  l-3y". 

11 


* PI.  10.  figs.  6/  68. 

t PI.  10.  figs.  4.6  Ik  ifl  (Conjugation). 
X PI.  10.  fig.  40. 


,3.{ 


Cell  lincar-lanccolatc ; ends  eonieal,  / ncerosum  •, 

obtuse  ll.l-70tol-58". 

„ ^ j 1 . /■  lanceotahim, 

Cell  serailaneeolate ; ends  aubaeute  . 1.1-64". 

Cell  not  striated,  erescent-sliapcd  . . 13 

Cell  either  not  crescent-shaped,  or 
else  distinctly  striated  

Vesicles  numerous,  scattered 

Vesicles  in  longitudinal  row  14 

Kmpty  cell  colourless,  ends  rounded  15 
Empty  cell  usually  reddish,  ends 

subacute  16 

Lower  margin  of  cell  inflated  tit  r moniti/'eriiinf , 
middle ll.l-75tol-6o". 

Cell  not  inflated  at  middle  ■[ 

Cell  inflated  at  middle { LNgtfto  l-6o". 

Cell  slender,  not  inflated  at  middle. . ( 


17 

/ Khrenbergii, 

\ 1.  1-68". 


fLower  margin  of  cell  inclined  up- 
I wards  at  truncate  ends ; longitudi- 

17.  J nal  striae  none  or  indistinct 

Ends  of  cell  inclined  downwards ; 

l_  striae  distinct 

f Longitudinal  striae  3 to  7,  prominent 
\ Longitudinal  striae  numerous,  fine. . 


(■  Cell  semilunar  or  crescent-shaped  . . 

19..^ 

L Cell  linear  

f Cell  narrowly  linear,  nearly  straight 

20.  •{ 

( Cell  tapering,  curved 

f Longitudinal  striae  crowded,  sutures 

o,  J I to  3 

■ I Longitudinal  striae  not  crowded,  su- 
( tures  usually  more  than  3 


{ 

{ 

{ 

{ 

{ 


didumotocum, 
1:  I-65"i. 


18 

19 

20 

costatiim, 

1.  1.75". 

angustatum, 
1.  1-60". 
juncidum, 
l-egtol-lll". 

21 

striolntvm, 

1.1- 80tol-6h". 
ititermedium^ 

1.1- 77tol-5i". 


• PI.  10.  figs.  41  & 42  (Conjugation), 
t Pi.  10.  fig.  43.  t PI-  10.  fig.  44. 


Bibl.  Meneghini,  Syn.  Desmicl,  LiniuBa, 
xiv.  201  (1840)  ; Lohavzewslri,  {bid.  p.  2 78; 
Ehrenb.  Inf  us. ; Ralfs,  Brit.  Desmidiece ; 
Dalrymple,  Ann.  Nat.  Hist.  1840.  v.  415; 
Smith,  d)id.  1850.  v.  1;  Meyen,  PJlanzmi- 
physiologie,  iii.  436,  &c. ; Br^bisson,  Aly. 
Falais. ; Kiitzing,  Spec.  Aly.  163 ; Berkeley, 
Aim.  N.  Hist.  2 ser.  xiii.  256;  Al.  Braun, 
Bejuvenescence,  ^-c.,  Bay  Soc.  Vol.  1853. 
289,  292 ; Morren,  Afm.  des  Sc.  Nat.  2 s^r. 


V.  257 ; Focke,  Physioloyisclie  Studien,  1 
Heft,  1847 ; Osborne,  Quart.  Journ.  Mic.  Sc. 
iii.  54;  Henfrey,  Ann.  N.  Hist.  3 ser.  i.  419. 
CNEMIDARIA,  Presl. — A genus  of  Cya- 

Fig.  130. 


Cncmidaria  horrida. 

Fig.  129.  Fragumtit  of  a pinnule,  the  sori  covered  by 
indusin,  lilagniticd  5 diameters. 

Fig.  ISO.  A 3oru8  with  indusium  destroyed. 

M 2 
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Fig.  131.  Fig.  132. 


Cnemidaria  horrida. 

Fig.  131.  Tlie  same,  side  view,  showing  the  fragment 
of  the  indusium  at  the  base. 

Fig.  132.  Vertical  section  of  a sorus. 

Figs.  130-132  magnified  25  diameters. 

tha2e£6  (Polypodiaceous  Ferns),  ■with  an  in- 
dusium brnsting  irregidarly,  and  lea'vdng  the 
numerous  sporanges  almost  bare.  Exotic. 

COAL. — This  substance,  although  classed 
from  its  mode  of  occm’rence  in  nature  in  the 
mineral  kingdom,  is  in  all  cases  of  vege- 
table origin.  The  degree,  however,  in  which 
traces  of  organic  structure  may  be  detected 
in  it  varj'  extremely.  Coal  may  be  either 
tolerably containing  but  slight  admix- 
ture of  earthy  matters,  or  it  may  contain 
large  quantities  of  earthy  substance,  and 
pass  gradually  into  a carbonaceous  impreg- 
nation of  an  earthy  basis,  as  in  the  various 
modifications  of  bituminous  shales.  In  the 
next  place  the  degi'oe  of  metamoiqihosis  of 
the  vegetable  matter  may  be  equally  varied, 
so  that  Ave  have  it  still  retaining  its  struc- 
ture A'ery  eAudently,  as  in  lignites,  &c.,  or 
with  the  structure  gi-eatly  destroyed,  or 
altogether  lost,  as  in  much  ordinarj"  coal 
and  anthracite,  Avhich  hoAA-ever  are  appa- 
rent!)" of  somewhat  different  origin  from 
the  more  recent  lignites.  The  old  coal-beds 
appear  to  have  been  formed  from  deposits 
analogous  to  our  peat-bogs,  and  hence  na- 
turally consist  in  great  part  of  vegetables 
whose  remains  soon  became  indistinguish- 
able ; but  that  ai-borescent  A^egetation  was 
also  present  and  contidbuted  to  form  the 
coal,  seems  proved  by  the  detection  of  woody 
stnicture  like  that  of  the  ConifertE  in  certain 
specimens  of  coal.  Sometimes  the  woody 
stnicture  is  even  evident  to  the  naked  eye, 
in  a charcoal-like  appearance  of  the  fractured 
surface  of  coal.  In  many  lignites  the  coal 
consists  of  trunks  of  trees  converted  into 
coal  Avithout  much  alteration  of  the  appear- 
ance of  texture  oi  thcAvood;  and  in  these 
the  structure  is  veiy  readily  made  out  by 
means  of  the  microscope.  It  would  be  put 
of  place  here  to  enter  upon  the  geological 
and  chemical  questions  connected  Avith  coal ; 
the  object  of  applying  the  microscope  to  it 
is  to  ascertain  the  exi.stence  or  absence  of 


organic  structure.  For  this  purpose  various  fl 
methods  are  employed.  That  most  in  use 
is  the  preparation  of  exceedingly  thin  slices  ■ 
in  the  manner  usually  adopted  for  fossil  I 
structures,  but  the  brittle  and  opaque  cha-  I 
racter  of  coal  opposes  great  difficulties  hero.  ■ 
Traces  of  structure  may  be  made  out  in  some  ■ 
cases  by  gi’inding  coal  to  fine  poAvder  and  I 
examining  the  fragments,  but  this  plan  is  9 
very  unsatisfactory.  A third  method  is  to  ■ 
burn  the  coal  to  a white  ash,  and  examine  9 
this  under  the  microscope  : it  often  exhibits  9 
perfect  skeletons  of  vegetable  cells,  but  these  9 
are  very  fragile  and  require  great  care  in  9 
their  management.  By  imbuing  them  A"ery  9 
cautiously  with  turpentine  and  Canada  bal-  9 
sam,  and  placing  on  the  covering  glass  when  9 
the  latter  has  become  rather  firm,  permanent  9 
preparations  may  be  often  obtained.  Schulze  9 
recommends  boding  in  nitric  acid  before  9 
incinerating  the  coal.  The  method  which  9 
has  been  attended  Avith  most  success  in  our  9 
hands  is  as  follows.  The  coal  is  macerated  9 
for  about  a AA"eek  in  a solution  of  carbonate  9 
of  potash ; at  the  end  of  that  time  it  is  9 
possible  to  cut  tolerably  thin  slices  with  a 9 
razor.  These  slices  are  then  placed  in  a 9 
watch-glass  Avith  strong  nitric  acid,  covered  9 
and  gently  heated;  they  soon  turn  broAvnish,  9 
then  yellow,  when  the  process  must  be  ar-  9 
rested  by  dropping  the  Avhole  into  a saucer  9 
of  cold  water,  or  else  the  coal  would  be  9 
dissolA"ed.  The  slices  thus  treated  appear  9 
of  a darkish  amber  colour,  A^eiy  transparent,  9 
and  exhibit  the  structure,  when  existing,  9 
most  clearly.  We  have  obtained  longitu-  9 
dinal  and  transverse  sections  of  Coniferous  9 
wood  from  various  coals  in  this  way.  The  9 
specimens  are  best  presented  in  glycerine,  9 
in  cells ; we  find  that  spirit  renders  them  9 
opaque,  and  even  Canada  balsam  has  the  9 
same  defect.  Schidze  states  that  he  has  9 
brought  out  the  cellulose  reaction  withiodine,  9 
in  coal  treated  Avith  nitric  acid  and  chlorate  9 
of  potash.  9 

The  proper  identification  of  A'e^etable  9 
stinictures  in  coal  must  of  course  depend  9 
upon  a sufficient  knowledge  of  the  charac-  9 
ters  of  A'egetable  tissues  and  organisms  being  9 
possessed  by  the  observer.  9 

Biel.  AVitham,  Internal  Structure  of  .9 
Fufssil  Vegetables,  Edinb.  1833 ; Link,  Ueh.  3 
den  Ursprung  der  Steinkohlen,  <^c.,  Abhandl.  s 
Berlin  Akaclem.  1838.  p.  34 ; Goppert,  Preis-  9 
schrift  iiber  Steinkohlen,  Leiden,  1848 ; J 
Lindley  and  Hutton,  Fossil  Flora ; Schlei- 
den  and  Schmidt,  Geognost.  Verhaltn.  des  jr 
Saalthalcs,  I,eipzig,  1846 ; Ehrenberg  and  M 
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Schulze,  Ber.  Berlin  Akud.  Oct.  1844 ; F. 
Schulze,  ibid.  Nov.  1855;  Ann.  Nat.  Hist. 
xvi.  p.  09 ; Bailey  on  Anthracite  Coal,  Ann. 
Nat.  Hist,  xviii.  p.  67 ; Unger,  Genera  et 
Species  Plant.  Foss.  1850. 

COB^EA,  Cuv. — A climbing  Dicotyledo- 
nous plant,  of  the  Nat.  Order  Polemoniacefe, 

I common  in  cultivation,  remarkable  for  the 
! curious  pjTiform  cells  upon  its  seeds,  con- 
taining a spiral  fibre  (PI.  21.  fig.  20).  See 
■ Spiral  Sthuctuees. 

COCCIDIUM. — A form  of  fructification 
; in  the  Flobide.®. 

1 COCCINELLA,  Linn.  (Lady-bird).  A 
I genus  of  Insects,  of  the  order  Coleoptera, 
i and  family  Coccinellidae. 

C.  septempunctata,  the  common  lady-bird. 
This  insect  exhibits  the  circulation  through 
the  elytra.  If  one  of  these  is  separated 
from  the  body  without  being  detached,  and 
arranged  in  such  manner  that  it  may  be 
viewed  as  a transparent  object,  slow  and 
uniform  continuous  cuiTents,  one  ascending 
and  the  other  descending,  will  be  seen  be- 
tween the  laminae  of  which  the  eljdrum 
consists.  On  dividing  the  latter,  an  amber 
ti’ansparent  liquid  containing  colourless  glo- 
bules escapes. 

Bibl.  Nicolet,  Ann.  d.  Sc.  Nat.  3 sdr. 
7 ; Westwood,  Introdnction,  ^c. ; Curtis, 
Brit.  Ent.  208  ; Stephens,  Illiistr.  Brit. 
Entotn. ; Hemch  - Schaeffer,  Synops.  gen. 

. CoccineU.,  Deutschl.  Ins.  hft.  128. 

COCCOCARPE^  (Algae).  See  Cbyp- 

TONEMIACE®:. 

COCCOCARPEtE. — A family  of  Gym- 
nocarpous  Lichens,  consisting  of  several 
genera,  of  which  the  native  examples  are 
parasitic  upon  other  Lichens,  and  consist 
almost  entirely  of  fructification.  Abro- 
tkaUus  and  Scuftda  produce  pycnidia  as  well 
as  apothecia  and  spermogonia. 

British  genera. 

1.  Ahrothallm.  Nonnal  apothecia  burst- 
ing out  from  the  surface  of  other  (living) 
Lichens,  at  first  flat,  then  cushion-shaped 

; or  globose-capitate,  sessile,  free,  but  desti- 
1 tute  of  a margin.  Thecae  8-spored,  spores 
i bilocular. 

2.  Scutula.  Apothecia  superficial  on  other 
i living  I>ichens,  scutifoim,  discoid  - emar- 
I ginate,  hymenium  flat ; otherwise  like  Abro- 

thallus. 

Bibl.  See  the  Genera. 

COCCOCTILORIS,  Spyengcl  [Palmo- 
glcca,  Kiitz.).  — A genus  of  PalmellaceiB 
(ConfeiTToid  Algae),  consisting  of  gi-een  mi- 
croscopic cells,  oval  or  globular,  imbedded 


in  a gelatinous  matrix,  which  is  at  first  de- 
finite in  form  (thus  differing  from  Palmella), 
and  subsequently  effused  and  shapeless.  The 
green  cells  are  vesicles,  filled  with  granular 
colouring  matter  (chlorophyll)  when  in 
active  vegetation.  They  multiply  by  divi- 
sion, and  besides  this,  some  of  them  grow 
much  larger  than  the  rest,  and  have  their 
contents  conv^erted  into  a number  of  cells  ; 
these  large  cells  become  free  from  the  gene- 
ral frond,  and  lay  the  foundation  of  new 
ones,  originally  of  definite  form,  which  in- 
crease in  size  by  the  division  of  the  in- 
dividuals within  a persistent  gelatinous 
investment.  Brebisson,  Ralfs  and  Al.  Braun 
describe  a pi’ocess  of  conjugation  in  C.  Bre- 
bissonii.  Two  ordinary  cells  come  into 
contact,  and  their  membranes  become  fused ; 
the  inteimiingled  contents  then  imdergo  a 
metamorphosis,  brownish  oil-globules  re- 
placing the  chlorophyll ; and  the  ‘ spore- 
ceU’  thus  produced  passes  through  a period 
of  rest  before  resuming  its  vegetative  deve- 
lopment. Thwaites  states  that  the  slender 
filamentous  bodies  sometimes  found  in  the 
frond  are  part  of  the  organization  of  the 
lant.  We  think  there  must  be  some  error 
ere  (see  Palmellaceje).  Several  British 
species  are  described : 

1.  C.  protuberans,  Spreng.  Frond  gi-een, 
iiTegidarly  lobed,  spreading  on  the  ground, 
cells  elliptical,  about  1-3000",  enlarged  vesi- 
cles 1-500  to  1-1000".  Hassall,  Br.  Fr. 
Algce,  pi.  76.  fig.  7,  pi.  82.  figs.  6-10 ; Pal- 
mella  protuberans,  Grev.  Sc.  Crypt.  FI.  pi. 
243.  fig.  1. 

2.  C.  muscicola,  Meneghini.  Hassall,  1.  c. 
pi.  78.  figs.  3 a,  3 b. 

3.  C.  hyalina,  Menegh.  Aquatic.  Hass. 
1.  c.  pi.  78.  figs.  2 a,  2 b. 

4.  C.  depressa,  Menegh.  Hass.  1.  c.  pi.  78. 
figs.  4 «,  4 6. 

5.  C.  Mooreana.  Hass.  . c.  pi.  78.  la,  li. 

6.  C.  ricularis.  Hass.  1.  c.  pi.  78.  Qab. 

7.  C.  Grevillei,  Hass.  Frond  minute, 
densely  crowded,  globose  or  somewhat 
lobed,  green.  In  heathy  moist  situations, 
frequent.  Hass.  1.  c.  pi.  78.  figs.  7 ab  and  8 ; 
Palmella  botryoidcs,  Grev.  Sc.  Crypt.  FI. 
pi.  243.  fig.  2. 

The  plants  are  not  yet  satisfactorily  un- 
deretood ; the  relations  to  Palmella  and 
Glceocapsa  are  confused. 

Bibl.  As  above ; also  Meneghini,  Monogr. 
Nostoehinearum  ; Kiitzing,  Phyc.  generalis ; 
Al.  Braun,  Rejncenescence,  Jj-c.,  Ray  Soc. 
Vol.  1853  (ns  Palmogkva) ; Thwaites,  Ann. 
Nat.  Hist.  scr.  2.  vol.  ii.  p.  312  (as  Pal- 


COCOA. 


COCCONEIS.  [ 166  ] 


mellii)  5 Nfigeli,  Einzcll.  Alqen.  Zuricli, 
1849. 

COCCONEIS,  Ehr. — A gemis  of  Diato- 
macete. 

Char.  Frustules  single,  depressed,  adnate; 
valves  elliptical,  one  of  them  with  a median 
line  and  central  nodule. 

The  valves  are  mostly  covered  with  dots 
(minute  depressions),  appearing  like  lines 
under  a low  power. 

The  upper  valve  diffeie  from  the  adnate 
one  in  not  being  furnished  with  the  central 
nodule;  under  a low  power  it  appears  to 
have  a median  line,  as  well  as  the  adnate 
valve ; hut  this,  in  some  at  least,  arises  fr-oni 
the  dots  or  mai’kings  at  this  part  being  more 
closely  in  contact  than  elsewhere. 

1.  C.  pedieulus  (PI.  12.  fig.  17).  Frustules 
very  slightly  arched  (fr’ont  view) ; valves 
elliptical,  striae  longitudinal,  faint;  length 
1-1200  to  1-700" ; aquatic. 

2.  C.  placentula.  Frustules  flat;  valves 
elliptical ; striae  longitudinal,  faint ; length 
1-760" ; aquatic,  common. 

3.  C.  scutelluni  (PI.  12.  fig.  18).  Frustules 
dorsaUy  convex  ; valves  ovato  - elliptical, 
striae  transverse  or  slightly  curved ; length 
1-700";  mai’ine.  /3.  Nodule  dilated  into  a 
stauros. 

4.  C.  Thwaitesii  (^Achnanthidimn  jlexillum, 
Brdbiss.,  Kiitz.).  Ends  of  valves  slightly 
produced ; aquatic ; length  1-900". 

5.  C.  GrcviUit.  Oval,  with  transverse 
canaliculi;  marine. 

6.  C.diaphana.  Elliptical,  diaphanous;  mar. 

Many  other  foreign  species. 

Bibl.  Ehi*enb.  Infus. ; Kiitzing,  Bacill., 
and  Sp.Al(/.  p.  50;  Smith,  Brit.  Dial.  i.  p.  21. 

COCCONEMA,  Ehr. — A genus  of  Diato- 
maceae. 

Char.  Frustules  stipitate,  navicular,  some- 
what arched  (side  view) ; valves  with  a sub- 
median  line,  with  central  and  terminal 
nodules  ( = stipitate  Cumhdlce).  Aquatic 
(British). 

The  valves  are  ti’ansversely  striated,  the 
striae  being  resolvable  into  dots  (depres- 
sions). 

1.  C.  lanceolatum  (PI.  12.  figs.  19  & 20). 
Front  view  of  frrtstules  lanceolate,  trmrcate 
at  the  errds ; valves  serrrilanceolate,  very 
slightly  inflated  at  the  centre  of  the  concave 
margin;  length  1-150".  Common.  Stipes 
dichotorrrorrs,  jointed. 

2.  C.  cymhiforme.  Scarcely  distinct  fr-om 
the  last  (Srrr.)  ; stipites  filiform,  obsolete, 
interwoven  into  a gelatinous  mass ; length 
1-330". 


8.  C.  cistida.  Front  view  elliptic-oblong, 
obtuse ; valves  inflated  on  corrcave  rrrargin; 
stipes  elongate,  filiform,  sirrrple  or  subra- 
mose;  len^h  1-450";  common. 

4:.  C.parmm  (Srn.).  Several  other  foreign 
species. 

Bibl.  Ehr.  Lifm. ; Smith,  Brit.  Biat.  i. 
p.  76 ; Kiitz.  Bacill.  and  Sp.  Ala.  69. 

COCCUDINA,  Buj. — A genus  of  Infu- 
soria, of  the  family  Ploesconina 

Char.  Body  oval,  depressed  or  almost 
discoid,  often  slightly  sinuous  at  the  margin; 
convex,  fruTowed  or  granular  and  glabrous 
above ; concave  beneath,  and  furnished  rvith 
vibratile  cilia  and  cirriri  or  comicrrlate  ap- 
pendages, serving  as  legs ; no  mouth. 

The  species  of  this  genus  known  to 
Ehrenberg  are  arranged  among  his  Oxy- 
trichina  and  Euplota. 

C.  costata  (PI.  41.  fig.  3).  Body  obliquely 
narrowed  and  sinuous  hr  front,  convex  and 
frrrrowed  above,  or  with  from  five  to  six 
very  projecting  tubercular  ribs;  appendages 
grouped  at  the  two  ends ; the  airterior  more 
slerrder  and  vibratile ; length  1-950" ; hr 
marsh -water. 

Three  other  species.  Uujardin  remarks 
that  Ehrenberg’s  genrrs  Aspidisca  belongs' 
here. 

Bibl.  Duiardin,  Infus.  p.  445. 

COCK-CtlAFFEli.  See  Melolontha. 

COCK-ROACH.  See  Blatta. 

COCOA. — This  substance  consists  of  the 
seeds  of  Theobroma  Cacao  (Ternstroemia- 
ceae),  and  is  largely  used  in  a nranufactured 
form  under  this  name,  and,  mixed  vith 
sugar  and  other  ingredients,  that  of  choco- 
late. The  various  powders  and  pastes  thus 
designated  appear  to  be  very  extensively 
falsified.  A difference  of  quality  is  in  the 
first  place  produced  by  the  admixture  or 
exclusion  ot  the  husk  of  the  seeds;  still 
more  important  degradation  arises  from  the 
use  of  floru's  of  various  kinds,  gr’ormd  roots 
such  as  chicory  added  to  give  weight,  toge- 
ther with  coloured  earihs  to  disguise  these. 

The  tissues  forming  the  husk  of  the  Cocoa 
seed  include  loose  filamentous  cells,  a nreni- 
brane  composed  of  a single  la}’er  of  flat 
parenchymatous  cells  with  thin  walls,  and 
another,  thicker,  consisting  of  a number  of 
la}'ers  of  large  parenchymatous  cells,  in  the 
inner  parf  of  which  are  contained  spiral 
vessels  and  woody  fibre ; the  outer  part  of 
the  dark-coloru-ei  albrunen  of  the  seed  is 
composed  of  angular,  the  internal  mass  of 
rounded  cells  of  delicate  structure  filled 
with  oil-globides  and  starch-gr-anules.  In 
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the  intcwpaces  between  the  lobes  occiu’s  a 
tinelv  fibrous  tissue,  in  which  are  found 
ciTstals  (of  fatty  matters  ?).  The  presence 
of  the  filamentous,  the  large  parenchymatous 
cells,  and  the  spiral  vessels  indicates  when 
the  bark  has  been  ground  up  with  the  finer 
part  of  the  seed. 

The  various  flours  and  starches  are  to  be 
detected  by  the  characters  of  their  gi-amdes 
(Starch)';  the  pitted  ducts  betray  the  pre- 
sence of  chicory  or  other  roots  (see  Chi- 
cory). 

Chocolate  is  a compound  made  im  with 
starches  and  sugar,  and  flavom’ed  with 
cinnamon,  vanilla,  and  other  ingredients. 
The  examination  of  its  preparations  must 
perhaps  be  limited  to  comparative  richness 
in  cocoa,  and  the  detection  of  coarse  substi- 
tutes for  aiTOwroot  and  similar  starches.^ 

Birl.  Hassall,  Food  and  its  Adulterations, 
p.  207. 

COCOA-NUT.— The  seed  of  the  Cocoa- 
nut  Palm,  Cocos  nucifera  (Monocotyledon). 
Sections  of  the  remarkably  hard  shell  of 
this  nut  afford  good  specimens  of  very 
greatly  consolidated  woody  tissue,  while 
the  fleshy  contents  form  an  example  of 
oily  albumen,  the  soft  thick-walled  cells 
containing  abundance  of  drops  of  oil  in  their 
cawties.  The  husk  of  the  nut  is  composed 
of  flbres  analogous  in  their  structure  to 
liber,  and  used  for  similar  purposes.  See 
Fibrous  Structures. 

CODIOLUM,  Al.  Braim. — A genus  of 
Unicellular  Algae,  of  which  the  only  known 
species,  C.  gregarium,  is  marine.  It  consists 
of  a clavate  tubular  cell,  attenuated  from 
about  midway  into  a slender  base,  by  which 
it  is  attached  to  piles,  &c.  Length,  when 
fuU-gi'Own,  about  1-25",  diameter  of  the 
clavate  part  about  1-300";  gi’een  above, 
clear  below.  The  gi’een  contents  are  Anally 
converted  into  many  2-cUiated  zoospores, 
which  escape  by  ruptiue  of  the  cell,  as  in 
the  sporanges  of  Codium. 

C.  gregarium  was  foimd  at  Heligoland, 
and  may  be  looked  for  on  the  British  coast. 

Bibl.  Al.  Braun,  Alg.  UniceU.  Gen.  nor. 
Leipsic,  1855.  p.  19,  pi.  1. 

CODIUM,  Stackh. — A genus  of  Siphona- 
cese  (ConfeiYoid  Algse).  Marine.  The  spe- 
cies have  dark  green  spongy  fronds  of 
cylindrical,  flat,  globular  or  crust-like  form, 
composed  of  interlacing  continuous  fila- 
ments devoid  of  septa,  tenninating  in  ra- 
diating club-shaped  filaments  at  the  sm-face 
(fig.  1-33).  The  sporanges  (spores),  are 
produced  in  lateral  branches  from  the  cla- 


vato  cells,  foi’ming  long  elliptical  sacs,  the 
contents  of  which  are  converted  into  a Viist 

Fig.  133. 


Codium  tomentosum. 

Saccate  cells  arising  from  the  filaments  at  the  surface. 

Magnified  10  diameters. 

number  of  biciliated  zoospores,  discharged 
when  mature  (PI.  5.  fig.  15). 

Bibl.  Harvey,  Hr.  Mar.  Alg.  pi.  24  A ; 
Phyc.  Brit.  pi.  93.  35  B ; and  Thuret,  Ann. 
des  Sc.  Fat.  3 sdr.  xiv.  2.32,  pi.  23.  figs.  1-6. 

CCELOGYSTIS,  Kiitz.— Probably  a rest- 
ing form  of  Euglena. 

COELOSPELERIUM,  Niig.  — Probably 
the  same  as  Coccochloris. 

CGENOCOLEUS,  Berk,  and  Thwaites.— 
A genus  of  Oscillatoriacese,  distinguished 
by  the  filaments  growing  “ within  a tough, 
sldnny,  more  or  less  permanent  outer  coat.” 
C.  Smithii  foi-ms  a red  mat  of  interlacing 
threads  on  boggy  soil;  the  separate  filaments 
are  green.  C.  cirrhosum,  Eng.  Bot.  p.  2920, 
is  a Desmonema. 

Bibl.  English  Bot.  Supp.  pi.  2940. 

CCENURIJS,  Rudolphi.  — A supposed 
genus  of  Entozoa,  placed  in  the  order  Ste- 
relmintha,  and  family  Cystica. 

Char.  A simple  vesicle  filled  with  an 
albuminous  liquid,  upon  the  outer  surface 
of  which  a number  of  soft,  short,  retractile, 
cylindrical  and  rugose  rather  than  jointed 
bodies  are  situated.  The  head  of  each  re- 
sembles that  of  a Tania,  having  foiu  disks 
and  a crown  of  hooks. 

Recent  researches  have  shown  that  the 
single  supposed  species,  C.  cerehrulis  (PI. 
16.  fig.  10),  is  the  larva  of  a new  species  of 
Tania,  allied  to  T.  marginata. 

It  occurs  in  the  brain  of  sheep,  producing 
the  “staggers;”  sometimes  also  in  that  of 
the  Horse,  the  Ox,  and  the  Rabbit.  The 
vesicle  is  as  large  as  the  egg  of  a hen  or  a 
pigeon.  The  bodies  when  extended  are  about 
the  1-6  or  1-6"  in  length.  When  retracted 
theyappear  to  the  naked  eye  as  opaque  white 
specks. 
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Bibl.  Duiardin,  Hut.  nat.  (T Hehninthes, 
p.  636 ; Kiichenmeister,  Cosmos,  iv.  p.  388. 

COFFEE. — The  “ben-ies,”  as  they  are 
vulp:arly  called,  of  coffee,  are  the  seeds  of 
Coffcea  arahica,  a Dicotyledonous  plant,  of 
the  Nat.  Order  Cinchonacefe. 

The  “berries”  consist  of  a mass  of  hard 
endosperm,  composed  of  closely  adherent 
thick--n’alled  angidar  cells  (horny  Albu- 
men), with  a thick  skin  composed  of  a 
layer  of  thin-walled  parenchymatous  cells 
forming  a membrane,  and  a layer  of  hard, 
easily  separable,  pitted,  thick-walled  paren- 
chjmiatous  cells  of  larger  size ; true  spiral 
vessels  occiu'  in  the  groove  on  the  inner  face 
of  the  seed.  Ground  coftee  is  subject  to 
very  extensive  adulterations,  most  of  which 
may  be  detected  by  the  microscope,— by 
which  the  vasculai'  and  parenchymatous 
tissues  of  roots,  the  starch  or  the  integu- 
ments of  various  gi-ains  and  seeds,  &c.  (men- 
tioned more  particularly  under  Chicohy) 
may  be  discovered. 

Bibl.  Hassall,  Food  and  its  Adulterations, 
pp.  3,  168,  523. 

COIE. — The  term  coir-rope  is  applied  to 
cordage  manufactured  from  the  fibrous  tis- 
sue of  the  husk  of  the  cocoa-nut.  See 
Fibbous  Substances. 

COLACIUM,Ehr. — A genus  of  Infusoria, 
of  the  family  Astasisea. 

Char.  Not  clearly  deteiTnined.  A single 
eye-spot  (sometimes  absent) ; body  fixed  by 
a pedicle,  which  is  either  single  or  branched. 

Parasitic  upon  Entomosti-aca  and  Rota- 
toria. A vibratory  organ  is  present  in  front ; 
but  whether  consisting  of  a flagelliform  fila- 
ment or  a number  of  cilia  is  xmlmown. 

1.  C.  vesicidosum  (PI.  23.  fig.  32).  Ovato- 
fusifonn,  variable,  internal  vesicles  distinct ; 
pedicel  very  short,  rarely  branched ; bright 
green ; length  1-860". 

2.  C.  stentorium.  Cylindncal,  conical  or 
funnel-shaped,  variable,  internal  vesicles  less 
distinct,  pedicel  generally  ramose;  bright 
gi-een;  length  1-1150". 

Bibl.  Ehr.  Infits.  115. 

COLEOCILETE,  De  Br^biss. — A genus 
of  ChaetophoracefB  (Confervoid  Algie),  of 
which  one  species,  C.  scutata,  is  apparently 
pretty  common  in  freshvmter  pools,  forming 
minute  green  disks  (fig.  134)  adhering  to 
leaves,  to  the  larger  Conferva,  sticks,  &c., 
also  to  the  sides  of  glass  vessels  in  which 
aquatic  plants  are  kept  growing.  The  disks 
are  formed  of  a number  of  dichotomous 
filaments  radiating  from  a central  cell  and 
cohering  laterally,  the  whole  being  closely 


applied  on  the  surface  of  support,  so  that 
the  discoid  form  is  occasionally  modified  by 
this  (we  hai  e seen  it  fonning  a kind  of  cup 
and  irregular  fan-like  lobes,  on  the  ends  of 
the  articulations  of  Jlydrodictyoii).  In  cer- 
tain cases  the  filaments  are  more  or  less  free 


Fig.  134.  Fig.  136. 


Coleochsete  scutata. 

Fig.  134.  A perfect  plant.  Magnified  25  diameters. 

Fig.  135.  Propagula  from  the  back  of  the  frond.  Mag- 
nified 50  diameters, 

Fig.  136.  Commencement  of  the  development  of  a frond 
from  a propagulum.  J\lagnified  100  diameters. 

from  their  lateral  union.  The  contents  of 
the  cells  are  as  usual  in  this  family ; Ralfs 
was  in  eiTor  in  stating  that  they  are  col- 
lected in  the  centre ; this  is  only  the  case 
when  about  to  be  converted  into  zoospores, 
or  when  dried.  From  the  back  of  many  of 
the  cells  projects  a long  tubular  process 
(fig.  134),  Avith  a bulbous  base.  The  nature 
of  this  structure  is  A’eiy  obscure ; it  is  com- 
moidy  described  as  open  at  the  summit, 
from  whence  is  prortuded  a long  bristle. 
It  appears  open  in  dried  specimens  of  C. 
pukinata.  But  it  is  doubtful  whether  this 
is  not  a deception  arising  from  the  tube 
becoming  suddenly  naiTowed  into  a long 
bristle-Hlce  point.  The  plants  are  reproduced 
by  zoospores  and  by  spores.  The  former 
are  produced  singly  in  the  cells,  fr-om  the 
Avhole  contents,  beai"  two  cilia,  and  break 
out  at  the  back  of  the  cell  in  C.  scutata, 
from  the  side  in  C.  pukinata.  The  (resting) 
spores  are  formed  in  cells  near  the  margin, 
in  pemdtimate  cells  of  the  radiating  fila- 
ments, on  the  badf,  therefore,  in  C.  scutata, 
at  the  ends  of  the  branches  in  C.  2ndvinata. 
A curious  process  is  described  by  Al.  Braun 
and  Pringsheim  as  occurring  in  connexion 
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with  tliis ; a terminal  cell  enlarges  very 
much,  and  becomes  surrounded  by  a kind 
of  rind  or  cellular  coat,  through  gi'owth  of 
cellular  branchlets  from  the  preceding  and 
the  surrounding  cells,  which  branchlets  meet 
and  enclose  it.  This  large  cell  or  sporange 
opens  at  the  end,  receiA'es  the  spermatozoids, 
and  its  contents  are  then  converted  into  6-8 
restiug-spores.  Pringsheim  states  that  the 
; resting-spores  first  produce  zoospores  in 
germination,  one  from  the  whole  contents 
!l  of  each  spore.  The  antheridia  are  simple 
I sacs  fonned  many  together,  in  situations 
similar  to  the  sporanges. 

I 1.  C.  scutata,  De  Br^b.  (Pln/llactidiiim, 

! Kiitz.,  Phi/c.  ffen.')  (fig.  134).  Fronds  dis- 
coid, sporanges  on  the  back.  On  aquatic 

5 limits,  &c.,  common  (?).  A variety,  /3  so- 
uta,  occiu’s  with  the  radiating  filaments 
more  or  less  fr'ee. 

2.  C.  pulvinata,  A.  Braun.  Fronds  com- 
posed of  tufted-brauched,  radiating,  fr'ee 
filaments ; sporanges  globose,  at  the  ends  of 
the  filaments.  Chcetophora  tuherculata,  C. 
Miill.,  according  to  Kiitzing. 

Bibl.  De  Brebisson,  Ann.  des  Sc.  Nat. 
3 ser.  i.  p.  29,  pi.  2 ; RaJfs,  Ann.  Nat.  Hist. 
xvi.  p.  309,  pi.  10;  Hass.  Brit.  Fr.  Alg.  217, 
pi.  77;  Al.  Braun,  Rejuvenescence,  Ray  Soc. 
Vol.  1853,  passmi\  Kiitzing,  Species  Alg. 
424 ; Midler,  Regcnsh.  “ Flora, xxv.  B.  ii. 
p.  51.3,  pi.  3 (1842) ; Pringsheim,  Berl.  Ber. 
March  1856 ; Ibid.  May  1866. 

COLEOPTEEA. — The  twelfth  order  of 
Insects,  containing  the  beetles.  See  In- 
sects. 

COLEOSPOEIUM,  Levedle. — A genus 
of  Uredinei  (Coniomycetous  Fimgi),  sepa- 
rated from  Uredo,  which  proves  to  be  a 
temporary  foi-m  of  many  distinct  and  inde- 
pendent plants  (see  Uhedo).  These  frmgi, 
which  may  be  well  observed  in  C.  sene- 
eionis,  Schlecht,  and  other  common  spe- 
cies, appear  as  yellow,  reddish,  or  broMm- 
ish  pulvei'ident  'spots  upon  the  leaves  of 
living  plants.  Their  mycelium,  creeping  in 
the  intercellular  tissues  of  the  plants  upon 
which  they  are  parasitic,  consists  of  deli- 
cate branched  filaments,  which  collect  toge- 
ther at  certain  points,  become  interwoA’en, 
at  the  same  time  acquiilng  orange  or  yellow 
cell-contents,  so  as  to  foi-m  a fiat  cushion- 
like body  (clinode  or  stroma').  From  this 
arise  vertical  or  radiating,  branched,  club- 
shaped,  sac-like  prolongations  of  some  of 
the  filaments,  which  club-shaped  sacs  or 
tubes  become  the  asci  {sporangia)  : the  oldest 
are  found  in  the  centre,  the  youngest  at  the 


circumference  of  the  group.  The  club- 
shaped  asci,  filled  with  yellow  or  brown 
contents,  become  finnly  coherent  laterally 
(at  this  stage  they  constitute  Uredo  treniel- 
iosa).  The  first  spore  is  fonned  near  the 
summit  of  the  clavate  ascus,  leaving  a little 
clear  space  at  the  tip ; then  a second  spore 
below  the  first,  and  so  on  to  a third  and 
fourth,  occasionally  to  a fifth ; these  in- 
crease in  size  so  as  to  conceal  the  existence 
of  the  sac  in  which  they  are  contained;  only 
the  tips  of  all  the  laterally  coherent  sacs  or 
asci,  left  empty  in  the  spore-formation,  fonn 
by  their  union  a transparent  layer,  present- 
ing, when  seen  fr'om  above,  somewhat  the 
appearance  of  the  comeae  of  the  compoimd 
eye  of  an  insect.  This  lamella  is  biu’st  open, 
■with  the  epidei’mis  of  the  infected  plant;  and 
the  spores  (now  stylospores),  which  groAv 
into  OA'al  and  globular  forms,  become  de- 
tached from  one  another  and  lie  loose, 
fonning  the  yellow,  red  or  brown  pulveru- 
lent spots  aboA'e  alluded  to.  The  spores 
have  a granular  cuticle  and  then'  coat  is 
double.  The  above  is  the  Uredo-form ; be- 
sides this  there  is  another  fonn  of  fruit,  in 
which  the  stalked  rows  of  stylospores  are 
represented  by  oblong  4-5-loculai'  sacs,  each 
of  the  chambers  of  which  ultimately  emit 
a long  slender  tube  terminating  in  a minute 
renifoi-m ‘sporidiimi’  (Tulasne).  British  spe- 
cies (we  cannot  find  distinctive  characters) : 

1.  C.  synantherarum.  Fries.  On  Colt’s- 
foot,  &c., common.  Ur.  compransor,  Schlecht, 
(in  pax't)  ; U.  tussilaqinis,  Pers. 

2.  a senecionis,  Fr.  On  Groimdsel,  com- 
mon. U.  senecionis,  Schlecht. 

3.  C.  campamdacearum,  hey.  On  Cam- 
pamda>.  U.  campanula,  Pers. 

4.  C.  7'hinanthacearum,  Lev.  On  Eu- 
phrasia, &c.  U.  rhinanihaccanim,  De  C. 

6.  C.  pidsatillarum,  Fr.  U.  pulsafillarum, 
Sti'auss. 

6.  C.  pinguis.  Lev.  On  leaves,  &c.  of 
roses,  common.  U.  effusa,  Strauss ; Grev. 
Sc.  Crypt.  FI.  t.  19. 

Bibl.  Leveilld,  Ann.  des  Sc.  Nat.  3 sdr. 
idii.  369 ; De  Bary,  Brandpilze,  Berlin,  1863. 

6 24,  pi.  2 ; Fries,  Summa  Veget.  p.  612 ; 

erk.  in  Hook.  Br.  FI.  ii.  pt.  2.  377-9,  &c. ; 
Tulasne,  Ann.  des  Sc.  Nat.  4 sdr.  ii.  ■nn.  135 
179.  ' 


COLEPINA,  Ehr. — A family  of  Infu- 
soria. 

Char.  Carapace  ban-el-shaped,  trai  ersed 
longitudinally  or  transversely,  or  both,  by 
fuiTO-vys,  in  which  are  situated  minute  vibra- 
tile  cilia  ; truncate,  and  either  smooth  or 
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dentate  in  front ; posteriorly  terminated  by 
from  two  to  five  points  or  teeth ; aquatic. 

Ehi-euberg  states  that  the  oi-al  and  anal 
orifices  exist  at  the  opposite  ends  of  the 
body.  The  gastric  sacculi  are  i*eadily  filled 
with  colom-ing  matter.  Motion,  that  of  re- 
volution upon  the  longitudinal  axis. 

A single  genus : Coleps. 

COLEPS,  Elir. — A genus  of  Infusoria,  of 
the  family  Colepina. 

Char.  Those  of  the  family. 

These  animals  are  very  voracious,  and 
feed  freely  upon  the  portions  of  the  body  of 
crushed  Entomostraca,  which  attract  them 
as  much  as  sugar  attracts  flies. 

1.  C.  Jnrtm  (PI.  23.  fig.  33  a,  Ehr. ; fig. 
33  b,  Duj.).  Oval,  white,  carapace  tabulate, 
fuiTows  transverse  and  longitudinal ; poste- 
rior teeth  three  (two,  Duj.);  length  1-670 
to  1-430". 

/3  elongaius.  Cylindrical,  elongate,  length 
as  in  the  last. 

2.  C.  mricUs.  0\'ate,  fun’ows  transA'erse 
and  longitudinal,  green,  posterior  teeth  three ; 
length  1-960  to  1-570". 

3.  C.  amphacanthus.  Ovate,  carapace  di- 
vided by  ti’ansverse  fiuTows  only,  anterior 
teeth  unequal ; posterior  teeth  three,  laree ; 
length  1-280". 

4.  C.  incurvus.  Oblong,  nearly  cylindrical, 
slightly  curved,  white,  posterior  teeth  Aa'C  j 
length  1-430". 

Bibl.  Ehr.  Inf  us.  317 ; Duj.  Inf  us.  365. 

C0LLE1\L\.,  Ach. — A genus  of  - Colle- 
maceae  (Gymnocaipous  Lichens),  contain- 
ing a numlier  of  indigenous  species,  remark- 
able for  the  peculiar  gelatinous  character  of 
the  frond  and  the  beaded  aiTangement  of 
the  gonidia,  mostly  growing  on  the  ground 
or  among  Mosses  in  damp  places.  Tulasne 
has  shown  that  they  produce  spermogonia, 
with  speiTuatia,  which  are  generally  im- 
bedded in  the  substance  of  the  frond,  open- 
ing by  a teiminal  pore  (PI.  29.  fig.  13). 
The  fronds  are  mostly  dark  olive  or  blackish 
green. 

Bibl.  Hook.  Brit.  Flora,  v.  pt.  1.  211. 
See  also  under  Collbmace.®. 

COLLEiLVCEriE. — A family  of  Gymno- 
cai’pous  Lichens,  known  by  the  gelatinous 
character  of  the  (fresh)  thallus,  which  is 
composed  of  two  kinds  of  filaments  (see  Li- 
CHENBs),  some  branched  and  cylindrical, 
others  (gonidial)  monilifoian  (PI.  26.  fig.  13) 
or  palmeUiform,  tlie  fomier  gi-adually  com- 
bined into  the  excipida  supporting  the  thecie 
and  paraphyses,  constituting  the  apothecia. 
The  spermogonia  are  formed  in  a similar 


manner.  Some  authors  have  imagined  that 
the  Nostochaceao  are  early  conditions  of 
Collemm,  but  this  as.sumption  does  not  seem 
to  be  warranted.  British  genera : 

1.  Collema.  Thallus  of  unifonn  texture, 
gelatinous  when  fresh,  when  diy  generally 
becoming  hard  and  cartilaginous,  poljnnor- 
phous,  granulated,  foliaceous,  lobed,  lacini- 
ated  or  branched.  Apothecia  circular,  sessile, 
rarely  slightly  elevated,  boi-dered,  foi-med  of 
the  substance  of  the  thallus,  the  disk  some- 
times coloured. 

2.  Mxjriangiuin.  Thallus  orbiculate, 
tuberculate  or  uneven  plicate-striate  on 
both  sides,  gelatinous,  frill  of  juice,  dark- 
coloured,  pale  within.  Apothecia, — the  im- 
perfect, tuberculifonn  and  iimnarginate ; 
the  perfect,  scutelliform,  bordered  by  the 
thallus,  at  first  closed,  then  open,  contain- 
ing a thick  thalamiiun  of  the  same  dark 
colour,  multilocular,  with  a single  ascus  in 
each  loculus,  at  length  falling  into  dust. 
Sporidia  oblong,  in  eights,  eight  times  an- 
nulated,  the  rings  squarely  cellular,  pellucid, 
contained  in  ovoid-spherical  asci. 

3.  Synalissa.  Thallus  branched,  apothecia 
at  the  ends  of  fastigiate  branches,  at  first 
closed,  afterwards  open;  asci  tubular-cla- 
vate,  containing  nmnerous  sporidia. 

Bibl.  Tidasne,  Mem.  sur  les  Lichens,  Ann. 
des  Sc.  Nat.  3 s6r.  xvii.  29  & 202,  pi.  6 & 7 ; 
Fries,  Summa  Veget.  175 ; Itzig^sohn,  Botan. 
Zdt.  xii.  p.  621  (1854) ; Sachs,  ibid.  xiii.  1. 

COLLENCHYMA. — A pecidiar  kind  of 
thickening  of  cellidar  tissue  in  the  subepi- 
dermal  layers  of  many  herbaceous  stems, 
such  as  Bumex,  Beta,  Chenopodium,  See., 
which  some  have  regarded  as  intercellular 
substance,  while  others,  more  coiTectly,  have 
stated  it  to  consist  of  metamoi'phosed  second- 
ary layers  inside  the  cells.  See  for  the  dis- 
cussion, Intebcellulah  Substance. 

COLLETONEMA,  Br5bisson.— A genus 
of  Diatomaceae. 

Char.  Frustides  naidcular,  sigmoid  or 
straight,  arranged  in  rows,  and  immersed 
in  a gelatinous  mucus,  fonniug  a filiform 
frond.  Aquatic. 

1.  C.  cximium.  Valves  sigmoid ; length 
1-340". 

2.  C.  vulgar e.  Valves  elliptic-lanceolate, 
slightly  contracted  at  ends ; length  1-410". 

3.  C.  neglectum.  Valves  elliptic-lanceo- 
late ; length  1-250". 

4.  C.  subcohcerem-=Micromega  subcohee- 
rens. 

Two  other  species  (Kiitzing),  C.  viridulum 
and  C.  lacustre. 
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Bibl.  Smith,  Brit.  Dint.  ii.  69 ; Kiitzing, 
Sp.  Ah).  105. 

COLLOID  MATTER,  exudation  and 

CORPUSCDES  (animal). 

The  term  colloid  matter  or  exudation  is 
applied  to  a trans^ai'ent,  viscid,  yedoMash, 
structui’eless  or  slightly  granular  matter, 
resembling  liquid  gelatine.  In  a state  of 
greater  consistence,  it  sometimesfomis  hakes 
I or  irregidar  masses,  which  occasionally  pos- 
I ■ sess  a laminated  stracture. 
j ' In  a third  foim  it  constitutes  spherical, 
i rounded  or  oval,  sometimes  battened  micro- 
scopic coiqiuscles — simple  masses  of  sarcode 
(PI.  30.  hg.  22  a).  These  ai’e  either  homoge- 
neous, or  exhibit  numerous  laminae  (concen- 
i trie  colloid  corpuscles)  (PI.  30.  hg.  22  h)  ; 
sometimes  a kind  of  nuclear  body  is  present 
(hg.  22  c)  ; at  others  they  contain  carbonate 
and  phosphate  of  hme  (hg.  '22 d).  Sometimes 
they  exhibit  a radiate  appearance  (hg.  22  c). 
In  the  liquid  fomi,  coUoid  exudation  is 
found  within  cysts  in  the  thymus  and 
thyroid  glands,  the  ov'aiy,  &c.,  and  within 
the  enlarged  areolm  of  areolar  tissue  around 
these  organs,  &c.  It  is  found  in  a free 
state  upon  the  surface  of  inhamed  serous 
membranes. 

The  colloid  corpuscles  are  met  with  in  the 
hjqiertrophied  heart,  in  the  prostate,  the 
thjToid,  and  the  th}Tnus  glands,  in  the 
choroid  membrane,  in  the  brain  and  spinal 
cord,  and  in  the  (waxy)  spleen,  &c. 

The  liquid  colloid  mattergeneraUy  consists 
of  a proteine-compound ; it  becomes  of  a 
gelatinous  consistence,  retaining  its  trans- 
parency, or  tmhid  and  opake,  by  heat.  The 
coUoid  coi’puscles  do  not,  however,  appear 
to  be  unilorai  in  composition;  sometimes 
they  consist  of  a proteine-compoimd ; at 
others,  probably,  of  cellulose  or  amyloid,  as 
in  the  brain  (true  CoBPOnA  amylacea). 
These  bodies  ai’e  further  noticed  imder  the 
heads  of  the  tissues  and  organs  in  which 
tliey  occur.  See  also  Tumours  {Colloid 
cancer). 

\ Bmu.  Rokitansky,  Ilandb.  d.  Path.  Anat. 

I bd.  1.  p.  304 ; Wedl,  Grundzih/e  d.  Path. 

Ilistol. ; Forster,  Hand.  d.  Spec.  Path. ; 

] \ irchow.  Arch.  f.  Path.  Anat.  v. ; ITassall, 
Micr.  Anat.  &c. 

COLLOMIA,  Nutt. — A genus  of  Polemo- 
niacem  (Dicotyledons)  remarkable  for  the 
spiral  structures  produced  in  the  epidermis 
of  the  seeds  (PI.  21.  hg.  22)  (see  Spiral 
Structures).  The  gummy  substance  in 
wliich  hbre  is  imbedded  is  soluble  in  water 
and  not  in  spirit ; therefore  the  best  way  to 


obseiTC  the  elastic  opening  of  the  spiral 
hbres  is  to  make  hne  sections  of  the  coat 
of  tlie  seed  and  place  them  in  a little  spirit 
of  wine,  upon  a slider,  -with  a covering 
gloss : to  adjust  the  focus,  and  then  to 
add  water  carefully  at  the  side  of  the  cover- 
ing glass  so  as  to  wash  away  or  dilute  the 
spirit. 

COLOSTRUM. — The  hrst  liquid  secreted 
by  the  mammary  glands.  See  RIilk. 

COLOUR.  See  Introduction,  p.  xxix. 

COLOURING  MATTER,  op  Anumals. 
See  Pigment. 

COLOURING  MATTERS,  op  Plants. 
The  green  colour  of  vegetables  depends  upon 
the  presence  of  Chlorophyll,  and  is 
spoken  of  under  that  head.  The  red  and 
ellow  coloiHS  assmned  by  leaves  and  her- 
aceous  shoots  in  autumn  depend  upon  a 
chemical  metamoiphosis  of  the  chlorophyll, 
or  on  its  absoi’ption  and  the  discoloration  of 
the  cellular  tissue.  The  colours  of  red 
cabbage,  copper  beech  and  similar  plants, 
depend  upon  the  existence  of  a colouring 
liquid  in  the  usually  coloiuless  epidermal 
cells,  obscuring  the  chlorophyll  which  lies 
beneath.  The  red  coloin  presented  by  many 
of  the  lower  Algae,  such  as  some  of  the 
Palmellaceae,  appears  also  to  depend  upon 
a metamoi-phosis  of  the  chlorophyll,  con- 
nected with  the  vital  processes ; it  is  met 
with  also  in  the  contents  of  the  resting- 
spores  of  many  of  the  filamentous  Confer- 
voids.  We  have  found  the  protoplasm  assu- 
ming a reddish  colom  in  the  punctum  vege- 
tationis  of  the  buds  of  Monocotyledons'  in 
the  autumn,  which  probably  depends  upon 
a similar  cause.  The  bright  coloiu-s  of 
flowers  and  other  parts  of  the  inflorescence 
of  plants,  as  also  of  the  lower  sm-face  of 
many  leaves  {Begoniec,  Victories,  &c.)  and 
herbaceous  shoots,  aiise  from  the  presence 
of  matters  of  a diflerent  kind,  almost  always 
dissolved  in  the  watery  cell-sap.  The  colour 
of  petals  is  ordinarily  foimd  to  depend  upon 
a certain  number  of  the  cells  subjacent  to 
the  epidemial  layer  being  filled  with  a 
colom-ed  fluid ; and  the  depth  of  the  colour 
is  proportionate  to  the  number  of  superim- 
posed layei-s  of  such  cells,  which  act  like  so 
many  lavers  of  a pigment.  Each  cell  is 
usually  filled  with  one  colom  when  fully 
developed;  but  adjacent  cells  are  often  seen, 
in  variegated  petals,  to  contain  distinct 
coloins,  tlie  line  of  demarcation  being  accu- 
rately fixed  by  the  cell-walls,  tbrougli  which 
the  colours  do  not  transude,  unless  the  cells 
are  injured  by  pressure.  In  young  tissues 
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the  colour  often  has  a granular  appearance 
in  the  cells ; but  this  is  a deception  arising 
from  the  mode  in  which  the  colour  is  deve- 
Ipp^d.  The  colourless  protoplasm  originally 
filling  the  cells  becomes  excavated,  as  it 
were,  by  water -bubbles,  and  the  watery 
contents  of  the  excavationsbecome  colom’ed; 
they  gradually  enlarge  as  the  protoplasm 
applies  itself  more  completely  to  the  walls 
01  the  ceU,  until  they  become  confluent  and 
the  coloured  liquid  fills  the  whole  cell- 
cavity.  The  isolation  of  the  coloured  juice 
in  each  particular  cell  seems  to  depend  upon 
the  primordial  utricle  or  parietal  layer  of 
protoplasm;  when  this  is  injured  by  pres- 
sm’e,  or  other  external  cause,  endosmose 
is  soon  set  up  and  the  integrity  of  the  cell 
desti’oyed. 

In  some  cases  the  liquid  colouring  matters 
of  flowers  have  been  found  to  contain  solid 
corpuscles:  the  red  colom-cells  of  Salvia 
splmdens,  and  the  blue  ones  of  Strelitzia 
regina,  contain  globules ; and  according  to 
von  Mold,  this  is  still  more  commonly  the 
case  with  the  yellow  colours  : in  the  yellow 
perigonial  leaves  of  Strelitzia  regina  the 
yellow  colour  is  said  to  depend  upon  the 
presence  of  crescentic  and  ciuded  filaments 
floating  in  the  cell-sap. 

The  white  patches  upon  variegated  and 
rootted  leaves,  such  as  those  of  Aucuba, 
Holly,  variegated  Mint,  Begonia  argyro- 
stigma,  &c.,  arise  from  the  absence  of  chlo- 
rophyll in  the  cells  subjacent  to  the  epi- 
dei-mis  at  those  parts,  which  produces  the 
same  effect  as  we  see  in  leaves  mined  by 
caterpillars. 

Bibl.  Von  Mohl,  Verm.  Schrift.  576. 

COLPODA,  Schrank,  Ehr. — A genus  of 
Infusoria,  of  the  family  Colpodea. 

Char.  No  eye-spot,  tongue-like  process 
present,  ventral  surface  ciliated,  dorsal 
not. 

Dujardin  says : Body  sinuous  or  notched 
on  one  side,  sometimes  reniform,  sm’face 
reticidated  or  marked  vdth  nodular  obliquely 
interlacing  striae ; mouth  lateral,  situated  at 
the  bottom  of  the  notch,  and  furnished  with 
a projecting  lip. 

1.  C.  cucullus  (PI.  24.  fig.  25).  Tiu’gid, 
slightly  compressed,  renifoim,  often  nar- 
rowed in  front;  length  1-1720  to  1-280". 
Common  in  vegetable  infusions.  Ecdysis 
has  been  observed  in  this  animalcide. 

Stein  describes  the  enc}'sting  process  and 
reproduction  from  spores  as  occuning  in 
this  infusorium.  There  can  be  little  question, 
however,  that  his  observations  apply  to 


Paramecium  chrysalis,  E.  (Pleuronema  chr., 

2.  C.  ? ren.  Ovato-cylindrical,  reniform, 
rounded  at  the  ends;  aquatic;  length  1-280". 

3.  C.  ? cucullio  [Loxodes  cue.,  Duj.).  Com- 

Eressed,  flat,  elliptical,  slightly  sinuous  in 
•ont ; aquatic ; length  1-900". 

Bibl.  Ehr.  Inf  us.  347;  Duj.  Inf  us.  478; 
Stein,  Infusionsih.  15,  &c. 

COLPODEA,  Ehr. — A family  of  Infu- 
soria. 

Char.  Gastric  sacculi  present;  no  cara- 
pace ; oral  and  anal  orifices  distinct,  neither 
at  the  ends  of  the  body. 

Body  usually  covered  with  longitudinal 
rows  of  cilia.  The  sacculi  can  be  filled  with 
coloming  matter. 

Genera : 


No  eye-spot. 

A tongue-like  process. 

No  cilia  on  the  dorsal  surface . . Colpoda. 

Cilia  on  every  part Paramecium. 

No  tongue-like  process. 

Body  narrowed  and  prolonged 
in  front(proboscis,EO, tail  present  Amphileptns. 
Proboscis  absent,  tail  present . . Uroleptm. 
An  eye-spot Ophryoglena. 

Bibl.  Ehrenb.  Infus.  345. 
COLURELLA,  Bory,  Duj.  = Colurus, 
Ehr. 


COLURUS,  Ehr. — A genus  of  Rotatoria, 
of  the  family  Euchlanidota. 

Char.  Two  frontal  eye-spots ; tail-like 
foot  forked  ; carapace  cylindrical  or  com- 
pressed. 

Carapace  open  beneath ; cervical  append- 
age cuiwed ; jaws  with  two  or  three  teeth 
each. 

1.  C.  dejlexus  (PI.  34.  fig.  12,  dorsal  view ; 
13,  ventral  vdew;  14,  teeth).  Carapace  ovate, 
compi’essed,  its  posterior  points  long  and 
directed  downwards ; terminal  points  of  foot 
(toes,  E.)  shorter  than  the  foot  itself;  length 
of  carapace  1-240".  Aquatic. 

2.  C.  caudatus.  Carapace  ovate,  com- 
pressed, posterior  points  of  carapace  distinct, 
points  of  foot  longer  than  the  foot  itself; 
aquatic  and  maiine  ; length  1-240". 

C.  ? uncinatus  and  bicuspidatus  are  doubt- 
fid  species. 

Bibl.  Ehr.  Infus.  476. 

COMPRESSOR.  Inthoduction,  p.  xx. 

CONCEPTACLE.— A fomi  of  fructifica- 
tion in  the  Flohide.®!  and  Eijcoideje. 
Also  occurring  in  the  fnictification  of  some 
Fungi. 

CONCRETIONS  and  CALCULI.— 
These  terms  are  rather  indefinite.  A hard 
body  of  considerable  comparative  size,  formed 
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within  an  animal  organism,  would  be  called 
a calculus,  whilst  a body  of  considerable 
comparative  size  in  which  hardness  was  not 
a marked  feature,  or  a hai'd  body  of  small  or 
microscopic  dimensions,  would  be  called  a 
concretion.  Under  the  latter  term,  the  no- 
tion of  a compoimd  structure  is  usually 
implied.  Calcidi  generally  consist  of  various 
organic  and  inorganic  substances  entering 
into  the  composition  of  the  secretions  of  the 
body,  which  are  precipitated  from  various 
causes.  Those  found  in  the  intestinal  canal 
are  mostly  composed  of  undigested  vegetable 
tissues  derived  from  the  food.  Most,  if  not 
all,  calcidi  and  concretions  are  mixed  with 
animal  matter  (proteine-compoimds)  derived 
from  the  mucous  cavities  in  which  they  are 
contained, — or  simultaneously  precipitated, 
with  their  characteristic  components,  from 
the  secretions  in  the  midst  of  which  they  are 
foi-med.  Hence  when  the  proper  calculous 
matter  is  dissolved  by  a reagent  which  exerts 
little  or  no  action  upon  the  animal  matter,  a 
mass  is  left  which  exliibits  the  form  of  the 
original  body. 

Calcidi  and  concretions  enlarge  by  the 
deposition  of  new  matter  upon  their  outer 
surface  ; and  as  this  deposition  is  not  imi- 
fonn  and  uninteiTupted,  either  in  regard  to 
the  uatm-e  or  proportion  of  the  respective 
constitnents,  they  mostly  exliibit  a laminated 
sti-uctiu'e.  This  is  visible  to  the  naked  eye 
in  the  larger  ones,  and  evidenced  in  those 
which  are  microscopic  by  the  appearance 
of  concentric  rings,  and  of  a nucleus  or 
nuclei.  These  concentric  rings  and  nuclei 
are  distinguishable  equally  in  concretions 
formed  artificially  and  in  those  occurring 
naturally. 

Bebl.  Taylor,  Hunterian  Catalogue,  Cal- 
culi; Quekett,  Med.  Times,  1851.  xxiv. 
p.  5.51;  Griffith,  3Ied.  Times  and  Gaz.  1852. 
XXV.  p.  272;  Rainey, il/er/ico-C7iw-.  Rm.  1857, 
and  Micro.  Journ.  1858 ; Meckel,  Mikro- 
geoloqie. 

CONDENSER,  BULL’S-EYE,  &c., 
foropaqiie  olnects.  Intboduction,  p.  xriii. 

CONTERVA,  Plin. — A genus  of  Confer- 
fervacese  (Confeiwoid  Algm),  which,  as  re- 
stricted here,  contains  chiefly  marine  species ; 
but  we  have  thought  it  advisable  to  retain 
in  it  the  species  separated  by  Kiitzing  as 
Chcetomoi-pha  and  Thuret  as  Micro^ora,  so 
that  our  Conferva  corresponds  to  Hassall’s 
proposed  genus  Aplonema.  The  plants 
consi.st  of  unbranched  filaments,  composed 
of  cylindrical  cells,  the  length  and  diameter 
of  whicli  have  a very  variable  relation  in 


different  species.  They  are  reproduced  by 
zoospores  formed  from  the  cell-contents. 
Al.  Braun  sa)'s  that  C.  homhgeina  produces 
four  in  a cell.  According  to  I'huret,  C.  cerea 
produces  large  numbers,  which  escape  by  a 
lateral  orifice,  while  the  species  he  describes 
as  Microsporajloccosa  forms  a number  which 
escape  by  a circidar  dehiscence  breaking  up 
the  filaments.  The  zoospores  are  2-ciliated 
in  general,  but  sometimes  bear  four.  The 
spores  have  not  been  obsen-ed ; and  hence 
Aiitzing  has  suggested  that  C.  hombycina, 
and  the  other  species  of  Conferva  he  admits, 
may  be  young  states  of  CEdogonium ; but  the 
trae  (Edogonia  produce  solitary  zoospores 
with  a crown  of  cilia.  British  species : — 

Freshioater. 

1.  C.  hombycina,  Ag.  Filaments  1-.360  to 
1-180"  in  diameter,  four  or  five  times  as 
long,  forming  a yellow-green  cloudy  stratum. 
Common  in  stagnant  water.  Dillw.  Con- 
fervee,  pi.  60. 

2.  C.  Jloccosa,  Ag.  (PI.  5.  fig.  11  h).  More 
robust;  articidations  once  or  twice  longer 
than  broad.  Microspora  jloccosa,  Thuret, 
Ann.  des  Sc.  Nat.  3 s6r.  xiv.  pi.  17.  figs.  6,  7. 

3Iarine. 

Thirteen  species  are  described  by  Harvey 
{Brit.  Marine  Alg<F),oi  which  C.  «rea,  Dillw. 
is  one  of  the  commonest,  remarkable  for  the 
large  size  of  the  tufted  filaments,  as  thick  as 
hog’s-bristles,  gi-owing  .3  to  12"  long,  of  a 
yeUow-green  colour.  C.  Melagonium,  Web. 
and  Mohr,  has  erect  tufted  filaments  equally 
thick,  while  C.  Linum,  Roth,  has  entangled 
filaments  twice  as  thick,  deep  glossy  green, 
and  many  feet  long. 

The  cell-walls  of  these  large  marine 
species  present  a curious  striated  appearance 
when  treated  with  acids,  which  has  led 
J.  Agardh,  apparently  erroneously,  to  sup- 
pose they  are  composed  of  spiral  filaments. 
(See  SpiRAL  Structures.) 

Bibl.  Harvey,  loc.  cit.,  Phyc.  Britan. ; 
Thm’et,  loc.  cit. ; Kiitzing,  Species  Alg. ; 
Hassall,  Brit.  Freshw.  Alg.  213  ; Al.  Braun, 
Rejuvenescence,  ^-c.,  Ray  Soc.  Vol.  1853. 
p.  184. 

CONFERVACE.(E. — A family  of  Con- 
fervoideae.  Marine  or  freshwater  Algie ; 
composed  of  ai-ticulated  filaments,  simple  or 
branched;  cells  cylindiical,  shortish,  not 
conjugating.  The  fourth  and  fifth  genera 
given  below  are  placed  here  doubtfully ; 
Stigeoclonium,  if  a good  genus,  leads  to 
Braparnnldia  among  the  Chretophoracere. 
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Reproduction  by  zoospores ; spores  un- 
Imown. 

Sijnoj^sis  of  the  British  Genera. 

1.  Cladophora.  Filaments  tufted,  much 
branched.  Sea  and  freshwater.  Zoospores 
minute,  many  in  a cell. 

2.  Rhizoclonium.  Filaments  decumbent, 
with  small  root-like  branches.  Zoospores 
minute,  numerous.  Sea,  brackish,  and 
fresh  water. 

3.  Confefrva.  Filaments  unbranched. 
Zoospores  minute,  numerous  in  the  cells. 
Sea,  nraclrish,  and  fresh  water. 

4.  (F)  JJlothi-ix.  Filaments  simple,  often 
fasciculated,  joints  short.  Zoospores  four- 
ciliated,  two,  four  or  more  in  a cell.  Fresh 
water. 

5.  (?)  Stigeochnium.  Filaments  branched, 
tufted,  the  ramules  running  out  into  slender 
points ; cell-walls  often  dissolving  to  emit 
the  zoospores.  Zoospores  foui’-ciliated,  one 
in  a cell. 

BroL.  See  the  genera. 

CONFERVOIDE^.  or  CHLOROSPO- 
RE/E. — An  order  of  Algae.  The  Chloro- 
spores  or  Confei'voids,  the  lowest  order  of 
the  Alga),  display  a preponderating  number 
of  ti’uly  microscopical  plants,  and  constitute 
one  of  the  favom-ite  and  most  instructive 
fields  of  microscopic  research.  As  yet,  how- 
ever, the  minute  history  of  development  is 
wanting  in  a very  large  number,  while  the 
facts  already  disclosed  are  so  varied,  that  it 
becomes  a matter  of  difficulty  to  di’aw  up  a 
sketch  of  their  characteristics  in  a brief 
space. 

Among  the  Palmellacea)  we  find  some  of 
the  simplest  forms  of  vegetable  life,  where 
the  organization  is  reduced  to  the  condition 
of  a single  microscopic  membranous  vesicle, 
enclosing  nitrogenous  contents,  ordinarily 
tinged  with  chlorophyll,  and  containing 
starch.  Such  we  have  in  Protococcus,  which 
in  its  various  fonns  appears  as  a gi-een  or  red 
stain  on  damp  suidaces,  or  a green  or  red 
scum  in  water.  These  plants  multiply  by 
the  subdivision  of  the  cells  into  two  or  four 
new  ones,  which  separate  and  repeat  the 
process.  In  addition  to  the  vegetative 
growth  by  subdivision  going  on  in  damp  air 
(the  cells*  being  held  together  more  or  less 
finnly  into  a gelatinous  crust),  the  contents 
of  the  individual  cells  are  set  free  by  solution 
of  the  membranes  when  placed  in  water, 
and  emerge  as  ciliated  zoospores,  endowed 
with  active  motion.  Advancing  a step,  we 
come  to  a nimiber  of  genera  not  yet  well 
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defined,  in  which  the  membranes  of  the 
parent-cells  soften  into  a kind  of  gelatine, 
during  the  process  of  subdivision,  and  hold 
the  new  cells  together  in  groups  of  definite 
or  indefinite  form;  among  these  are  PahneUa, 
Gloeocapsa,  and  others  of  like  nature,  in 
which  at  present  no  zoospores  have  been 
discovered.  In  Coccochloris  a process  of 
conjugation  occm-s.  These  genera  exhibit 
a resting  foim,  characterized  by  the  increased 
thickness  of  the  membrane  of  the  ceU,  and 
a change  of  the  green  contents  into  a 
brownish,  reddish,  or  even  crimson  colour. 

With  the  Palmellaceae  we  shall  associate 
a number  of  Unicellular  Alga),  whose  cha- 
racters and  affinities  are  stUl  obscui-e. 

The  Ulvaceae  are  not  widely  separated 
from  the  Palmellaceae ; but  the  conjunc- 
tion of  the  cells  into  a definite  membrane 
indicates  a higher  organization.  In  other 
respects,  however,  they  hardly  differ  more 
from  some  of  the  more  perfect  genera  of 
Palmellacea)  than  those  do  fromP/'otococciw; 
and  therefore,  although  more  conspicuous 
and  extensively  developed  than  the  Nosto- 
chacea)  and  Desmidiacese,  it  seems  natural 
to  place  the  Ulvaceae  near  the  Palmellacese, 
especially  as  the  reproduction  by  cell-divi- 
sion and  by  zoospores  is  analogous  in  all 
respects  to  what  is  seen  in  Protococcus,  of 
which  they  would  appear  to  be  the  perma- 
nently  aquatic  representatives.  Prasiola  and 
Sehizogonium,  however,  differ  from  the  other 
Ulvacese  in  the  absence  of  zoospores,  the 
contents  (homogeneous,  not  granular)  of 
the  cells  being  discharged  as  motionless 
spore-like  bodies,  from  which  new  fr’onds 
grow  up.  Some  authors  separate  these 
enera ; but  we  are  hardly  in  a position  to 
etermine  the  exact  place  of  these  plants  at 
present. 

The  Nostochacea)  exhibit  but  a slight 
advance  in  the  organization  over  thePalmel- 
laceae.  They  are  composed  of  linear  series 
of  cells,  mostly  inffated  so  as  to  give  the 
filaments  a beaded  appearance ; the  linear 
series  increase  in  length  by  transverse  divi- 
sion, and  also  in  some  stages  subdivide  lon- 
gitudinally; larger  globular  cells  (sporanges) 
occur  at  inteiwals  in  the  lines,  with  others 
devoid  of  endochrome  (vesicular  cells, 
Thwaites).  During  the  inci’ease,  the  older 
external  membranes  soften  into  a gelatinous 
coat.  In  Nostoc,  where  the  filaments  accu- 
mulate in  large  quantity,  they  lie  elegantly 
curled  and  entwined  in  masses  of  this  jelly, 
which  exhibit  a more  or  less  definite,  lobed, 
external  form,  appearing  to  the  iialied  eye 
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as  gelatinous  crusts  or  globular  masses, 
as  they  lie  upon  damp  ground  or  among 
mosses.  Each  sporange  produces  one 
resting-spore,  which  brealis  out  from  it  in 
germination. 

Nearly  allied  to  Frotococciis  stand  a 
family  which  until  recently  have  been  re- 
garded by  most  authors  as  animals,  namely 
the  \'olvocinea3,  which  consist  essentially  of 
groups  of  organisms  identical  with  the  cili- 
ated zoospores,  held  together  in  a definite 
form  by  a common  membranous  envelope, 
through  which  the  cilia  penetrate,  so  that 
tlie  entire  fidl-grown  plant  moves  freely  in 
the  water,  as  in  Volcox,  Gonmm,  Pamhrinu, 
&c.  These  plants  multiply  by  division  and 
also  by  resting-spores,  which  are  formed 
after  a tine  fecundation  by  spermatozoids. 

The  Desniidiacete  form  another  tribe  of 
very  simple  organization,  where  the  indivi- 
dual plant  is  composed  of  a single  cell ; but 
here  the  coat  or  enclosing  membrane  is 
pecidiarly  characterized  by  the  assumption  of 
remarkable  foims  unlike  any  other  vegetable 
structures,  presenting  angular  and  escaUoped 
outlines  or  elegant  processes  projecting  from 
the  wall,  but  ^ways  so  as  to  exhibit  a bi- 
lateral sjmmetry.  These  cells  are  isolated, 
or  arranged  in  liueai’  series  or  beautiful 
complicated  star-like  groups,  enclosed  at 
first  in  a common  gelatinous  envelope,  but 
readily  brealring  up  into  isolated  frustules. 
They  are  fm^her  remailtable  for  exhibiting 
the  process  of  conjugation  with  great  di- 
stinctness, residting  in  the  production  of 
peculiaily  formed  bodies  with  rigid  external 
membranes,  which  are  generally  regai’ded, 
probably  con’ectly,  as  sporanges.  They  are 
also  reproduced  by  zoospores. 

The  Diatomacem  are  nearly  related  in 
many  respects  to  the  Desmidiacem,  but,  on 
the  other  hand,  diverge  from  the  ordinary 
characters  of  plants  so  much  in  other  re- 
spects, that  some  authors  have  placed  them 
in  the  animal  kingdom.  Lilfe  the  Desmi- 
diaceae,  they  are  microscopic  simple  cells, 
isolated  or  coherent  in  gi-oups,  and  either 
free  or  iml>edded  in  a definitely  or  inde- 
finitely foi-med  mucous  nidus.  They  difl'er, 
however,  from  the  Desmidiacete  in  possess- 
ing when  fi’ee  a more  active  power  of  loco- 
motion, and  also  by  being  often  attached 
by  a kind  of  foot,  and  this  either  singly  or 
in  large  polypifom  families.  Their  gi-eat 
distinctive  character  is  the  presence  of  a 
siliceous  coat  to  the  cell,  which  preserves 
the  form  of  the  organism  when  the  soft  parts 
are  removed  by  fire  or  acids.  The  cell- 


contents  of  the  Diatomaceaj  arc  usually  of 
a dirty  yellow  colour,  and  this  appears  to 
depend  upon  a modification  of  chlorophyll. 
The  reproduction  is  by  division  and  by 
conjugation,  analogous  to  that  of  the  Des- 
midiacefB. 

The  Oscillatoriacese  are  truly  filamentous 
plants,  the  component  parts  of  which,  though 
readily  separating  imder  external  influences, 
ai’e  often  combined  into  complex  fronds  in 
their  normal  state.  The  filaments  of  this 
group  are  mostly  very  minute,  and  exhibit 
transverse  markings,  which  in  some  cases 
are  so  delicate  that  they  cannot  be  regarded 
as  actual  divisions  of  cell-contents  by  septa ; 
yet  the  filaments  break  readily  across  in 
these  places,  and  the  fragments  go  on  gi'ow- 
ing.  In  the  larger  forms  the  articulations 
of  the  cell-contents  are  more  distinct  j but 
even  here  the  filaments  look  like  rows  of 
individual  masses  of  cell-contents  contained 
in  a common  tube,  forming  a kind  of  sheath. 
In  some  genera  the  filaments  are  contained 
in  bundles  in  secondary  sheaths.  The  most 
remarkable  point  about  this  tribe  is  the 
occurrence  of  the  pecidiar  kind  of  motion 
in  the  tj'pical  genus  Oscillatoria,  whence 
they  derive  their  name : the  filaments  emerge 
readily  fr’om  their  sheaths  and  wave  back- 
wards and  forwards,  and  the  broken  frag- 
ments oscillate  lOre  the  beam  of  a balance ; 
from  what  cause,  or  by  what  means,  is  still 
unlmown. 

The  only  known  mode  of  reproduction  is 
by  the  breaking-up  of  the  filaments  into 
longer  or  shorter  pieces,  or  into  single 
ioiuts.  Peculiar  large  cells  occur  at  the 
base  of  the  filaments  of  some  of  the  adnate 
genera ; but  their  nature  is  unexplained. 

The  Siphonacese  are  plants  of  larger 
dimensions  and  higher  organization  than 
any  of  the  preceding ; and  indeed  they  are 
placed  among  the  lower  Fucoids  by  some 
authors.  They  seem  to  us  to  be  more  in 
place  here.  They  are  composed  of  tubular 
cells  of  much  larger  size  than  those  of  any 
other  Oonfervoids,  the  entire  plant  often 
consisting  of  one  undivided  tube,  while  in 
other  cases  the  branches  arise  from  true 
articulations.  In  Botrgdimn  a very  curious 
structui-e  is  exhibited:  the  plant  consists 
of  a tough  membranous  globule,  filled  with 
green  matter,  rising  from  a branclied,  coloui’- 
less,  root-like  poilion  spreading  in  the  damp 
gi'ound,  the  whole  consisting  only  of  one 
very  large  undivided  cell.  In  Vauchcria 
and  Brgopsis  the  tubular  ceU  grows  into  a 
long  filament,  more  or  less  branched,  but 
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not  divided.  In  Hydrodictyon,  which  from 
its  general  structure  appears  referable  here, 
the  plant  is  a large  net  with  meshes  half 
an  inch  broad,  the  net  itself  being  com- 
posed of  huge  tubes  rounded  at  bom  ends, 
articulated  at  the  intersections  of  the 
meshes.  In  Codimn,  the  filaments  are 
closely  combined  into  a spongy  mass.  The 
fructification  of  these  genera  is  very  varied, 
so  that  the  group  appeal's  scarcely  natm’al ; 
but  the  plants  are  all  more  or  less  ano- 
malous, and  have  affinities  with  very  dif- 
ferent tribes,  while  the  comparatively  enor- 
mous cells  of  which  they  are  composed  are 
peculiar  to  them  among  tlie  filamentous  Con- 
fervoids.  Vaucheria  is  reproduced  by  very 
large  oval  gonidia  covered  with  innumerable 
vibratile  cilia,  by  means  of  which  they 
sivim  actively  in  water;  the  gonidia  are 
developed  from  the  contents  of  the  ends 
of  the  filaments;  and  zoospores,  produced 
under  various  circumstances,  seem  to  occur 
in  all  the  other  genera.  In  Vaucheria  sexual 
reproduction  is  also  known,  sporangial  and 
antheridial  branches  being  formed  at  the 
sides  of  themain  filaments.  We  have  for  con- 
venience included  the  Sap roleg niece  {Aehlya, 
&c.)  in  this  family  on  account  of  their 
eneral  structui’e ; but  they  ai'e  distinguished 
y the  absence  of  chlorophyll  in  their  cell- 
contents,  and  their  parasitic  habit,  which 
gives  them  the  character  of  aquatic  Fungi. 

The  CEdogoiiiacese  are  green,  simple  or 
branched,  filamentous  plants,  attached  to  fo- 
reign bodies  under  water, — their  cells,  filled 
■s\dth  green  matter,  presenting  a peculiar 
mode  of  diidsion ; anci  the  entire  contents  of 
the  cells  are  converted  into  zoospores  which 
have  a crown  of  numerous  cilia.  In  the 
.sexual  reproduction,  the  spores  are  foi-med 
from  the  entire  contents  of  certain  cells, 
which  are  impregnated  by  spermatozoids 
produced  on  other  parts  of  the  plant,  or  by 
antheridial  plants  developed  from  some  of 
the  gonidia. 

The  Zygnemaceae  are  somewhat  similar 
filamentous  plants,  remarkable  for  the  pro- 
cess of  C0N.TUGAxr0N  or  inosculation  of  neigh- 
bouring cells  of  distinct  filaments,  in  order 
to  the  production  of  the  resting -spores. 
They  are  also  distinguished  by  the  endo- 
chrome  being  arranged  in  spiral  bands  or 
other  patterns  on  the  cell-walls.  It  is 
doubtful  whether  zoospores  occur  here 
normally. 

The  Confervacese  are  simple  or  branched 
filamentous  forms,  of  which  the  essential 
characters  are  imperfectly  Icnown.  They 


produce  numerous  zoo.^ores  with  two  or 
four  cilia  in  each  cell.  Sexual  reproduction 
is  unknown  here. 

The  Chsetophoraceie  difier  from  the  Con- 
fervaceae  principally  in  their  habit  and  mode 
of  branching.  They  occur  in  the  sea  and  in 
fresh  water,  and  are  characterized  by  the 
presence  of  a jelly  enveloping  the  filaments, 
which  form  branched,  roimd,  or  shapeless 
masses,  or  fiat  discoid  or  irregular  ^atea, 
and  by  the  cells  constituting  the  joints  of 
the  filaments  bearing  slender  bristle-like 
branches.  They  are  reproduced-  by  zoo- 
spores, either  numerous  or  solitary  in  the 
cells,  bearing  four  cilia ; also  by  spores 
formed  after  fecundation. 

The  Batrachospermeae  exhibit  a greater 
complexity  of  structure,  consisting  of  j ointed 
monilifonn  filaments,  composed  of  rows  of 
cells,  branched  and  bearing  whorls  of  ramidi; 
the  filaments  of  the  whorls  dense,  dichoto- 
mous, and  beaded,  some  of  them  growing 
down  over  the  central  filament,  and  forming 
a sheath  round  it.  The  fructification  con- 
sists of  spore-like  bodies  borne  on  the  fila- 
ments of  the  whorLs,  and  of  bodies  resem- 
bling the  antheridia  of  the  Floridese.  The 
plants  are  broivnish  green  or  purplish,  and 
occiu  in  fresh  water. 

The  Lemaneeae  are  freshwater  Algae,  by 
some  supposed  to  bear  a close  relation  to 
the  lower  Fucoids,  occiming  in  rapid  rivers, 
attached  to  stones.  The  fronds  are  branched 
and  of  leathery  texture,  consisting  of  tubes 
composed  of  cellular  tissue, — the  superficial 
Layers  small,  polygonal,  and  firmly  con- 
joined— the  deeper  layers,  boimding  the 
cavitv  of  the  tubes,  lax  and  spherical.  The 
fructification  consists  of  beaded  filaments 
arising  from  the  internal  cells,  and  grow- 
ing out  freely  in  the  cavity  of  the  tube, 
finally  breaking  up  into  the  component 
bead-like  cells  {spores),  which  reproduce 
the  plant.  The  genus  Lemanea  deserves 
further  investigation. 

Synopsis  of  the  Families. 

1.  Lemaneejes.  Frond  filamentous,  in- 
articulate, cartilaginous-leathery,  hollow, 
furnished  at  irregidar  distances  -with  whorls 
of  warts,  or  necklace-shaped.  Fructification : 
tufted,  simple  or  branched,  necldace-shaped 
filaments,  attached  to  the  inner  surface  of 
the  tubular  frond,  and  finally  breaking  up 
into  elliptical  spores.  Ch-oioing  in  fresh 
water. 

2.  Batrachospermeje.  Plants  fila- 
mentous, articidated,  invested  with  gelatine. 
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Frond  composed  of  ag^egated,  articulate, 
longitudinal  cells,  wliorled  at  inteiTals  with 
short,  horizontal,  cylindrical  or  beaded, 
jointed  ramuli.  Fructification  : ovate  spores 
and  tufts  of  antlieridial  cells  (?)  attached  to 
the  lateral  i-amuli,  which  consist  of  minute, 
radiating,  dichotomous,  beaded^  filaments. 
Freshicater  plants. 

3.  Ch^tophorace^.  Plants  growing 
in  the  sea  or  fresh  water,  coated  gelati- 
nous substance;  either  filiform,  or  (a  number 
of  filaments  being  connected  together)  con- 
stituting gelatinous,  definitely  formed  or 
shapeless  fronds  or  masses.  Filaments 
jointed,  bearing  bristle-like  processes.  Fruc- 
tification : zoospores  produced  from  the  cell- 
contents  of  the  filaments  ; resting  - spores 
formed  from  the  contents  of  particular  cells 
after  impregnation  by  ciliated  spermatozoids 
produced  in  distinct  antlieridial  cells  (Coleo- 
chcete). 

4.  CoiVFEHVACE.®:.  Plants  growing  in 
the  sea  or  in  fresh  water,  filamentous, 
jointed,  without  e\-ident  gelatine  (forming 
merely  a delicate  coat  around  the  separate 
filaments).  Filaments  verj^  variable  in  ap- 
pearance, simple  or  branched ; the  cells 
constituting  the  aidicidations  of  the  fila- 
ments more  or  less  filled  with  gi’een  or  veiy 
rarely  brown  or  puiple  granular  matter, 
sometimes  arranged  in  peculiar  patterns  on 
the  walls,  and  convertible  into  spores  or  zoo- 
spores. Not  conjugating. 

6.  Zygnemaceae.  Freshwater  filamen- 
tous plants,  without  evident  gelatine,  com- 
posed of  series  of  cylindrical  cells,  straight 
or  curved.  Cell-contents  often  arranged  in 
elegant  patterns  on  the  walls.  Reproduction 
resulting  from  conjugation,  followed  by  the 
development  of  a true  spore,  in  some  genera 
dh-iding  into  four  sporules  before  genniua- 
tion. 

6.  QHdogoniaceje.  Shnple  or  branched, 
freshwater,  filamentous  plants,  attached, 
•without  gelatine.  Cell-conten'ts  xmifonn, 
dense.  CeU-division  accompanied  by  cir- 
cumsci.ssile  dehiscence  of  the  parent-cell, 
producing  rings  upon  the  filaments.  Re- 
production : by  zoospores  formed  of  the  whole 
contents  of  a cell,  with  a cro-vvn  of  numerous 
cilia ; resting-spores  formed  in  sporangial 
cells  after  fecundation  by  ciliated  spenna- 
tozoids  formed  in  antlieridial  cells. 

7.  SiPHONACEiE.  Plants  found  in  the 
sea,  fresh  water,  or  on  damp  ground ; of  a 
membranous  or  homy  hyaline  substance, 
filled  with  gi’ecn  (or  in  Saprolegniece  colour- 
le.ss)  granular  matter.  Fronds  consisting  of 


77  ] 

continuous  tubular  filaments,  either  free  or 
collected  into  spongy  masses  of  various 
shapes,  either  crustaceous,  globular,  cylin- 
drical, or  fiat.  Fructification : by  zoospores 
either  single  or  very  numerous ; and  by 
resting-spores  fomied  in  sporangial  cells  after 
the  contents  have  been  impregnated  by  the 
contents  of  antlieridial  cells  of  dift’erent 
fomi. 

8.  OsciLLATOBiACEiE.  Plants  growmg 
either  in  the  sea,  in  fresh  water,  or  on  damp 
ground,  of  a gelatinous  substance  and  fila- 
mentous sti’ucture.  Filaments  yevy  slender, 
tubular,  continuous,  filled  -with  coloiu’ed, 
gi'anular,  transversely  striate  substance  ; 
seldom  branched,  though  often  cohering 
together  so  as  to  appear  branched,  usually 
massed  together  in  broad  floating  or  sessile 
strata,  of  very  gelatinous  natm’e ; occasion- 
ally erect  and  tufted,  and  stiU  more  rarely 
collected  into  radiating  series  bound  together 
by  film  gelatine,  and  then  fonning  globose, 
lobed,  or  flat  crustaceous  fronds.  Fructifica- 
tion (so  far  as  kno-wn  to  exist)  : the  internal 
mass,  or  “contents,” separating  into  roimdish 
or  lenticular  gonidia. 

9.  NosTOCHACBiE.  Gelatinous  plants 
gro'wing  in  fresh  water  or  in  damp  situa- 
tions among  mosses,  &c. ; of  soft  or  almost 
leathery  substance,  consisting  of  variously 
curled  or  twisted  necklace-shaped  filaments, 
colourless  or  green,  composed  of  simple  (or 
in  some  stages  double)  rows  of  cells,  con- 
tained in  a gelatinous  matrix  of  definite 
form,  or  heaped  together  ■without  order  in 
a gelatinous  mass.  Some  of  the  cells  en- 
larged, and  then  forming  either  vesicular 
empty  cells  or  densely  filled  sporangial  cells. 
Reproduction : bj'  the  breaking  up  of  the 
filaments,  and  hy  resting-spores  fomied  singly 
in  the  sporanges. 

10.  Ulvace.®.  Marine  or  freshwater 
Algse,  consisting  of  membranous  flat  and 
expanded  tubular  or  saccate  fronds  coni- 

osed  of  polygonal  cells  firmly  conjoined 
y their  sides.  Reproduced  by  zoospores 
fomied  fr’om  the  cell-contents  and  breaking 
out  from  the  sm’face,  or  by  motionless  spores 
formed  from  the  whole  contents  of  a cell. 

11.  PALiMELEACEiE.  Plants  forming  ge- 
latinous or  pulvemlent  crusts  on  damp  sur- 
faces of  stone,  wood,  &c.,  or  more  or  less 
regular  masses  of  gelatinous  sub.stance,  or 
delicate  pseudo-membranous  expan.sions  or 
fronds,  of  flat,  globular,  or  tubular  form,  in 
fresh  water  or  on  damp  ground ; composed 
of  one  or  many,  sometimes  innumerable, 
cells  with  green,  rod,  or  yellowish  contents, 
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spherical  or  elliptical  form, — the  simplest 
being  isolated  cells  (found  in  groups  of  two, 
four,  eight,  &c.  in  com’se  of  multiplication) ; 
others  permanently  fonued  of  some  multiple 
of  four ; the  highest  of  compact,  numerous, 
more  or  less  closely  conjoined  cells.  Repro- 
duction : hy  c&W-division,  by  the  conversion 
of  the  cell-contents  into  zoospores ; and  by 
resting-spores,  formed  sometimes  after  con- 
jugation, in  other  cases  probably  after 
fecimdation  by  spermatozoids. 

We  shall  include  imder  the  head  of  Pal- 
mellacese  all  those  obscure  Unicellular  Algae 
whose  place  is  not  at  present  satisfactorily 
known. 

12.  Desmtdiace.®:.  Microscopic,  gela- 
tinous plants,  of  a green  coloiu’,  growing  in 
fresh  water,  composed  of  cells  devoid  of  a 
siliceous  coat,  of  peculiar  forms,  such  as 
oval,  crescentic,  shortly  cylindrical,  or  cylin- 
dric-oblong,  &c.,  with  I'ariously-fonned  raj's 
or  lobes,  giidng  a more  or  less  stellate  fonn, 
presenting  a bilateral  symmeti-y,  the  junc- 
tion of  the  halves  being  marked  by  a division 
of  the  gi’een  contents ; the  individual  cells 
either  free,  or  arranged  in  linear  series,  col- 
lected into  faggot-like  bundles,  or  in  elegant 
star-lilre  groups,  which  are  imbedded  in  a 
common  gelatinous  coat.  Reproduced  by 
division  and  by  resting-spores  produced  in 
sporangia  formed  after  tbe  conjugation  of 
two  cells  and  union  of  their  contents,  and 
by  zoospores  formed  in  the  vegetative  cells 
(Pediastruni),  or  in  the  genninating  resting- 
spores. 

13.  Di.-vtomace.®.  Microscopic  cellular 
bodies,  growing  in  fresh,  brackish,  and  sea 
water ; free  or  attached,  single  or  imbedded 
in  gelatinous  tubes,  the  individual  cells 
( frustules')  with  yellowish  or  brownish  con- 
tents, and  provided  with  a siliceous  coat 
composed  of  two  usually  symmetrical  valves 
variously  marked,  with  a connecting  band 
or  hoop  at  the  suture.  Multiplied  by  divi- 
sion and  by  the  formation  of  neto  larger 
individuals  out  of  the  contents  of  conjugated 
cells ; perhaps  also  by  spores  and  zoospores. 

14.  VoLVOcrNE.®:.  Microscopic,  cellidar, 
freshwater  plants,  composed  of  groups  of 
bodies  resembling  zoosgores,  connected  into 
a definite  form  by  their  enveloping  mem- 
branes. The  plants  (families)  are  formed 
either  of  assemblages  of  coated  zoospores 
united  in  a definite  fonn  by  the  cohesion  of 
their  membranes,  or  of  assemblages  of  naked 
zoospores  enclosed  in  a large  common  invest- 
ing membrane.  The  individual,  zoospore- 
like bodies  with  two  cilia  throughout  life. 
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perforating  the  membranous  coats,  and  by 
their  conjoined  action  causing  a fr-ee  move- 
ment of  the  entire  gi-oup.  Reproduction  : 
by  division  (Gonium)  or  by  single  cells 
becoming  converted  into  new  families  {Pan- 
dorina,  Volvox)  ; and  by  resting  - spores 
formed  from  some  of  the  cells  after  im- 
pregnation'by  spermatozoids  formed  from 
the  contents  of  other  cells  of  the  same 
famil3^ 

Bibe.  See  under  the  Families. 
CONIDIA. — The  name  applied  by  Fries 
to  the  stalked  spores  or  reproductive  cells 
produced  directly  from  the  mycelium  of 
many  Fungi : characteristic  of  the  Coniomy- 
cetes.  Late  discoveries  have  rendered  the 
term  of  somewhat  equivocal  value ; and  it  is 
not  yet  sufficiently  disting^shed  from  tbe 
organs  called  Stylospohes  and  Spehma- 
TiA.  Physiologically,  they  ai-e  regarded  as 
equivalent  to  the  gonidia  of  Lichens. 

CONII^ER.d!l. — A class  of  Gymnosper- 
mous  plants,  so  called  from  the  peculiar 
form  of  the  female  inflorescence,  in  which 
the  flowers  ai-e  collected  into  imbricated 
cones ; this  is  the  case  at  least  in  the  Abie- 
tiueae  and  Cupressineae : in  the  Taxineae, 
which  are  separated  by  some  authors,  the 
female  flowers  are  solitary.  These  plants 
are  remarkable  in  many  respects.  The  pro- 
cesses occurring  in  the  fertilization  of  the 
ovides  are  quite  different  from  those  in  the 
Angiospemious  flowering  plants,  and  form 
a link  with  the  conditions  in  the  higher 
Flowerless  plants.  (See  Gymnospeemia.) 
The  pollen  is  of  a remarkable  form  in  the 
Abietinese.  The  most  striking  point,  how- 
ever, in  relation  to  the  microscopic  structure, 
is  the  condition  of  the  stems  of  these  plants. 
The  wood  is  entirely  composed  of  prosen- 
chymatous  cells,  of  large  size,  without  inter- 
mixture of  ducts  or  vessels ; and  those  walls 
of  the  cells  parallel  with  the  medullary  rays 
(very  rarely  those  at  right  angles)  are  maihed 
with  one  or  more  rows  of  the  peculiar  bor- 
dered pits  which  have  been  wongly  called 
glands  (PI.  1.  fig.  4).  The  structure  of  these 
IS  explained  under  the  head  of  Pitted 
Sthuctuees.  It  must  be  understood,  how- 
ever, that  the  peculiarity  of  Coniferous  wood 
does  not  depend  on  the  presence  of  these, 
which  are  common,  but  on  the  simultaneous 
absence  of  ducts.  The  wood  of  the  Yew 
presents  in  addition  a spiral  fibre,  between 
the  coils  of  which  the  pits  lie.  (See  Taxes.) 
These  pecxdiar  conditions  of  the  wood  render 
it  possible  to  identify  it  in  microscopic  sec- 
tions in  a recent,  and,  if  tolerably  well  pre- 
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served,  even  in  a fossil  state  j the  Coniferous 
structure  may  be  readily  detected  in  silicified 
wood,  in  which  almost  all  trace  of  organic 
matter  is  lost,  the  silica  forming  compete 
casts  of  the  microscopic  sti-uctures.  This 
is  beautifully  seen  in  some  silicified  wood 
which  has  been  brought  from  Australia  by 
Dr.  Hooker,  parts  of  which  are  so  friable, 
that  microscopic  sections  may  be  obtained 
by  splitting  it  with  a knife  (PI.  19.  fig. 

' 8^).  With  solid  silicified  wood,  sections 

made  by  the  lapidary  are  required.  We  have 
also  readily  detected  the  structure  in  Coal 
by  the  process  we  have  given  under  that 
head. 

The  only  case  of  a structure  approaching 
i near  enough  to  that  of  the  Coniferous  wood 
to  lead  to  misconception,  appears  to  be  that 
of  the  wood  of  certain  Magnoliacese,  such  as 
Drimi/s,  Spharosteina,  and  Thswiannfa, where 
there  is  likewise  absence  of  ducts  and  ves- 
sels, while  the  prosenchymatous  cells  have 
bordered  pits ; but  the  wood  differs  consider- 
ably in  the  character  of  the  medullary  rays, 
and  in  the  number  and  arrangement  of  the 
pits  on  the  walls  of  the  cells.  (See  WiN- 
TEKE.5:). 

The  wood  of  many  of  the  Conifers  is 
traversed  by  turpentine-canals,  which  are 
lar^e  intercellular  passages  bounded  by  thin- 
walled  cells  ; in  others  these  occur  only  in 
the  bark,  while  in  Taxus  and  Torreya  both 
are  devoid  of  them;  where  none  occur 
in  the  wood,  there  are  generally  isolated 
rows  of  cells  filled  with  secretions,  but  not 
even  these  occur  in  the  wood  of  Abies  pee- 
tinata. 

The  following  analysis  of  the  structure 
of  the  wood  of  some  of  the  most  important, 
is  modified  slightly  from  Hartig : — 

A.  Celts  of  the  pith  with  thin  walls, 
a.  Liber-cells  in  cross-section  broad'i 

and  mostly  short,  isolated,  in  scat-  1 , 

tered  groups,  or  in  bands  of  several  >abietine^. 

rows,  or  wanting  J 

•Wood  with  turpentine-canals. 

tMedullary  rays  with  varying  pits Finns. 

ttMedullary  rays  with  uniform  pits. 

JCords  of  secretion-cells  at  the 
outer  limit  of  the  annual  rings. 

^ Outer  wood-cells  of  the  annual  \ „ . 

rings  smooth  within J ceorus. 

§^)uter  wood-cells  of  the  annual*] 

rings  with  an  obscure  spiral  > Larix. 
fibre J 

{{Wood  without  isolated  rows  ofl  d- 

secretion-cells  / 

••Wood  without  turpentine-canals. 

{Medullary  rays  with  distant  pits. 

{Wood-cells  with  distant  pits,  1 or\  ... 

2 rows  in  pairs J Aoies. 


{{Wood-cells  with  crowded  pits, 

1—5  rows,  in  spiral  arrange- 
ment. 

§ Wood  without  cords  of  secre- 1 i,.^^caria. 

tion-ceils J 

HWood  with  cords  of  secretion- 1 cunninghamia , 

tfMeduIlary  rays  with  crowded  pits  Dammara, 

b.  Liber^cells  with  square  or  oblong^ 

cross-section^  in  concentric  rows ^ I TAXiNEaE  and 
alternating  with  parenchymatous  rPoDOCAaPE.B. 

cells J 

*Pith  with  thick-coated  liber-cells  ....  Salisburia, 
♦♦Pith  without  thick-coated  liber-cells. 


fWood  - cells  with  openly-coiled  T 'Tiling 

spiral  fibre j 

tfWood-cells  smooth  within. 


JLiber-layers  with  thick-coated 

cells  

JJLiber  - layers  without  thick- 
coated  cells  

B.  Cells  of  the  pith  with  thick  walls, 

liber-cells  square 

♦Liber-cells  without  pit-canals. 


Podocarpust 

Dacrydium. 


CUPRESSINE^. 


tPith  with  a roundish  cross-section,  \ 
bark  without  turpentine-canals. . / 
tfPith  with  quadrangular  cross-sec-  \ . 

tion,  bark  with  turpentine-canals  J 

♦♦Liber-cells  with  pit-canals. 
fWood-cells  smooth  inside. 


JPith  3-angled Juniperus, 

ijPith  2-  or  4-angled Cupressus. 


tWood-cells  with  a spiral  fibre  like*i  n-i  • 
Taxus  jCalhtris. 


Bibl.  Goppert,  De  Coniferarum  Struc- 
tura,  Vratisl.  1841 ; Anat.  Magnoliac.  Lin- 
nsea,  xvi.  p.  135,  Ann.  des  Sc.  Nat.  2 ser. 
xviii.;  Hartig,  Botanische  Zeitung,  vi.  p.  123. 
1848 ; Schacbt,  Die  Pflanzenzelle,  Berlin, 
1862.  p.  435. 

CONIOCAE.PON,  D.O.  (Spiloma,  Hook. 
Br.  FI.). — A genus  of  Grapbidese  (Gynmo- 
carpous  Lichens)  closely  related  to  Arthonia, 
but  distinguished  by  the  upper  surface  of 
the  apothecia  breaking  up  into  powder. 

Bebl.  Leighton,  Ann.  Nat.  Hist.  2 ser. 
xiii.  443,  pi.  8. 

COJHOCYBE,  Ach. — A genus  of  Oaly- 
cieae  (Lichens). 

Bibl.  Leighton,  Ann.  Nat.  Hist.  2 ser. 
xix.  130. 

CONIOMY^CETES. — An  order  of  Fungi 
composed  of  microscopic  fonns,  for  the  most 
part  parasitical  upon  plants,  growing  beneath 
the  epidermis,  or  overgrowing  decaying  ve- 
ptables,  and  then  more  or  less  imbedded 
in  the  matrix.  The  fructification  consists  of 

f roups  of  sessUe  or  stalked  spores  (sporidia, 
Vies,  and  stylospores,  Tulasne)  arising  from 
the  filamentous  mycelium.  In  the  simplest 
forms  the  myceliiun  consists  of  short  fila- 
ments, which  are  more  or  less  completely 
converted  into  spores ; or  it  forms  an  irre- 
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guloi-  flocciilent  patch  in  decaying  matter  or 
under  the  epidermis  of  plants',  in  which  the 
spores  are  foimd  intermingled,  breaking  out 
on  the  surface  of  the  epidermis  in  the  para- 
sites ; hut  in  the  more  complete  forms  the 
mycelium  becomes  organized  into  firm  sti’uc- 
tures  of  definite  form  (conceptacles^  which 
are  hollow,  the  walls  being  lined  \\dth  short 
filaments  terminating  in  spores.  These 
conceptacles  are  either  produced  on  the 
surface  of  the  epidermis  of  the  plant  infested, 
or  they  are  fonned  internally,  and  ai-e  ex- 
posed by  breaking  their  way  through  to  the 
surface  of  the  epideimal  sti’uctui’es  in  which 
they  are  imbedded. 

We  must  not  omit,  in  giving  a description 
of  this  order  as  it  stands  in  sj'stematic  works, 
to  notice  that  recent  observations  go  to 
rove  that  it  rests  upon  a very  insecure 
asis,  and  that  certain  supposed  genera  be- 
longing to  it  appear  to  be  merely  forms  of 
genera  which  exhibit  at  other  stages  of 
gi’owth,  or  even  at  the  same  time,  asciferous 
sti'uctures  which  have  formed  the  bases  of 
Ascomycetous  genera.  The  folloiving  is  a 
summaiy  of  the  most  recent  views  of  M. 
Tidasne  on  these  points : — The  Hypoxylous 
Fungi  possess  at  least  fom’  distinct  kinds 
of  organs  of  reproduction,  among  which  the 
conidia  hold  the  first  rank ; these  are  bodies 
of  various  forms  arising  directly  from  the 
mycelium,  or  from  the  stroma  which  is 
fonned  upon  this.  Conidiiferous  forms  of 
Sphseiiacei,  which  have  been  regarded  as 
autonomous  Fimgi,  have  given  origin  to 
the  following  genera  of  this  order : — Me- 
lanconuan,  Stilbospora,  Stegonosporium,  Co- 
ryncum,  &osporimn,  Cylindrosporium,  Ma- 
crosporium,  VermicuhHa,  Mystrosporiu7n, 
Cladosporium,  Helminthosporium,  Periconia, 
Polytlirinciam,  Tubercidwia,  Stilhum,  Atrac- 
iiiim,  Gi-aphiim.  Tlie  stylospores  are  the 
naked  and  primitively  stipitate  mores  fonned 
in  the  conceptacles,  called  by  Tulasne  pyc- 
nidia]  he  regards  as  pycnidial  forms  of  Sphas- 
riacei  most  of  the  species  of  the  genera 
Diplodia,  Sporocadus,  Sphceropsis,  Hmde)-- 
sonia,  Myxocyclus,  PhyUostictia,  Pho?na,  and 
their  allies.  These  forms  almost  always 
occur  united  with  the  perfect  or  Ascomy- 
cetous fonns  to  which  they  are  to  be  referred. 
A third  kind  of  acrogenous  bodies  occm- 
often  in  the  same  conceptacles  as  the  stylo- 
spores,  but  are  much  smaller,  ordinarily  of 
linear  form,  and  are  usually  confounded 
ultimately  into  a gelatinous  mass ; these  are 
the  spe7-7natia,wh.ich  are  supposed  to  exercise 
a fertilizing  influence.  The  genera  Cytispora, 


Nce7)iaspora,  Lihei'tella,  Scpto7'ia,  Cheilaria, 
Leptothyriinn,  &c.,  are  chiefly  based  on  the 
spm‘7nugonoits  apparatus  of  Sphaeriacei.  The 
fourth  form  of  spore  is  found  enclosed  in 
asci ; the  presence  of  these  ascospo7-cs  forms 
the  basis  of  the  class  Asco7nycetos.  Further 
details  are  given  under  the  heads  of  the 
families,  and  genera  there  referred  to. 

The  Uredinei  exhibit  similar  pohmiorph- 
ism,  since  the  genera  there  included,  such 
as  fEcidiimi,  Puccinia,  based  upon  the  most 
perfect  form  of  fruit,  mostly  exhibit  also 
a stylosporous  fomi  (on  which  is  founded 
the  false  genus  Uredo),  together  with  sper- 
mogoiiia  containing  spcimiatia. 

Sy)i027sis  of  the  Families. 

1.  Sphjeronejibi.  Conceptacles  rising 
from  microscopic  mycelium  growing  beneath 
the  epidei-mis  of  leaves,  bark,  stems,  &c., 
containing  a chamber  lined  by  a perithecimn 
bearing  single,  often  septate  spores,  and 
bursting  by  a pore  at  the  summit.  (Many 
are  stylosporous  forms  of  Ascomycetous 
genera.) 

2.  Melanconiei.  Conceptacles  as  in 
the  preceding,  but  without  a proper  peri- 
thecmm  ; spores  elongated.  (Many  are 
stylosporous  forms  of  Ascomycetous  ge- 
nera.) 

3.  PHEAGMOTniCHACEJS.  Conceptacles 
horny,  breaking  through  the  epidermis  of 
leaves,  &c.,  at  first  closed,  afteiwai’ds  burst- 
ing longitudinally;  spores  septate,  and  in 
chain-like  series,  intemiixed  with  paraphyses 
on  the  internal  walls  of  the  conceptacles. 

4.  Torulacei.  Mycelium  filamentous, 
gi’owing  on  the  siuTace  of  decayed  vegeta- 
bles, bearing  erect  filaments,  terminating  in 
rows  of  simple  or  compoimd  spores. 

6.  Uredinei.  My^celium  a filamentous 
mass  gi’owing  in  the  interior  of  living  vege- 
table structures,  finally  brenJring  out  on  the 
surface  in  patches,  mai’gined  or  naked,  and 
bearing  simple  or  compound  spores,  single 
or  in  beaded  series. 

6.  UsTiLAGiNEi.  Mycelium  filamentous, 
growing  in  the  interior  of  organs  of  plants, 
producing  simple  or  septate  spores,  finally 
breaking  up,  without  bursting  through  to 
the  surface,  so  as  to  leave  a cavity  full  of 
dust-lilce  spores. 

Bibl.  Berkeley  and  Broome,  Hooker's 
Lo)idon  Jowmal  of  Botany,  iii.  p.  320  ; 
Tulasne,  Comptes  Pe/idus,  March  1851  ; 
transl.  Nat.  Hist.  2 ser.  viii.  p.  114 ; 
Ann.  des  So.  Nat.  3 sdr.  xv.  370 : ibid.  xx. 
129;  ibid.  4 s6r.  ii.  p.  77,  v.  p.  108. ; Botan. 
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Zeit.  xi.  49  et  seq. ; Comptes  Rendus,  1854 
{Ann.  Nat.  Hist.  2 ser.  xiv.  76) ; Files,  Syst. 
Mycol. ; De  Bnrv,  Brand-pilze,  Berlin,  1863. 

CONIOPHYTUM,  Hnssall  (Dolichospe)-- 
mum,  Rolfs). — A genus  (?)  of  Nostochacete 
(Confervoia  Algie),  consisting  of  one  species 
colouring  large  sheets  of  water  of  a deep 
copper}'  gi'een,  by  its  minute  fronds,  each 
composed  of  a inmiber  of  filaments  variously 
curled  and  inteiwoven,  densely  in  the  centre, 
and  more  loosely  towards  the  circumference; 
these  fronds  being  fr-ee  look  like  a pidveni- 
lent  or  gi'anidar  accumulation  in  the  water, 
when  viewed  by  the  naked  eye.  This  genus 
differs  from  its  allies  in  the  relative  posi- 
tions of  the  spermatic  and  vesicular  cells, 
the  former  being  either  next  to,  or  at  a 
distance  from  the  latter.  This  fact  seems 
to  throw  some  doubt  on  the  value  of  this 
character  as  a distinctive  mark. 

Coniophytum  {Thompsoni),  Ralfs.  =Doli- 
chospenniwi  Thompsoni,  Ralfs,  Ann.  Nat. 
Hist.  2 ser.  vol.  v.  336.  pi.  9.  3.  Anahaina 
Flos-aqucB,  Haiwey,  Brit.  Alya,  ed.  1 ; Has- 
sall,  Brit.  Fr.  Alga,  t.  76.  f.  2.  For  further 
details,  see  Hassall,  On  the  Coloration  of  the 
Serpentine,  Bot.  Gaz.  no.  20,  Aug.  I860. 

CONIOTHECIUM,  Corda.— A genus  (?) 
of  Torulacei  (Coniomycetous  Fimgi),  pro- 
bably forms  of  some  other  Fungi. 

Bibl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 
2 ser.  V.  460 ; Corda,  leones  Fung.  i.  figs.  21, 
25,  26 ; Fries,  Sumtna  Veget.  523. 

CONIOTITYRIUM,  Corda. — A genus  of 
Sepedonei  (Coniomycetous  Fimgi). 

C.  glomeratum,  Corda,  recorded  by  Berke- 
ley and  Broome  as  British,  is  said  by  Fries 
to  belong  to  his  genus  Clisosporiim.  It  is  a 
microscopic  plant  gi-owing  in  the  cracks  of 
dead  wood  (elm),  composed  of  minute  free 
membranous  peridia  enclosing  numerous 
spores,  which  escape  by  the  bui-sting  of  the 
apex. 

Bebl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 

2 ser.  xiii.  460;  Corda,  iv.  f.  208;  Fries, 
Summa  Veget.  622 ; see  also  Montague,  Ann. 
des  Sc.  Nat.  3 s4r.  xii.  304. 

CONJUGATION.— A process  occurring 
among  some  of  the  lower  plants  and  ani- 
mals, in  which  the  substance  of  two  distinct 
organisms  comes  into  contact  and  becomes 
fased  into  a single  mass.  This  operation 
is  always  connected  with  reproduction  in 
plants,  and  sometimes  also  in  animals. 

In  the  vegetable  kingdom  it  has  been 
observed  in  tlie  Algae,  viz.  in  the  Zygnonia- 
ccae,  the  Uesmidiaceac,  the  Diatomacese,  the 
Palmellaccie,  and  in  one  genus  of  Fungi, 


viz.  Syzygites.  In  all  these  cases  it  consists 
essentially  in  the  blending  together  of  the 
contents  of  two  distinct  cells,  either  by  the 
complete  fusion  of  two  free  cells,  by  the 
passage  of  the  contents  of  one  cell  into  the 
cavity  of  another  through  newly-formed 
connecting  tubes,  or  by  the  emission  of  the 
contents  of  both  cells  into  a .space  between 
them,  where  the  mixed  contents  become 
enclosed  in  a special  envelope. 

The  conjugation  earliest  discovered  was 
that  of  the  Zygnemaceae,  in  which  the  cells 
of  distinct  filaments  lying  parallel  with  one 
another,  become  imited  by  lateral  inoscula- 
tion or  by  cross  branches,  formed  by  the 
budding  out  of  the  walls  of  the  cells  opposite 
to  each  other,  the  protruded  processes 
coming  into  contact,  cohering  and  becoming 
confluent  by  the  ab- 
soi-ption  of  the  surfaces 
of  contact  (fig.  137). 

The  cavities  of  the  two 
cells  being  thus  freely 
opened  into  one  another, 
the  contents  become 
mixed ; in  Spirogyra 
and  Zygnema  the  con- 
tents of  one  of  the  cells 
usually  travel  across  into 
the  ca-vity  of  the  other 
(PL  5.  fig.  18) ; in  Zygo- 
gonium  the  contents  of 
both  cells  collect  in  the 
cross-piece,  this  is  the 
case  also  in  3IesOCa>pus  *^°”iugating  filaments, 
(fig.  138)  and 

cm-pus,  in  the  latter  of  which  the  cross- 
piece becomes  greatly  enlarged.  The 
contents  in  all  these 
cases  become  retracted 
from  the  cell-wall,  and, 
secreting  special  coats, 
become  spores,  which 
escape  by  the  rupture 
of  the  conjugated  cells. 

In  3Iougeotia  (fig.  139) 
there  is  no  cross  branch. 

The  filaments  become 
angularly  bent  and  in- 
osculate at  the  angles. 

A spore  is  said  to  be 
foimed  in  each  cell  here. 

(See  Zygnemace.®.) 

Pseudo  - spores  are 
sometimes  foimed 
the  cells  ofZyguemacem 
without  conjugation,  in  wliich  case  thev  are 
barren. 


m 

Zygnema  cruciata. 


Mesocarpus  scalaris. 
Conjugating  filaments 
with  spores. 

Magnified  200  diameters. 
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In  the  Desniidiacese  the  process  presents 
a number  of  modifications.  In  the  filamen- 
tous forms,  such  as  Hyalotheca  and  Didy- 
•/nqpnMw,  conjugation  does  not  usually  take 
lace  until  the  single  cells  of  the  filaments 
ave  become  se- 
parated, but  in  Fig.  139. 

some  cases,  as  in 
1).  Borreri,  con- 
jugation of  the  fila- 
mentous groups 
has  been  observ^ed; 
perhaps  this  occmrs 
in  DesmkUum  also. 

In  Closterium,  Pe- 
nium,  Tetmemonts, 

Cosmarium,  &c., 
the  free  cells  con- 
j ugate  in  pairs.  In 
almost  all  these  Mougeotia  genuflexa. 

cases  the  mode  of  Conjugating  filaments, 

union  appears  to  be  Magnified  lOO  diameters, 
different  from  that 

which  is  seen  in  Zygnemaceae,  for  the 
external  membrane  dehisces  more  or  less 
completely,  so  as  to  separate  the  parent- 
cells  into  two  valves,  while  a delicate  in- 
ternal membrane  previously  lining  this  is 
protruded  as  a sac,  to  meet  its  feUow  from 
the  cori'esponding  conjugating  individual ; 
these  sac-Hke  processes  coalesce,  and  thus 
the  contents  of  the  cells  are  enabled  to  mix. 
In  Hyalotheca  dissiliens  and  Penuim  Breiis- 
sonii,  there  is  said  to  be  union  of  the  primaiy 
or  outer  cell-coat,  as  in  Zygncwia.  The  re- 
sulting spore  or  sporangiimi  is  mostlyfoi  med 
in  the  connecting  piece  {Closterium,  Cos- 
marium, TetmcjnoriiS,  Hyalotheca)  (PI.  6. 
figs.  1-3),  or  in  one  of  the  cells  (Hidymo- 
prium  Grevillii,  and  perhaps  in  Hesmidium). 
In  Clostei-ium  lineatum  it  has  been  observed 
that  the  conjugating  cells  diAude  completely 
by  constriction  of  their  delicate  internal 
membrane,  just  before  conjugation,  so  that 
the  dehiscent  primarj'  membranes  emit  from 
each  parent  individual  a pair  of  little  sacs 
in  close  apposition,  and  these  meeting  their 
fellows,  a double  or  ticin  conjugation  takes 
place,  and  &pair  of  spores  or  sporangia  are 
fonned.  A gelatinous  investment  is  secreted 
around  the  conjugating  sac-like  processes, 
and  the  spore  is  generaUy  at  first  imbedded 
in  an  abundant  gelatinous  coat.  (See  Des- 
MIDIACE.®.) 

In  the  Diatomacese  there  does  not  appeal" 
to  be  any  delicate  internal  membrane,  like 
that  of  the  Desmidiacese,  concerned  in  the 
conjugation.  The  two  conjugating  indi- 


viduals, lying  near  together,  become  con- 
nected together  by  the  excretion  of  a collec- 
tion of  gelatinous  substance ; the  siliceoua 
coats  then  dehisce,  and  the  contents  of  the 
arent-cells,  escaping  from  the  valves,  meet 
etween  them  to  unite  into  a globular  mass, 
which  does  not  become  a spore,  but  gradually 
acquires  the  form  of  the  parent.  There  is 
no  connecting  tube  here  ; only  the  investing 
gelatinous  matter.  In  Himantidium  and 
Surirella,  one  new  individual  is  formed  in 
the  conjugation  (PI.  6.  fig.  4) ; in  Eunotia, 
Cocconema,  Gomphonema  and  Schizonema, 
the  contents  of  the  parent-cells  appear  to 
divide  transversely  before  extrusion,  and 
thus  foim  a pair  of  new  individuals  in  the 
conjugation  (PI.  6.  fig.  6)  (as  in  the  case  of 
the  spores  of  Closterium  lineatum).  A pecu- 
liar condition  occm’s  in  other  genera,  Cyclo- 
tella,  Melosira,  &c.,  which  is  supposed  to  be 
a conjugation  of  the  divided  contents  of  one 
frustule.  (See  Diatomace.®.) 

Among  the  PalmeUacese,  conjugation  has 
been  observed  in  Coccochloris  Brebissonii 
{Palmoyloea  macrococea,  A.  Braun),  where  a 
pair  of  vegetative  cells  become  completely 
fused,  membrane  and  contents,  to  fonn  a 
spore  which  acquii-es  a linn  coat  and  oily 
contents,  and  passes  through  a stage  of  rest 
before  recommencing  vegetative  develop- 
ment (PI.  3.  fig.  6 c,  d). 

The  supposed  conjugation  of  VAtrcHEniA 
and  similar  phenomena  in  some  other  Con- 
feiwoidsare  cases  of  fecimdationof  sporangial 
cells  by««iZi7ceantheridial  cells,  no  permanent 
union  tailing  place. 

The  onl}'  known  case  of  conjugation  in 
the  Fimgi,  that  described  by  Ehrenberg  in 
Syzygites,  a genus  of  Mildew  Fungi,  is 
described  under  that  head. 

The  conjugation  observed  in  the  animal 
kingdom,  consists  in  the  direct  union,  by  a 
more  or  less  extensive  fusion  of  the  substance 
of  two  distinct  individuals.  In  Diplozoon 
paradoxum  the  two  individuals  become 
imited  by  a cross  branch ; and  the  remarkable 
result  is  that  sexual  organs  become  deve- 
loped on  both  bodies  after  this.  Apparent 
conjugation  takes  place  also  in  Actino- 
phuys,  Acineta,  Gheoaeina,  and  Podo- 
THBYA.  It  is  most  probable,  however,  that 
the  spmious  fusion  which  occurs  in  them  is 
not  connected  with  reproduction.  See  the 
heads  of  the  genera  and  Ineusohia. 

BmL.  Vegetables:  Vaucher,  Hist,  des 
Conferees  ; Meyen,  Pflanzcn-physiologie,  iii. 
413;  Hassall,  Brit,  freshiv.  Algce-,  Kiitzing, 
Phyc.  generalis ; Eiilfs,  Brit.  Desmidiea; ; 


CONJUNCTIVA. 


COKALLINACE/E. 


[ 183  ] 


Morren,  Ann.  cles  Sc.  Nat.  2 s<Sr.  v.  257 ; 
Smith,  Ann.  Nat.  Hist.  2 ser.  v.  1. ; Tliwaites, 
Ann.  Nat.  Hist.  xx.  and  ser.  2.  i.  and  iii. ; 
Al.  Braiui,  Rejuvenescence  in  Nature,  Ray 
Society's  Volume,  1853,  p.  283  et  seq. ; 
Focke,  Physiolog.  Studien,  ii-  1864 ; 
Nageli,  Algen-systeme,  p.  175;  Kai’sten, 
Botan.  Zeitung,  x.  p.  89  (1852) ; Ehrenherg, 
Verhandl.  Naturf.  Freund,  i.  98  (1829); 
Areschoug.  Trans.  Siced.  Acad.  Sc.  1853, 
Rot.  Zeit.  xiii.  p.  364 ; De  Bary,  Rot.  Zeit. 
XV.  p.  486;  Griffith,  Ann.  Nat.  Hist.  2 ser. 
xvi.  p.  92 ; Carter,  ibid.  xvii.  p.  1.  Animals : 
KoDiker,  Siebold  and  Hblliker's  Zeitsch.  i. 
pp.  1.  198  {Quarterly  Journal  of  Micro- 
scopic Science,  i.  p.  98)  ; Siebold,  Sieb.  and 
Kiilliker's  Zeitsclir.  i.  p.  270,  iii.  p.  62 ; Stein, 
Hie  Infusionsthiere,  1854 ; Wiegmann's 
Archiv,  1849.  p.  147 ; Nordmann,  3Iikr. 
Reitrage,  ^-c.  Heft  i.  p.  56 ; Allen  Thompson, 
Todd’s  Cyclop,  art.  Ovum. 

CONJUNCTIVA.  See  Eye. 

CONOCEPTIALUS,  Hill.  See  Fega- 

TELLA. 

CONOCIHLUS,  Ehr.— A genus  of  Eo- 
tatoria,  of  the  family  CEcistina. 

Char.  Animals  aggregated  aroimd  a cen- 
tral gelatinous  nucleus,  and  forming  a re- 
volving sphere ; two  persistent  frontal  eye- 
spots. 

From  ten  to  forty  in  each  sphere.  The 
nucleus  is  sometimes  green,  fi’om  the  pre- 
sence of  parasitic  monads.  Four  thick 
conical  papillae  arise  finm  the  middle  of  the 
frontal  sm’face,  each  having  a bristle  at  its 
apex. 

C.  voleox  (PI.  34.  figs.  15-17).  Carapace 
and  body  white,  gelatinous,  and  hyalrne ; 
length  1-60",  breadth  of  sphere  1-8".  Aquatic. 

Bibi..  Ehr.  Infus.  p,  393. 

CONOSTOMUM,  Sw. — A genrrs  of  Bar- 
tramiaceous  Mosses,  with  one  British  spe- 
cies : Conostornum  boreale,  Sw. 

CONULINA,  H’Orb. — A genrrs  of  Fora- 
minifera,  of  the  order  Stichostegia,  and 
family  H5qrrilateralidae. 

Distinguished  by  the  conical  shell,  and 
the  nrrmerous  orifices  scattered  over  the 
last  chamber. 

Recent.  Not  Briti.slr. 

Bibl.  D’Orbigny,  For.  Foss.  71. 

COPPER. — Crystals  of  metallic  copper 
exist  in  artificial  A vantueiee.  The  acetate 
of  copper  is  noticed  under  Acetic  acid. 

CORAL. — A term  applied  irr  general  to 
the  calcareous  polypidom  or  skeleton  of 
Poly-pes  or  Zoophytes,  and  in  particular  to 
that  of  ConALi.iuM. 


COR  ALLIN  A,  Linn.— A genus  of  Coral- 
linaceae  (Florideous  Algm),  of  stony  cha- 
racter, looking  like  corms.  The  common 
species,  C.  officinalis,  grows  everywhere 
between  tide-marks,  on  rocks,  &c.,  arrd 
presents  a branched,  mostly  pinnate  tuft  of 
articulated  filaments  everuy  coated  with 


Fig.  140.  Fig.  141. 


Corallina  officinalis. 


Fig.  140.  A branch  of  the  frond.  Natural  size. 

Fig.  141.  A section  of  the  end  of  a branch  terminating 
in  a ceramidium,  containing  tetraspores.  Magnified  10 
diameters. 

carbonate  of  lime.  The  tetraspores  are  borne 
in  tufts  in  ceramidia  (fig.  141),  rrsually  at 
the  apices  of  the  branches  (being  the  last 
joints  transformed),  or  they  occm-  laterally 
(fig.  140),  sometimes  in  pairs  and  sometimes 
irregularly  over  the  whole  frond ; they  open 
by  a small  terminal  pore  (fig.  141). 

The  structrrre  may  be  examined  in  these 
plants  by  keeping  them  for  some  time  in 
vinegar  or  dilute  muriatic  acid,  which  will 
remove  the  lime  and  allow  of  the  substance 
being  sliced  in  the  same  way  as  other  Algie. 

Bibl.  Harwey,  Rr.  3Iar.  Alg.  pi.  13  C ; 
Phyc.  Rrit.  pi.  222 ; Decaisne,  Ami.  des  Sc. 
Nat.  2 s^r.  xvii.  pi.  17.  fig.  1.  xviii.  p.  119. 

COR  ALLIN  ACEHil. — A family  of  Flori- 
dese.  Rigid,  articulated,  or  cmstaceous, 
mostly  calcareous  sea-weeds,  purjle  when 
fresh,  fading,  on  exposure,  to  milk-white ; 
composed  of  closely-packed  elongated  cells 
or  filaments,  in  which  carbonate  of  lime  is 
deposited  in  an  organized  form.  Tetraspores 
tutted,  contained  in  ovate  or  spherical  con- 
ceptacles  (cerarmV/ta,  Harvey),  furnished  with 
a terminal  pore.  British  genera : 

* Frond  filiform,  articulated  (Corallinese). 

1.  Corallina.  pinnated.  Ceramidia 

terminal,  .simple. 
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2.  Jama.  Nront/ dichotomous.  Ceramidia 
tipped  with  two  horn-like  ramuli. 

**  Frond  crmtaceous  or  foliaceous,  opake,  not 
articidated  (Niilliporeae). 

3.  3Ielobesia.  Frond  stony,  forming  either 
a crustaceous  expansion,  or  a foliaceous  or 
a shrub-like  body. 

4.  Ilildehrandtia.  Frond  cartilaginous, 
not  stony,  forming  a crustaceous  expan- 
sion. 

***  Frond  plane,  hyaline,  composed  of  cells 

radiating  from  a centre.  Fructification 

unknown  (Lithocystese). 

5.  Lithocystis  (a  minute  parasite). 

CORALLINES. — The  Corallinacete,  a 
family  of  Algae,  were  formerly  imagined  to 
he  of  animal  natiue,  and  were  classed  among 
the  Zoophytes.  On  the  other  hand,  EUis 
applied  the  term  Coralline  more  extensively, 
including  imder  it  Bi-yozoa,  and  Sertularian 
and  similar  Zoophytes  (Polices)  : the  name 
is  still  often  vulgarly  used  in  this  sense. 
The  term  should  properly  be  restricted  to 
the  family  to  which  the  genus  Corallina 
gives  the  name.  See  Coballinace.®  and 
Polypi. 

CORALLIUM,  Lam. — A genus  of  Po- 
lypes, of  the  order  Anthozoa. 

The  red  coral  of  commerce  is  the  internal 
skeleton  of  the  Corallium  rubrum,  Lam. 
{Isis  nobilis,  Lin.)  (PI.  33.  fig.  6 c).  A por- 
tion of  the  dried  animal  matter  is  usually 
found  adhering  to  its  surface,  and  contains 
abundance  of  spicida  (PI.  33.  fig.  7). 

The  fun’ows  seen  upon  the  outer  surface 
of  unprepared  coral,  are  the  impressions  of 
vessels  which  traverse  the  cortical  substance 
and  fomi  a medium  of  communication  be- 
tween the  various  polypes. 

The  sti’ucture  of  coral  is  rather  ohsciu’e. 
The  transverse  section  (PI.  33.  fig.  8 a)  ex- 
hibits somewhat  undefined  lines,  some  of 
which  are  semiconcentric  with  the  marginal 
furrows,  and  appear  to  he  lines  of  growth  ; 
these  are  intersected  by  darker  and  narrower 
lines,  apparently  canals.  The  orifices  of 
larger  canals  are  also  visible.  The  longitu- 
dinal section  (PL  33.  fig.  8 b)  exhibits  longi- 
tudinal lines,  probably  those  of  gi-owth,  wnth 
an  indistinct  intermediate  structure.  When 
treated  with  acid,  the  residue  is  soft  and 
easily  folded  so  as  to  produce  a lined  appear- 
ance ; and  in  parts  the  organic  skeletons  of 
spicula  may  oe  distinguished.  Hence  it 
probably  consists  of  spicula,  aggregated  and 


idtimately  consolidated,  so  that  their  struc- 
ture is  no  longer  distinguishable. 

Blbl.  Cuvier,  Regne  Animal,  dateless  ed. 
(1853  ?),  Zoophytes. 

CORDYCEPS,  Fries.  — See  Sph.®:bia 
and  Claiuceps. 

CORDYLOPHORA,  Allman. — A genus 
of  Poises,  of  the  order  Hydroida,  and  fa- 
mily Tubulariadse.  Aquatic. 

Char.  Polypidom  homy,  branched,  rooted 
by  a creeping  tubidar  fibre ; branches  tubu- 
lar; polypes  existing  at  the  exti-emities  of 
the  branches,  ovoid,  the  mouth  at  the  distal 
e.xtremity,  and  furnished  with  scattered  fili- 
foim  tentacula. 

C.  lacustris,  the  only  species. 

Bibl.  Allman,  Awn.  Nat.  Hist.  xiii.  p.  330 
and  Phil.  Trans.  1853 ; Johnston,  Brit.  Zoo- 
p 44 

COREMIUM,  Link. — A false  genus  of 
Mucedines  (Hyphom3'cetous  Fungi),  not 
really  distinct  from  Penicillrtsi,  hut  dif- 
fering fmm  the  characteristic  form  of  that 
genus  in  having  the  erect  fertile  filaments 
compacted  into  a kind  of  cellular  pedicle  to 


Fig.  142. 


Coremium  niveum,  Corda. 
Magnified  200  diameters. 


hear  the  strings  of  spores  (fig.  142).  C.  leu- 
copus,  Pers. ; filaments  white,  spores  green  ; 
not  imcommon  on  decaying  fruits,  &c.  = 
Floccaria  glauca,  Grev.  Sc.  Crypt.  FI. 
and  is  Penicillium  crustaemm  jd,  Fries.  C. 
candidum,  Nees;  filaments  and  spores  white; 
on  decaying  substances,  is  Pentcillium  can- 
didum St  Fries. 

Bibl.  Hook.  Brit.  FI.  v.  pt.  2.  344; 
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Fries,  Si/st.  Ml/col.  iii.  408;  Greville,  loc.  cit. ; 
Corda,  leones  'i\ing.  ii.  pi.  11.  fig.  73;  Pracht- 
Jlora,  pi.  25. 

CORK.— Ordinarily  the  outer  layer  of 
bark  of  the  Cork  Oak  {Quercm  Suber),  for 
the  development  of  which,  see  Babk.  IIo- 
rizoutal  and  transverse  sections  of  the  large 
lig’ht-coloured  cells  of  cork  are  shown  in 
Pi.  38.  lig.  16  and  17.  The  tei-m  cork  is 
applied  generally  to  excessive  developments 
of  the  suberoiis  lager  of  barks. 

CORN. — The  general  name  applied  to 
the  seeds,  or  rather  the  fruits  of  the  various 
plants  furnishing  the  ordinary  materials  for 
bread.  These  all  belong  to  the  Monocotj^- 
ledonous  family,  Graminaceee  (Grasses) : for 
Buck- wheats  cannot  be  considered  as  true 
com.  The  grains  of  the  Grasses  are  enve- 
loped in  the  adherent  pericarp,  which  is  dry 
and  smooth  ; the  seed  which  this  encloses  is 
characterized  by  the  presence  of  a compara- 
tively large  mealy  mbumen,  composed  of 
thin-walled  parenchyma,  more  or  less  densely 
filled  with  starch,  which  makes  ug  the  great 
body  of  the  gi’ain ; a few  layers  ot  cells  sub- 
jacent to  the  smTace,  however,  contain  little 
starch,  but  abimdance  of  niti’Ogenous  proto- 
plasmic matter,  or  gluten.  These  layers 
containing  the  greater  proportion  of  the 
gluten,  together  with  epidermis,  are  removed 
from  fine  flour  in  grinding,  as  the  bran  and 
pollard,  the  fine  white  flour  consisting  chiefly 
of  the  starch.  The  forms  of  the  starch-grains 
differ  considerably,  as  also  their  condition  in 
the  cell.  In  Wheat  (Tritieum),  the  stai’ch- 
grains  are  lenticular  (PL  36.  fig.  8),  and  lie 
loose  in  the  cells;  in  Barley  {itordeuni), 
they  are  very  similar,  but  the  larger  grains 
are  squarish  and  thinner  (PI.  36.  fig.  9) ; 
in  Oats  {Avena),  polygonal,  but  compacted 
together  into  roundish  masses  (PI.  36. 
fig.  10) ; in  Rice  ( Oryzii),  the  starch -grains 
are  very  small,  and  packed  so  closely  toge- 
ther that  they  press  upon  one  another,  thus 
acquiring  a parenchymatous  fomi  (PI.  36. 
figs.  12  & 13) ; and  then,  as  they  adhere 
firmly  together,  the  contents  of  the  cells  ap- 
pear like  one  solid  mass ; hence  the  homy 
character  of  the  grains  of  rice,  and  the  gi'it- 
tiness  of  rice-flour.  In  Maize  (Zea),  the 
outer  part  of  the  grain  is  homy  from  the 
same  cause  as  rice,  and  presents  a similar 
appearance  (PI.  36.  fig.  3),  but  in  the  centre 
the  cells  are  often  less  densely  filled,  and  the 
grains  lie  more  or  less  loose  (PI.  36.  fig.  6). 
For  further  particidars  of  the  characters  of 
the  starch-grains,  see  Stabcii. 

CORNIGUBARIA,  Ach. — A genus  of 


ParmeliaceoB  (Gjunnocai-pous  Lichens)  com- 
posed of  rigid  tufted  plants,  the  lobes  of  the 
thallus  standing  up  in  forked  hom-like  pro- 
cesses. Most  of  the  species  occur  on  the 
ground  or  rocks  on  high  mountains. 

Bibl.  Hook.  Br.  FI.  ii.  pt.  1.  232  ; F?igl. 
Botany,  pi.  452.  720.  846,  &c. 

CORNS  consist  of  thickened  epidennis, 
the  scales  being  increased  in  number,  much 
flattened,  and  closely  aggregated  fr-oni  pres- 
sure. This  is  the  sfructure  in  their  simplest 
fomi.  When  larger,  they  represent  an  ordi- 
nary blister,  conjoined  vsdth  the  thickening 
of  the  epidermis;  hence  the  origin  of  the 
cavity  in  the  centre  of  many  of  them.  The 
papillae  of  the  cutis  are  generally  hypertro- 
phied. The  epidermic  scales  may  be  ren- 
dered distinct  by  digestion  with  acetic  acid 
or  solution  of  potash. 

CORPORA  AMYLACEA.— These  are 
microscopic  rounded  bodies,  exhibiting  a 
number  of  concentric  rings,  and  somewhat 
resembling  starch-grains  in  appearance. 
They  are  found  m 


the^oraeic,  thes<^fr<m 
liicidum,  the  walls  of 
the  ventricles,andthe 
cortical  substance  of 
the  brain,  the  me- 
dullary substance  of 
the  spinal  cord,  the 
waxy  spleen,  &c. 
They  are  but  little 
acted  upon  by  dilute 


Fig.  143. 


Magnified  360  diameters. 
Corpora  amylacea,  from 
the  human  ependyma. 


acids ; caustic  alkalies  render  them  more 
transparent,  and  gi'adually  dissolve  them. 
Solution  of  iodine  gives  them  a bluish  tinge ; 
and  the  subsequent  addition  of  sulphmic 
acid  produces  the  bluish-violet  coloui'  seen 
when  cellulose  is  treated  with  these  reagents. 
The  reaction  is  best  seen  when  the  action  of 
the  acid  takes  place  slowly.  Hence  these 
bodies  have  been  regarded  as  consisting  of 
cellulose.  It  has  been  objected,  that  as 
cholesterine  gives  similar  reactions,  and 
occurs  in  those  places  where  the  corpora 
amylacea  are  met  with,  the  reactions  might 
arise  fr’om  the  presence  of  this  substance. 
The  former  view  is,  however,  probably 
coraect. 

The  corpora  amylacea  must  be  distin- 
guished from  the  concretionsfomiing  ‘brain- 
sand,’  or  the  acermlus  cerebri.  These  are 
also  rounded,  single,  or  aggi-egated,  usually 
exhibiting  the  concentric  ring's,  sometimes 
forming  cylindrical,  ramified,  or  reticular 
fibres.  They  are  met  with  in  the  choroid 
plexuses,  the  pineal  gland,  the  arachnoid 
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membrane,  and  sometimes  in  the  walls  of 
the  ventricles.  These  consist  of  an  organic 
(proteine)  skeleton,  containing  carbonate 
and  phosphate  of  lime.  When  treated  with 
acids,  the  latter  are  dissolved,  the  former 
being  left  and  retaining  the  original  form  of 
the  concretions. 

Bebl.  Purkinje,  3ruller’s  Archiv,  1836  & 
1846  ; KoUiker,  3Iikr.  Anat.  ii.  pt.  2.  501 ; 
Virchow,  Archiv  f.  Path.  Anat.  ^'c.  p.  135, 
268,  416,  and  Amm.  Nat.  Hist.  xii.  p.  481. 

CORPUSCULA,  of  the  Coniferae.  See 
GYMNOSPEnmA. 

CORROSIVE  SUBLUMATE,  the  bichlo- 
ride of  Mercury. — A saturated  solution  of 
this  salt  is  very  usefid  in  rendering  very 
transparent  bodies  consisting  of  proteine- 
compounds  more  opake  and  mstinct,  as  the 
bodies  and  cilia  of  Infusoiia,  &c. 

CORYNEUM,  Kunze. — A genus  of  Me- 
lanconiei  (ConiomycetousFungi),  consisting 
of  parasitic  plants  growing  upon  dead  tvdgs, 
bursting  out  as  convex  solid  pustules  from 
beneath  the  epidermis.  A vertical  section 
of  half  of  one  of  these  pustules  is  shown 
in  fig.  144 ; the  cellular 
stroma  is  covered  by 
stalked  multiseptate 
spores.  Six  forms  are 
recorded  as  British. 

That  figured,  C.  disci- 
forme,  Kze.,  grows  on 
dead  twigs  of  birch. 

Tulasne  states  this 
genus  to  consist  of  the 
conidiiferous  fonn  of 
3Ielanconis  (Sphseria- 
cei). 

Bibl.  Hook.  Brit. 

FI.  V.  pt.  2.  p.  355 ; 

Berk.  & Broome,  Ann.  Nat.  Hist.  2 ser.  v. 
458 ; Cun-ey,  Alicrosc.  Journal,  v.  p.  127 ; 
Tulasne,  Ann.  des  Sc.  Nat.  4 ser.  v.  p.  110; 
Corda,  leones  Funq. 

COSCINODISCUS,  Ehr.— A genus  of 
Diatomaceas. 

Char.  Frustules  free,  single,  disk-shaped ; 
valves  circulai',  flat,  or  sli^itl}'  convex,  ex- 
hibiting a cellidar  or  areolar  appearance. 
(No  internal  septa  nor  lateral  processes.) 

The  cellular  appearance  anses  from  the 
existence  of  depressions,  which  are  of 
different  sizes.  The  valves  fonn  beautiful 
objects. 

Kiitzing  enumerates  forty-one  species, 
which  are  either  marine  or  fossil,  omith 
admits  four  British  species. 

1.  C.mmor,Yi.  Depressions  irregrilar  and 


crowded  (circular,  Sm.);  margin  of  valves 
smooth ; aquatic  and  marine ; diam.  1-1200 
to  1-500" 

2.  C.  E.  (PI.  18.  fig.  32).  Depres- 

sions obscurely  radiating,  marginal  ones 
smallest ; margin  of  valves  smooth ; marine 
and  fossil ; diam.  1-560  to  1-180"  (a,  side 
view  ; h,  front  viev^. 

3.  C.  eccentricus,  E.  Depressions  arranged 
in  cuiwed  lines,  with  the  convexity  towards 
the  centre ; marine  and  fossil ; diam.  1-400 
to  1-200". 

4.  C. pyxidicula,\^Q.  {Pyxidicula, szxdiCras- 
pedodiscus  coscinodiscus,  E.)  (PI.  43.  fig.  21). 
Margin  tumid,  elegantly  cellular,  central 
areola  very  fine,  diminishing  towards  the 
centre ; no  lunbilical  star ; marginfd  cells 
hexagonal,  larger;  diam.  1-400".  Fossil. 
Virginia. 

6.  C.  craspcdodiscus,  K.  = Craspedodiscus 
elegans,  E.  (PI.  19.  figs.  7 & 8).  Mai-gin  of 
valves  tumid,  elegantly  sculptured,  central 
markings  (depressions)  radiating;  an  um- 
bilical star  formed  of  5 to  6 oblong  lai’ger 
cells  (?) ; diam.  1-120".  Fossil.  Bermuda. 

Bebl.  Ehr.  Abhandl.  d.  Berl.  Akad.  1838 
aud  1839 ; id.  Ber.  d.  Berl.  Akad.  1840  et 
seq. ; Kiitzing,  Bacillarien,  and  Sp.  Alg. ; 
Smith,  Brit.  Diat.  1. 

COSMARIUM,  Corda. — A genus  of  Des- 
midiacese. 

Char.  Cells  single,  constricted  at  the 
middle;  segments  as  broad  as  or  broader 
than  long,  neither  sinuated  nor  spinous. 

A peculiar  swamiing  motion  is  observ- 
able at  times  in  the  cell-contents  of  this 
genus,  different  from  the  circulation  in 
Closterium.  From  some  obseiwations  by 
Mrs.  Thomas,  it  appears  likely  that  the 
spore-cell  divides  into  numerous  individuals 
in  germination. 

Ralfs  admits  thirty-three  British  species. 
Among  the  most  common  are, — 

1.  C.  pyramidatum  (PI.  10.  fig.  18,  19 
empty  cell).  Oval,  with  depressed  and 
trimeate  ends,  deeply  constricteu ; end  Hew 
elliptical ; segments  pimctate,  entire ; length 
1-470  to  1-260". 

2.  C.  bioculatum.  Smooth,  depressed, 
constriction  producing  a gaping  notch  on 
each  side ; end  view  elliptical ; segments 
subeUiptic,  entire ; sporangium  orbicular, 
spinous ; length  1-1410". 

3.  C.  cmiaZMm(Pl.  10.fig.20).  Punctate, 
deeply  constricted ; segments  crenate  at  the 
margin,  depressed  at  the  end;  end  view 
elliptical ; spines  of  sporangium  very  short ; 
length  1-470". 


Coryneum  disciforme. 
Vertical  section  of  half 
a pustule. 

Magnified  200  diams. 
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4.  C.  tetroplithahnum  (PI.  10.  fig.  22). 
Deeply  constricted  j segments  semicircular ; 
end  view  elliptical ; rough  -with  pearly  gi-a- 
nules,  which  give  a crenate  appeai'ance  to 
the  margin  ; length  1-230". 

5.  C.  margaritiferum  (PI.  10.  fig.  21). 
Rough  with  'peaily  gi'amdes,  which  are  as 
broad  as  long ; end  view  elliptic ; segments 
seniicirculai-  or  renifoi-m;  length  1-5G0  to 
1-300". 

6.  C.  ornatum.  Segments  twice  as  long 
as  broad,  rough  with  granules  giving  a 
dentate  appearance  to  the  margin ; end  view 
wdth  a truncate  projection  on  each  side; 
length  1-610". 

7.  C.  cucurhita.  Punctate,  constriction 
slight,  ends  roimded ; ti-ansverse  view  cir- 
cidar;  length  1-580". 

Bibl.  Rails,  Brit.  Desmid.  pp.  91  & 212 ; 
Thomas,  Trans.  Mic.  Soc.  new  ser.  iii.  p.  33. 

COTHURNIA,  Ehr.— A genus  of  Infu- 
soria, of  the  family  Ophrydina. 

Char.  Solitary;  cai’apace  urceolate, 
stalked. 

An  anterior  ring  of  cilia  is  present.  The 
body  contracts  suddenly,  like  that  of  Vorti- 
cella. 

Dujardin  miites  this  genus  with  Vagini- 
cola. 

1.  a E.  (PI.  25.  fig.  20).  Stalk 

much  shorter  than  the  hyaline  carapace; 
body  yellowish ; aquatic ; length  of  carapace 
1-280".  Found  upon  Cyclops  quadricornis. 

2.  C.  maritima,  E.  Stalk  much  shorter 
than  the  carapace ; body  whitish,  hyaline ; 
length  of  carapace  1-570".  On  Ceramium. 

3.  C.  hamiensis,  E.  Stalk  much  longer 
than  the  carapace ; body  whitish ; length  of 
carapace  -watliout  the  stalk  1-280",  stalk 
twice  this  length.  On  Sertularice,  &c. 

Stein  adds  three  species,  C.  Sieboldii, 
C.  astaci,  and  C.  curva  ; foimd  upon  Astacus 
Jluviatilis  (the  Crav-fish). 

Binn.  Ehr.  Inf  us.  p.  297 ; Duj.  Inf  us. 
p.  564 ; Stem,  Die  Inf  us. 

COTTON. — The  hairs  from  the  epideimis 
of  the  seeds  of  various  species  of  Gossypium 
(Malvaceae,  Dicotyledons).  These  hairs  are 
readily  distinguished,  under  the  microscope, 
from  the  various  textile  fibres  consisting  of 
liber  structures.  From  the  absenee  of  the 
regular  thickening  layers,  the  cells  of  the 
cotton-liairs  become  collapsed  when  dry, 
appearing  like  a flat  band  with  thickened 
borders,  while  liber-cells  of  all  kinds  re- 
main cylindrical,  and  tiiper  to  a point  at 
each  end  (PI.  21.  fig.  1).  See  Finnous 
Sthuctuuks. 


COVERS.  See  Introduction,  p.  xxi. 

CRASPEDODISCUS,  E.— A genus  of 
Diatomaceas.  Fossil. 

C.  coscinodiscus,  ^.=Pyxidicula  coscino- 
discus,  E.  = Coscinodiscus  pyxidicula,  Kg. 
(PI.  43.  fig.  2V). 

C.  eleqans,  E.  = Coscinodiscus  craspedodis- 
cus,  Kg.'  (PI.  19.  figs.  7 & 8). 

Btbl.  Ehr.  Ber.  d.  Bcrl.  Ak.  1844.  p.  261- 
266 ; Kiitzinw,  Sp.  Alg.  p.  126. 

CRATERIUM,Trent. — A genus  of  Myxo- 
gastres  (Gasteromycetous  Fungi),  consisting 
of  minute  yellow  or  brown  cup-like  bodies, 
of  papeiy  consistence,  closed  by  a deciduous 
operculum  (fig.  145),  arising  from  an  evanes- 
cent filamentous 
mycelium,  grow- 
ing over  moss, 
leaves,  bark,  &c. 

Most  of  the  spe- 
cies are  common. 

The  black  spores 
contained  within 
these  cups  are  Craterium  pyriforme. 

intermixed  with  diameters, 

crowded,  obscurely  articulated  filaments 
(destitute  of  spiral  fibres),  which  do  not 
anastomose,  and  are  at  length  erect.  Five 
species  are  described  as  British. 

Blbl.  Hook.  Brit.  FI.  v.  pt.  2.  p.  316 ; 
Sowerby,  Fungi,  t.  239  (C.  minutum,  as 
Ci/athus  minutus). 

'CRATEROSPERMUM,  Al.  Braun.— A 
genus  of  Zygnemacese,  with  the  gi’een  endo- 
chrome  not  in  spiral  bands. 

Bibl.  A.  Braun,  Alg.  Unicell.  Gen.  Nova, 
Leipzic,  1855,  p.  60. 

CREATINE  or  KREATINE.— Occurs 
in  the  juice  of  the  flesh  of  Mammals,  Birds, 
Amphibia  and  Fishes ; also  in  human  urine. 
It  crystallizes  from  an  aqueous  solution,  in 
transparent,  highly  refractive,  oblique-rhom- 
bic prisms  and  needles  (PI.  7.  fig.  22)  be- 
longing to  the  oblique-rhombic  prismatic 
system. 

Bibl.  See  Chemistry,  Animal  (Leh- 
mann, Gorup-Besanez,  Funke). 

CREATININE  or  KREATININE.— 
Ocem’s  in  the  juice  of  the  flesh  of  Man  and 
IMaminals ; probably  in  the  anmiotic  liquid ; 
also  in  human  urine.  The  crystals  fonii 
colourless  prisms  belonging  to  the  oblique- 
rhombic  prismatic  system  (PI.  7.  fig.  23). 

Creatinine  forms  a crvstaJline  compound 
with  chloride  of  zinc  (Pi.  7.  fig.  24).  Tiiis 
is  veiy  difficultly  soluble  in  water,  and  not 
at  all  in  alcohol  or  aether. 

Bibl.  See  C’re.vtine. 
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Cribraria  aurantiaca. 
Natural  size. 


Fig.  147. 


CRIBRARIA,  Schrad.— A genua  of 
Myxogastrea  (Gasteroniycetoua  Fungi), 
conaiating  of  mi- 
nute atafiied  cap-  Fig.  146. 

aides  growing  up- 
on rotten  wood, 

&c.  The  capsules 
(peridia)  are  mem- 
branous ; the  up- 

Ser  part  falls  or 
ecays  off  when 
the  spores  are  ma- 
ture, and  the  ana- 
stomosing fila- 
ments (capilli- 
tiiun)  which  are 
contained  in  the 
interior  rise  out 
and  form  a per- 
sistent sphencal 
cage  or  network 
(fig.  147),  from  the 
meshes  of  which 
the  spores  escape. 

The  only  species 
we  find  recorded 
as  British  is  C. 
intermedia,  Berk., 
intermediate  be- 
tween C.  vtdgains 
and  C.  aurajitiaca. 

The  peridium  is  „ Cnbram  aurant.aca. 

yellow  with  a lUium  exserted. 

white  stalk  ; the  Magnified  25  diameters, 
spores  yellow. 

(Figured  as  Sphcerocarpus  semitrichioides  by 
Sowerby,  t.  400.  fig.  5.) 

Bibl.  Hook.  Idrit.  FI.  v.  pt.  2.  .318 ; Fries, 
Syst.  Myeolog.  iii.  168 ; Corda,  Icon.  Fung. 
V.  pi.  3.  fig.  36. 

CRICICET.  See  Acheta. 

CRISIA,  Lamx. — A genus  of  Infimdibu- 
late  Polyzoa,  of  the  suborder  Cyclostomata, 
and  family  CrisiadiB. 

Char.  See  CnisiADiE.  Four  species : 

1.  C.  eburnea.  Cells  loosely  aggregated, 
curved,  ends  free.  Common. 

2.  C.  denticulata.  Cells  loosely  aggre- 
gated, nearly  straight,  joints  black. 

3.  C.  aculeata.  Cells  in  two  rows,  armed 
with  a spine,  joints  amber. 

4.  C.  gcnicidata.  Cells  alternate,  long  and 
tubular,  orifice  plain. 

Bibl.  That  of  the  family. 

CRISIAD./F:.— A family  of  Infimdibulate 
Polyzoa,  of  the  suborder  Cyclostoniata. 

Distinguished  by  the  plant-like  jointed 
and  branched  polypidom,  and  tlie  tubular 


cells  in  one  or  two  rows,  with  round  orifices 
mostly  looking  to  opposite  sides. 

Cells  and  branches  covered  with  dots 
(holes).  Pear-shaped  vesicles  are  met  with 
on  the  polypidom,  resembliug  those  of  the 
Sertulariadae.  Two  genera  unnecessarily 
separated : 

1.  Crisia.  Cells  in  two  rows,  subalter- 
nate ; orifices  terminal  and  entire. 

2.  Crisidia.  Cells  in  a single  row,  the 
ends  free,  diverging. 

Bibl.  Johnston,  Brit.  Zooph.  282. 

CRISIDIA,  M.-Edw. — A genus  of  In- 
fundibulate  Polyzoa,  of  the  suborder  Cyclo- 
stomata, and  family  CrisiadiB. 

Char.  See  Cbisiadje.  Two  species : 

1.  C.  cornuta.  Cells  curved,  orifices  turned 
one  way,  a long  bristle  above  each  cell. 

2.  C.  setacea.  Cells  long,  ends  turned 
alternately  in  opposite  du-ections;  a long 
bristle  below  the  orifice  of  each  cell. 

Bibl.  That  of  the  family. 

CRISTATELLA,  Cuv. — A genus  of  Po- 
lypi, of  the  order  Brj^ozoa. 

_ Char.  Polypidom  free,  disk-shaped,  poly- 
piferous  at  the  margin ; tentacles  numerous, 
pectinate  upon  two  arms.  Aquatic. 

C.  mucedo  (PI.  33.  fig.  9).  Three,  fom-, 
or  more  poljqies  arise  from  the  locomotive 
polypidom.  Ova  in  the  young  state  en- 
closed in  a ciliated  membrane,  disk-shaped, 
furnished  with  marginal  spines  which  are 
hooked  at  the  end  (fig.  10),  and  opening 
with  a lid.  They  are  occasionally  found  in 
large  numbers  in  the  holes  made  by  the  feet 
of  cattle  around  ponds. 

Bibl.  Cuvier,  Regne  Animal,  1817.  iv. 
m 68 ; Tuipin,  Ann.  d.  Sc.  Nat.  2 sdr.  idi.  p.  66 ; 
Gervais,  ibid.  vii.  p.  77 ; Johnston,  Brit. 
Zooph.  p.  387 ; Varley,  Bond.  Phys.  Journ, 
iii.  p.  37. 

CRISTELLARIA,  Lamk. — A genus  of 
Foraminifera,  of  the  order  ITelicostegia,  and 
family  Nautiloidse. 

Distinguished  by  the  equilateral  shell  and 
flat  spire,  the  single  round  orifice  situated 
at  the  carinal  angle,  i.  e.  on  the  convex  side 
of  the  spire,  and  the  oblique  chambers. 

Williamson  imites  the  genera  Marginu- 
lina  and  Robulina  (D’Orb.)  to  his  genus 

CniSTELLABIA. 

The  sjmonjmiy  of  the  species  is  veiy  un- 
satisfactorily determined. 

1.  C.  calcar,  JAtx.  (N 'din.')  = Robulina  cal- 
car, cidtrata,  costata,  and  aculeata,  and  Cris- 
tellaria  rotulata,  D’Orb. 

2.  C.  subarcuatula,  Walker  (Willn.)  = 
Marginulina  Wcbbiana,  D’Orb. 
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3.  C.  simplex  (PI.  42.  fig.  17) ; fossil. 

Several  fossil  British  species. 

Bini..  B’Orbigny,  For.  Foss.  82 ; IMorris, 
Frit  Fo.'is.  83  ; Williamson,  Fee.  Foram.  24. 

CROXARTIUM,  Fries.  — A genus  of 
Ureclinei  (Coniomycetous  F ungi),  presenting 
the  most  perfect  'form  of  structure  in  that 
family.  The  Uredo-fruits  are  contained  in 
a peridium,  which  hursts  by  a regular  or 
irregidar  apical  orifice.  The  perfect  spores 
are  produced  on  a columnar  cellular  body, 
called  the  lippile,  which  rises  out  of  the 
centre  of  theUredo-form  or  of  its  empty  peri- 
thecium.  C.  Vincetoxici  is  the  perfect  iorni 
of  TJredo  Vincetoxici. 

Bibl.  Tulasne,  Ann.  des  Sc.  Nat.  4 sdr.  ii. 

p.  188. 

CROUANLV,  J.  Agardh. — ^A  genus  of 
Cr^-ptonemiaceae  (Florideous  Alg£e).  C. 
atienuata  is  a very  rare  plant,  which  has 
been  found  epiphytic  on  Cladosteplms  spon- 
ffiosus.  Its  frond  consists  of  a single-tubed 
filament,  with  the  joints  clothed  with  dense 
whorls  of  minute  dichotomously  multiplied 
branchlets,  somewhat  beaded.  The  favel- 
lidia  are  stated  to  occtu’  near  the  tips  of 
the  branchlets ; the  tetraspores  (large)  are 
afiixed  to  the  bases  of  the  latter. 

Bibl.  Harvey,  £r.  Mar.  Alg.  pi.  21  D; 
Plujc.  Brit.  pi.  106  ; J.  Agardh,  ^Z<7.  Medit. 
83 ; Agardh,  Sp.  Alg.  ii.  136  (as  Griffitlisia 
noclidosa) ; Kiitzing,  Sp.  Alg.  651  ( Calli- 
thamnion). 

CRUCIBULUM,  Tulasne. — A genus  of 
Xidulariacei  (Gasteromycetous  Fungi). 

Bibl.  Sachs,  Bot.  Zeit.  xiii.  p.  833. 

CRUCILOCULINA,  U’Orh.— A genus 
of  Foraminifera,  of  the  order  Agathistegia, 
and  family  Midtilocididie. 

Distinguished  by  the  three  chambers, 
which  are  visible  at  all  ages,  being  aggre- 
gated on  three  opposing  faces,  and  the  cru- 
cial orifice. 

Xot  British. 

Bibl.  D’Orbigny,  For.  Foss.  280. 

CRUMENULA,  Duj.— A genus  of  In- 
fusoria, of  the  family  Tliccamonadina. 

Cliar.  Oval,  depressed,  with  a resisting, 
obliquely  striated  or  reticulated  tegument, 
from  a notch  in  the  fore  part  of  which  a 
long  flageUifonn  filament  issues  ; a red  eye- 
spot.  Movement  slow. 

C.  testa  (Pi.  23.  fig.  34).  Green;  aquatic  ; 
length  1-610".  Filament  three  times  as  long 
as  the  body. 

Dujardin  appends  Prorocetitnim,  E.  to 
this  genus. 

Bibl.  Dujardin,  Infus.  p.  .339. 


CRUORIA,  Fries. — A genus  of  Cri^to- 
nemiaceiB  (Florideous  Algai).  C.  pellita  is 
common  on  exposed  rocks  and  stones  be- 
tween tide-mai'ks,  fonning  a glossy  puiqilish 
skin,  between  gelatinous  and  leathery,  upon 
smooth  surfaces,  in  patches  2 to  3"  in  dia- 
meter. This  ‘skin’  is  formed  of  vertical  tufts 
of  simple  articulated  filaments  imbedded 
in  a gelatinous  matrix.  One  of  the  cells  of 
each  filament  is  larger  than  the  rest.  The 
tetraspores  occm'  at  the  bases  of  the  fila- 
ments. 

Bibl.  Harvey,  Br.  Mar.  Alg.  pi.  20  C ; 
Phge.  Brit.  pi.  117. 

CRUSTACEA. — A class  of  Animals,  be- 
longing to  the  subkingdom  Articulata. 

Char.  Apterous ; no  ti’acheae ; respira- 
tion aquatic  (branchial),  or  efiected  by  the 
skin : legs  jointed.  (A  dorsal  vessel,  ven- 
tricle, or  heart;  integument  composed  partly 
of  chitine). 

The  integument  of  the  Crustacea  usually 
forms  a hard  calcareous  shell,  sometimes, 
however,  being  leathery  or  horny ; it  con- 
stitutes an  external  skeleton.  In  its  most 
complex  condition  four  layers  are  distin- 
guishable. An  outermost,  veiy  thin,  trans- 
parent and  structureless  or  cellular — the 
epidermis ; beneath  this,  a layer  of  pig- 
ment-cells to  which  the  colour  is  owing,  but 
sometimes  the  pigment  is  not  contained 
within  cells;  under  this  is  a thick  layer, 
forming  the  greater  part  of  the  substance  of 
the  integument,  impregnated  with  calca- 
reous salts,  and  frequentl}"  fiumished  with 
direct  prolongations  in  the  form  of  tubercles, 
spinous  appendages,  or  hairs.  See  Shell. 
The  innermost  layer  consists  of  a delicate 
fibrous  coat,  corresponding  to  an  internal 
periosteum  or  time  skin ; it  plays  an  import- 
ant part  in  the  moulting  process  (ecdg.sis) 
which  the  Crustacea  undergo,  probably  se- 
creting the  new  layers  of  the  integument. 

The  higher  Crustacea  (the  Decapoda) 
have  mostly  two  pairs  of  antennse. 

The  oral  organs  consist  of  a transverse 
labrum  or  upper  lip,  beneath  which  is  a pair 
of  powerful  toothed  mandibles,  acting  late- 
rally, and  furnished  with  palpi.  Next  come 
two  pairs  of  maxillce ; the  first  are  membra- 
nous and  hairy  at  the  margin,  but  ■without 
palpi ; the  second  are  also  membranous  and 
hairy,  and  correspond  to  the  labium  of  In- 
sects. Between  the  mandibles  and  the  first 
pair  of  maxillBD  is  sometimes  situated  a soft, 
tongue-like,  sometimes  cleft  appendage. 
The  oral  organs  undergo  various  modifica- 
tions in  the  lower  Crustacea ; these  will  be 
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considered  under  the  respective  heads.  Be- 
hind these  are  three  pairs  of  secondaiy  or 
auxiliary  jaws,  or  rather  legs  converted  into 
jaws,  and  compai-able  to  the  six  legs  of  In- 
sects; these  are  fm-nished  externally  with 
palpi.  Next  follow  live  pairs  of  true  tho- 
racic legs,  behind  which  are  five  pairs  of 
false  or  abdominal  legs. 

The  voluntary  muscles  of  the  Crustacea 
are  transversely  striated. 

The  eyes  are  either  simple : consisting  of 
a convex  cornea,  behind  which  is  a rounded 
refracting  body  or  lens ; this  lies  in  a cup- 
shaped mass  of  pigment,  perforated  by  the 
optic  neiwes ; — compoimd  without  facets  : 
consisting  of  a smooth  cornea,  behind  which 
a number  of  closely-placed  eyes  are  situ- 
ated ; sometimes  a modification  of  this  form 
occurs,  in  the  existence  of  a smooth  outer 
and  an  inner  faceted  cornea ; — or  compound 
faceted  : as  in  the  eyes  of  insects.  The  fa- 
cets are  frequently  four-sided,  hut  some- 
times six-sided.  In  some  of  the  eyes  a 
conical  vitreous  body  is  situated  behind  the 
lens.  The  eyes  are  sometimes  sessUe,  at 
others  stalked. 

The  alimentary  canal  is  usuaRy  short  and 
nearly  straight,  sometimes  curved  or  coiled. 
Its  wall  consists  of  three  or  fom-  layers, — 
the  outei-most,  more  or  less  fibrous,  repre- 
senting a peritoneal  coat ; the  innennost,  a 
transparent,  structureless,  epithelial  coat, 
fm-nished  at  the  part  corresponding  to  the 
stomach  with  calcareous  teeth,  scales,  or 
hairs,  and  which  is  thrown  ofi’  diiring  the 
ecdysis.  Between  these  two  coats  is  a layer 
of  smooth  muscular  fibres. 

The  liver  exists  either  in  the  foi-m  of  sim- 
ple follicles  surrounding  the  alimentary  ca- 
nal ; of  branched  caeca  situated  at  its  upper 
end,  sometimes  with  short  ducts ; or  as  two 
glandular  tufts  or  branches,  consisting  of 
more  or  less  ramified  and  closely-connected 
caeca,  with  short  ducts. 

In  many  of  the  Crustacea  the  walls  of  the 
alimentary  canal  are  surrounded  by  cells 
containing  a bright  orange-yellow  or  blue 
fatty  matter ; these  are  either  scattered  or 
an-anged  in  the  form  of  lobules.  They  cor- 
respond to  the  fatty  body  of  Insects. 

The  Crustacea  undergo  remarkable  meta- 
morphoses, the  adult  form  frequently  differ- 
ing strikingly  from  that  of  the  embryo. 

See  Asellus,  CmiuPEDiA,  Entomo- 
STRACA,  Gammarus,  Oniscus,  and  Sipho- 
NOSTOMA. 

Bibl.  That  of  Antoal  Kingdom,  and 
the  Bibl.  of  the  articles  just  cited. 


CRYPII^A,  Mohr.=Pn,oTRicHUM. 
ERYPTOCOCCE.dE. — One  of  Kiitzing’s 
families  of  Algae,  including  his  genera  Cryp- 
tococcus, TJlvina,  and  Sphcsrotilus,  all  of 
which  appear  to  be  forms  of  the  mycelia 
(conidiar)  of  Mildew  Fungi;  they  consist 
of  masses  of  extremely  minute  colourless 
globules,  found  floating  in  aromatic  waters, 
vinegar,  &c. 

CRYPTOCOCCUS,  Kiitz.  See  Cryp- 

TOCOCCKiE 

CRYPTOGAMIA. — This  term  was  ap- 
plied by  Linnaeus  to  his  24th  Class,  which 
included  aU  plants  in  which  no  true  flowers 
exist ; the  name  signifying  that  the  sexual 
organs  are  hidden.  In  Natural  Arrange- 
ments of  the  Vegetable  Kingdom  the  term 
is  often  used  in  the  same  sense,  hut  in  this 
case  as  one  of  two  great  divisions,  being 
opposed  to  Phanerogamia  or  Phaenogamia, 
which  are  plants  with  the  sexual  organs 
conspicuous.  See  Vegetable  Kingdom. 

CRYPTOGLENA,  Ehr.  — A genus  of 
Infusoria,  of  the  family  Cryptomonadina. 

Char.  A red  eye-spot ; carapace  a scutel- 
lum,  rolled  in  at  the  margins,  without  a 
neck.  Aquatic. 

1.  C.  conica  (PI.  23.  fig.  35  a).  Conical, 
expanded,  and  trimcate  in  front,  posteriorly 
subacute;  bluish  green;  length  I-I150". 
Two  flagelliform  filaments. 

2.  a nigra  (PI.  23.  fig.  25  h).  Ovato- 
subglobose,  emarginate  in  front ; green ; 
length  I- 1150".  Motion  slow ; no  cilia 
distinguished. 

3.  C.  cesrulescens.  Elliptic,  depressed, 
emarginate  in  front;  bluish  green;  length 
1-6000".  Motion  rapid;  no  cilia  distin- 
guished. 

These  organisms  requii-e  further  examina- 
tion. 

Bibl.  Ehr.  Inf  us.  p.  46 ; Duj.  Inf  us. 
p.  333. 

CRYPTOGRAMMA = Allosorus. 

CRYPTOMONADINA,  Ehr.— A family 
of  Infusoria. 

Char.  An  envelope  or  carapace,  either 
soft  or  hard ; no  appendages  (organs  of  mo- 
tion, D.)  except  anterior  cilia,  or  one  or 
more  flagelliform  filaments  ; foim  constant. 
(Envelope  insoluble  in  potash  P) 

These  organisms  do  not  admit  colouring 
mattei-s,  hence  they  should  probably  be  re- 
ferred to  the  Algae.  One  or  more  cilia  or 
flagelliform  filaments  have  been  detected  in 
all  the  genera  but  one  {Lagenelld). 

The  family  corresponds  very  nearly  with 
the  Thecamonadina  of  Dujardm. 
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No  eye-spot. 

Carapace  with  a distinct  tooth  in  front 

Carapace  without  a tooth 

Eye-spot  present. 

Carapace  with  a neck 

Carapace  without  a neck  : — 

Carapace  a scutellum 

Carapace  not  a scutellum  .... 


Frorocentrum. 

Cryptomomts. 

Lagenella. 

Cryptoglena. 

Trachelomonas. 


Dujardin  adds  the  genera  Phacus,  D.  (in- 
cluding-Ewi/fenn,  E.  in  part),  Crumenula,  D., 
Diselmis,  D.,  Chlamidomonas,  E.,  Plceotia,  D., 
Anisouema,  D.  (including  Bodo  grandis,  E., 
and  Oxyrrhis,'D.=Prorocentrum?  P,.)]  and 
appends  doubtfully  Chatnghna,  E.,  and  CJue- 
totyphla,  E. 

SeeTHECAMONADiNA,  OpHTDOMONAS,  and 
Peotococcus. 

Bibl.  Ehrenb.  Inf  us.  p.  38;  Duj.  Inf  us. 


p.  323. 

CRYPTOMONAS,  E.— A genus  of  In- 
fusoria, of  the  family  Cryptomonadina. 

Char.  No  eye-spot;  carapace  without  an 
anterior  tooth.  Dujardin  says : Globular  or 
slightly  depressed ; secreting  a membranous 
flexible  carapace,  and  fm-nished  with  a very 
delicate  flagellifoi-m  filament. 

The  species  are  not  well  characterized. 
Ehrenberg  admits  seven,  and  to  these  Du- 
iardin  adds  two. 

1.  C.  ovata,  E.  (PI.  23.  fig.  36  a) ; length 
1-570";  aquatic. 

2.  C.  lenticularis,  E.  (PI.  23.  fig.  36  b) ; 
length  1-1730" ; aquatic. 

3'.  a fused,  E.  (PI.  23.  fig.  36  c);  length 
1-1500" ; aquatic. 

4.  C.  globulus,  D.  (PI.  23.  fig.  36  d)]  length 
1-2500";  aquatic. 

6.  C.  ineequalis,  D.  (PI.  23.  fig.  36  e) ; 
length  1-2500";  maiine. 

Dujardin  appends  Cryptoglena,  E.,  and 
Lagenella,  E.  to  this  genus. 

Bibl.  Ehr.  Inf  us.  p.  40 ; Dujardin,  Inf  us. 
p.  329. 

CRYPTONEMIACEriE.— A family  of 
Florideas.  Pui’plish  or  rose-i'ed  sea-weeds, 
with  a filifoi-m  or  (rarely)  expanded,  gela- 
tinous or  cartilaginous  frond,  composed 
wholly  or  in  part  of  cylindrical  cells  con- 
nected together  into  filaments.  iVxis  fomied 
of  vertical,  periphery  of  horizontal  radiating 
filaments.  Fructipication  ; — 1.  Concep- 
tacles  (favellidia),  globose  masses  of  spores 
immersed  in  tlie  frond  or  in  swellings  of 
the  branches.  2.  Tetraspores  variously  dis- 
persed. 3.  Antheridia  (^Nemaleon'). 

Subtribe  1.  Coccocaepe.®.  Frond  solid, 
dense,  cartilaginous  or  horny.  Favellidia 
contained  in  semi- external  tubei'cles  or  swel- 
lings of  the  frond. 


1.  Grateloupia.  Frond  pinnate,  flat,  nar- 
row, membranaceo-cartiJaginous,  of  very 
dense  textm’e.  Favellidia  immersed  in  the 
branches,  communicating  with  the  surface 
by  a pore.  Tetraspores  scattered. 

2.  Gelidium.  Frond  pinnate,  compressed, 
narrow,  horny,  of  very  dense  structure.  Fa- 
vellidia immersed  in  swollen  ramuli.  Tetra- 
spores forming  subdefined  sori  in  the  ramuli. 

3.  Gigartina.  Frond  cartilaginous,  cy- 
lindrical or  compressed,  its  flesh  composed 
of  anastomosing  filaments,  lying  apart  in 
firm  gelatine.  Favellidia  contained  within 
external  tubercles.  Tetraspores  massed  to- 
gether in  dense  sori,  simk  in  the  frond. 

Subtribe  2.  Spongiocaepe-®.  Frond  so- 
lid, dense,  cartilaginous  or  horny.  Favellidia 
of  several  imperfectly  hnoivn.  WaH-like 
swellings  composed  of  filaments,  sometimes 
containing  tetraspores,  sometimes  spores.^ 

4.  Chondrus.  Frond  fan-shaped,  dicho- 
tomously  cleft,  cartilaginous,  of  very  dense 
texture.  Tetraspores  collected  into  sori,  im- 
mersed in  the  substance  of  the  frond. 

5.  Fhyllophora.  Frond  stalked,  rigid, 

membranaceous,  proliferous  from  the  disk, 
of  very  dense  structure.  Tetraspores  in  di- 
stinct superficial  sori  or  in  special  leafiet- 
like  lobes. 

6.  Peyssonclia.  Frond  depressed,  ex- 

panded, rooting  by  the  under  siuTace,  con- 
centricall}'  zoned,  membranous  or  leathery. 
Tetra.spores  contained  in  superficial  warts. 

7.  Gymnogongrus.  Frond  filiform,  di- 
chotomous, horn}',  of  very  dense  structure. 
Tetraspores  stning  together,  contained  in 
supeificial  wart-like  sori. 

8.  Polyides.  Root  scutate.  Frond  cylin- 
drical, dichotomous,  cartilaginous.  Favellce 
contained  in  spongy  extemM  warts.  Tetra- 
spores scattered  through  the  peripheric  stra- 
tum of  the  frond,  cruciate. 

9.  Furcellaria.  Root  branching.  Frond 
cylindrical,  dichotomous,  cartilaginous.  Fa- 
vellcB  unknown.  Tetraspores  deeply  im- 
bedded among  the  filaments  of  the  periphery, 
in  the  swollen  pod-like  upper  branches  of 
the  'frond,  transversely  zoned. 

Subtribe  3.  Gastrocaepeje.  Frond 
gelatinously  membranaceous  or  fleshy,  often 
of  lax  structure  internally.  Favellidia  im- 
mersed in  the  central  substance  of  the  frond, 
very  numerous. 

10.  Dumontia.  Frond  cylindrical,  tubu- 
lar, membranaceous.  Tufts  of  .spores  at- 
tached to  the  wall  of  the  tube  inside. 

11.  Ilalymenia.  Frond  compressed  or 
i flat,  gelatinoso-membrnnaceous,  the  mem- 
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branous  surfaces  separated  by  a few  slender 
anastonrosing  filaments.  Masses  of  spores 
attached  to  the  inner  face  of  the  membra- 
nous wall. 

12.  Ginaiinia.  Frond  cylindrical,  dicho- 
tomous, traversed  by  a fibrous  axis ; the 
walls  membranaceous.  Masses  of  spores 
attached  to  the  inner  face  of  the  membra- 
nous wall. 

13.  Kalltpnenia.  Frond  expanded,  leaf- 
like, fleshy-membranous,  solid,  of  dense 
structure.  Favellidia  IDce  pimples,  half  im- 
mersed in  the  frond,  and  scattered  over  its 
surface. 

14.  Iridcea.  Frond  expanded,  leaf-like, 
thick,  fleshy-leathery,  solid,  of  dense  struc- 
ture. Favellidia  wholly  immersed,  densely 
crowded. 

15.  Catenella.  Frond  filiform,  branched, 
consti'icted  at  intervals  into  oblong  articula- 
tions ; the  tube  filled  with  lax  filaments. 

Subtidbe  4.  GuoiocLADrE.®}.  Frond 
loosely  gelatinous,  the  Jilaments  of  tchich  it  is 
composed  lying  apart  from  one  another,  sur- 
rounded by  a copious  gelatine.  Favellidia 
immei'sed  among  the  Jilaments  of  the  peri- 
phery. 

16.  Cruoria.  Frond  crustaceous,  skin- 
like. 

17.  Naccaria.  Frond  filiform,  solid,  cel- 
lular ; the  ramuli  only  composed  of  radiating 
free  filaments. 

18.  Gloiosiphonia.  Frond  tubular,  hol- 
low ; the  walls  of  the  tube  composed  of  ra- 
diating filaments. 

19.  Nemaleon.  Frond  filiform,  solid, 
elastic,  filamentous;  the  axis  composed  of 
closely-packed  filaments;  the  periphery  of 
monilifonn  free  filaments. 

20.  Dudresnaia.  Frond  filiform,  solid, 
gelatinous,  filamentous ; the  axis  composed 
of  a network  of  anastomosing  filaments ; the 
peripheiy  of  moniliform  free  filaments. 

21.  Crouania.  Frond  filiform,  consisting 
of  a jointed  filament,  whorled  at  the  joints, 
with  minute,  multifid,  gelatinous  ramuli. 

Bibl.  Harvey,  Marine  Algev,  Derb^s  et 
Sober,  Ann.  des  Sc.  Nat.  3 sdr.  xiv.  273. 
See  also  the  Genera. 

CRYPTOSPORIUM,  Kze.— A genus  of 
Sphajronemei  (Ooniomycetous  Fimgi).  Mi- 
croscopic Fungi  gi’owing  upon  bark  and 
leaves,  producing  spindle-shaped  spores,  at 
first  conglutinated  beneath  the  epidermis  of 
the  nurse-plant.  Two  species  have  been  re- 
corded as  British. 

1.  C.  Caricis,  Corda.  Heaps  of  spores 
punctiform;  spores  slightly  cuiwed,  dark 
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brown  and  pellucid.  On  leaves  of  various 
sedges.  Corda,  ajnid  Stunn,  Deutschl.  Flor. 

t.  1. 

2.  C.  vulgar e.  Fries.  Heaps  confluent ; 
spores  curved,  black  (subhyaline).  On  dead 
twigs  of  birch,  hazel,  alder,  &c.  Corda,  1.  c. 
t.  li.  (Mr.  Berkeley  thinks  this  not  con- 
generic with  C.  Caricis.) 

Bibl.  Berkeley  and  Broome,  Ann.  of  Nat. 
Hist.  2 ser.  v.  p.  371 ; Frie.s,  Sijst.  Mxjc.  iii. 
p.  481. 

CRYSTALLINE,  or  CRYSTALLINE 
LENS.  See  Eye. 

CRYST.ALLOGRAPHY— The  laws  of 
crystallography  teach  us  that  in  perfectly- 
fomied  crystals,  each  peculiar  chemical  com- 
bination corresponds  to  a distinct  relation 
of  all  the  angles  which  can  possibly  arise 
from  the  primary  form;  hence  by  ascer- 
taining the  latter,  we  can  infer  the  former. 
It  was  our  intention  to  have  given  a sketch 
of  the  method  of  determining  the  primary 
forms  of  the  most  common  microscopic  cry- 
stals, and  the  system®  to  which  they  be- 
long; but  oitr  space  is  far  too  limited  for 
this  pm-pose,  so  that  we  must  rest  satisfied 
with  a reference  to  works  specially  devoted 
to  the  subject. 

The  angular  inclination  of  the  facets  of 
small  crystals  is  in  many  cases  easily  deter- 
mined by  %dewing  the  crystals  in  all  posi- 
tions, and  measuring  the  angles  with  the 
Goniometer.  When  possible,  the  crystals 
should  be  held  by  the  forceps,  or  fixed  to 
them  by  the  aid  of  melted  wax,  or  Canada 
balsam ; where  this  cannot  be  effected,  the 
crystals  should  be  immersed  in  li(juid,  and 
made  to  assume  the  required  positions  by 
moling  the  cover  with  the  mounted  needle. 

Bibl.  Schmidt,  Entio.  ein.  allg.  Untersuch. 
^•c. ; Robin  and  Verdeil,  TraiU  de  Chimie 
Anatom,  i^c. ; V\nil\^s,Flcmentaryl7itroduct. 
to  Mineral.  (Brooke  and  Miller) ; Dana,  Syst. 
of  Mineral.  Element,  d.  Mineral.', 

Nicol,  of  Mineralogy ; Rammelsberg, 
lehrhuch  d.  Krystallkunde. 

CRYSTALLOIDS.— These  bodies  have 
been  noticed  imder  Chalk.  Ehrenberg’s 
explanation  oftheir  natm’e  appears  doubtful; 
at  all  events,  we  do  not  recollect  having 
observed  any  such  bodies  among  the  varied 
forms  assumed  by  imperfectly  crystallized 
substances.  It  would  oe  interesting  to  de- 
termine whether  similar  bodies  are  met  with 
in  calcareous  strata  now  in  progress  of  for- 
mation. 

Bibl.  Ehrenberg,  Ahh.  d.  Berlin  Akad. 
1848;  id.  Mihro- Geologic. 
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CRYSTALS.  — Crystals  are  constantly 
met  wntli  in  the  examination  of  animal 
and  vegetable  products ; and  the  determina- 
tion of  their  uatiu’e  or  composition  is  often 
of  gi’cat  importance. 

There  are  three  methods  of  determining 
tliis  : 1,  hy  ascertaining  the  atomic  weight 
of  the  substance,  or  by  its  quantitative  ana- 
lysis ; 2,  by  the  study  of  its  crystallogi-aphic 
properties  j and  3,  fcy  its  qualitative  ana- 
lysis. 

The  first  belongs  to  the  domain  of  che- 
mistry, and  requii’es  an  appreciable  quantity 
of  substance. 

The  second  requires  well-formed  crystals, 
and  a knowledge  of  crystallography.  As  the 
latter  is  an  exceedingly  difficult  science,  re- 
course is  generally  had  to  the  third  method, 
upon  which  some  remai’ks  have  ali’eady  been 
made  in  the  Introduction,  p.  xxxvii. 

The  forms  of  ciystals  vaiy  according  to 
the  conditions  imder  which  they  are  pro- 
duced ; but  there  can  be  no  doubt  that  under 
absolutely  the  same  conditions,  their  forms 
would  be  relatively  constant.  In  many  ani- 
mal and  other  liqiuds,  the  forms  assumed  by 
the  crystals  deposited  are  tolerably  charac- 
teristic, so  that  their  composition  may  be 
infeired ; but  where  accuracy  is  required,  it 
is  always  weU  to  use  chemical  reagents. 
See  Raphides. 

Crystals,  when  rapidly  formed,  constitute 
beautiful  microscopic  objects  ; the  arbores- 
cent, radiating,  and  other  appearances  which 
they  present  are  well  known ; and  a more 
exquisitely  cmious  and  interesting  sight 
cannot  be  witnessed  than  the  very  formation 
itself  taking  place  under  the  microscope. 
This  may  be  readily  seen  in  a drop  of  any 
saline  solution  spontaneously  evaporating 
upon  a slide.  See  Umc  acid  and  Polah- 
.iZATiON ; and  for  crystals  in  plants,  Ra- 
phides. 

Bibl.  See  Chemistry,  and  the  Bibl.  of 
tliat  article ; also  Crystadlography. 

_ CTENOSTOMATA.— A suborder  of  In- 
fundibidate  Polyzoa  (Bryozoa).  Distin- 
guished by  the  cell-orifice  being  sun-ounded 
by  a fringe  of  bristles  (more  or  less  deve- 
lopedj  when  the  animal  is  protmded.  Three 
families : 

1.  AlcyonidiadcB.  Polypidom  sponge- 
like, fleshy,  irregular  in  shape  ; ceUs  im- 
mersed, with  a contractile  orifice. 

2.  VesicidariadcB.  Polypidom  plant-like, 
homy,  tubular ; cells  free,  deciduous,  the 
ends  flexible  and  invertile. 

3.  PedicillmidcB.  Polypidom  plant-like. 


creeping,  adherent,  sending  up  at  irregular 
intervals  free,  erect^  stalked  por^'pes,  witliout 
distinct  cells. 

Bibl.  Johnston,  JSrit.  Zooph.  ; Gosse, 
Mar.  Zool. 

CUCULLANUS,  Miill. — A genus  of  En- 
tozoa,  belonging  to  the  order  Ccelelniintha, 
and  family  Nematoidea. 

Char.  Body  elongate,  posteriorly  attenu- 
ate 5 head  broad,  with  a bivalve  manduca- 
tory apparatus ; mouth  anterior,  teiminal, 
forming  a long  vertical  fissiu’e. 

C.  elegans.  Found  in  tlie  intestine,  sto- 
mach, and  pyloric  appendages  of  the  perch 
and  other  freshwater  fishes.  Almost  all  the 
other  species  of  this  genus  live  also  in  the 
intestines  of  fishes.  Length  1-6  to  1-3". 
Colom',  reddish  yellow. 

Bibl.  Dujardin,  Hist.  nat.  d.  Helminthes, 
p.  245. 

CUCURBITARIA,  Grev.  See  Sfsje- 

RIA. 

CULEX,  Linn. — A genus  of  Dipterous 
Insects,  of  the  family  Culicidse. 

Char.  Palpi  longer  than  the  proboscis  in 
the  male,  very  short  in  the  female. 

Twenty  species.  C.  pipmis,  the  common 
gnat.  See  Culicid.®. 

CULICIDyE.  — A family  of  Dipterous 
Insects,  as  the  tjpe  of  which  the  common 
gnat  ( Culex  inpiens)  may  be  examined. 

The  parts  of  the  mouth  are  produced  into 
a slender  elongated  rostrum  or  proboscis, 
which  is  nearly  half  the  entire  length  of  the 
insect,  and  slightly  thickened  at  the  tip. 
This  proboscis,  simple  as  it  appears,  in  re- 
ality consists  of  seven  pieces  in  the  females, 
besides  a pair  of  many-jointed  palpi,  which 
ai'e  as  long  as,  or  even  longer  than,  the 
rostrum  in  some  of  the  males,  and  very 
hairy  at  the  exti’emity ; in  the  females,  how- 
ever, they  are  generally  very  short.  The 
head  is  small.  The  antennai  are  slender 
and  filiform,  as  long  as,  or  longer  than  the 
thorax,  and  14-jointed  in  both  sexes ; but 
they  are  plumose  in  the  males  (PI.  26.  fig. 
21)  and  pilose  in  the  females  (PI.  26.  fig. 
30  a) ; the  basal  joint  is  subglobose  and 
tuberculai’  in  form.  The  eyes  are  lunate  ; 
the  ocelli  obsolete.  The  thorax  is  oblong- 
oval.  The  abdomen  is  long  and  slender, 
upon  which  the  wings  are  incumbent  when 
at  rest ; the  latter  have  the  veins  furnished 
with  scales  (PI.  27.  fig.  22).  The  legs  ai’e 
very  long  and  slender. 

The  proboscis  of  the  female  is  composed 
of  the  following  parts ; — 1.  An  outer  tubular 
canal  (PL  26.  figs.  30  & 31  e),  representing 
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the  lahrum,  fonning  the  most  robust  part  of 
the  mouth,  except  the  labium.  2.  A pair  of 
slender,  needle-like  pieces,  the  mandibles, 
serrated  on  the  inside  near  the  tip  (PI.  26. 
figs.  30  & 31  /),  thickened  at  the  hack,  like 
a scythe,  and  ti’ansversely  striated.  3.  A 
second  pair  of  very  delicate  and  slender 
organs  (PI.  26.  fi^s.  30  & 31  ff),  dilated  at 
the  base,  to  which  the  palpi  are  attached, 
representing  the  maxillfe.  4.  A slender, 
needle-like  instrument,  lanceolate  at  the 
end,  ti’aversed  by  a narrow  canal  (PL  26. 
figs.  30  & 31  fZ),  the  analogue  of  the  tongue. 
6.  The  outer  tubular  canal  (PI.  26.  fig.  30 1), 
in  which  the  others  are  lodged  when  at 
rest,  and  representing  the  lahiiun.  The 
lahrrun  and  lahiiun  are  each  ti’aversed  by  a 
longitudinal  slit  throughout  their  length. 

It  appears  that  in  the  males  the  labnim 
and  tongue  are  absent.  It  has  been  sup- 
posed that  when  the  lancets  of  the  female 
gnat  are  inti’oduced  into  the  skin,  a veno- 
mous liquid  is  simultaneously  instilled  into 
the  wound,  and  that  the  great  irritation 
produced  may  thus  be  accoimted  for’.  It  is 
more  prohahle,  however,  that  this  arises 
from  the  deeper  peneti’ation  of  the  lancets 
into  the  skin ; for  they  are  of  great  compa- 
rative length — about  fom’  times  that  of  the 
lancets  of  the  flea. 

Tire  eggs  are  deposited  in  a small  boat- 
shaped mass,  which  floats  upon  the  surface 
of  the  water.  They  are  oval,  with  a small, 
narrow  knot  at  the  top,  and  are  arranged 
side  by  side,  and  closely  packed. 

The  larvar  inhabit  standing  waters,  and 
may  he  observed  frequently,  during  the 
spimg  and  summer,  jerking  themselves 
about  rvith  great  agility,  or  suspending 
themselves,  for  the  pm-pose  of  respiration, 
immediately  below  the  surface  of  the  water, 
with  the  head  downwards.  The  head  (PI. 
28.  fig.  1)  is  distinct,  large,  rounded,  and 
fiu’nished  with  two  unjointed  antennae,  and 
several  ciliated  appendages,  which  serve  for 
obtaining  nom’ishment.  The  thorax  is  fur- 
nished with  bundles  of  feathery  hairs ; the 
abdomen  is  long,  irearly  cylindrical,  much 
narrower  than  the  front  par-ts  of  the  body, 
and  divided  into  ten  se^ents,  the  eighth 
of  which  is  furmished  with  a long  respiratory 
air-tuhe,  terminated  by  a small  star;  the 
lost  joint  is  terminated  by  setae,  and  by  five 
conical  slender  plates. 

After  several  irroultmgs,  the  larvae  are 
transfor’nred  into  pupae,  which  also  move 
about  with  agility  by  rrreans  of  the  tail  and 
two  terminal  swirnirring  organs.  In  this 


state  they  talce  no  food ; and  the  position  in 
which  they  suspend  themselves  in  the  water 
is  the  reverse  of  that  previously  assimred, 
t.  e.  the  head  is  upwards.  The  re.spiratory 
organs  consist  of  trvo  air-tubes  placed  upon 
the  thorax,  and  the  body  is  much  curved. 
The  final  transfor-mation  takes  place  in  three 
or  four  weeks,  the  exuviae  of  the  pupa  serv- 
ing as  a raft,  upon  which  the  insect  remains 
until  its  wings  are  extended. 

Bibl.  Westwood,  Introduction,  ^-c.  p.  607; 
Eohineau  Desvoidy,  Mem.  Soc.  I Hist.  Nat. 
iii.  1827.  p.  390 ; Stephens,  Zool.  Journ.  1 ; 
Curtis,  Brit.  Entomol.  xii.  637. 

CUNEOLINA,  D’Orb. — A genus  of  Fo- 
raminifera,  of  the  order  Enallostegia,  and 
family  Textularidae. 

Distinguished  by  the  equilateral  shell, 
the  chambers  being  alternate  at  all  ages, 
and  the  numerous  orifices. 

Side  view  conical  or  flabeUifoi’m ; cham- 
bers compressed,  naiTow,  foiming  two  rows 
of  bands  in  apposition,  interlacing  at  the 
ends  only.  Orifices  in  a linear  row  along 
the  inner  side  of  the  last  chamber. 

Fossil.  No  Bi-itish  species. 

Bibl.  D’Orbigny,  For.  Foss.  263. 

CUPEESSINEkE. — A suborder  of  Coni- 
ferse  (Gymnospermous  Flowering  Plants), 
distinguished  from  the  Abietinem  by  the 
erect  ovules  and  spheroidal  pollen-gi’ains. 
Fiu’ther  pai’ticidars  will  be  found  under 
CoNiFEE.®  and  Wood. 

CUECULIO,  Linn. — ^A  genus  of  Coleo- 
pterous Insects,  of  the  family  Cm’culionidm 
(weevils). 

Curcidio  imperialis,  the  diamond-beetle, 
is  well  knoAvn  on  account  of  the  splendid 
coloiu’s  which  it  exhibits.  Many  other 
members  of  this  family  present  colours 
almost  equally  brilLiant.  These  colours  are 
produced  mainly  by  the  action  of  minute 
scales  upon  the  incident  light.  See  Scales 
OP  Insects. 

The  oral  organs  of  the  Cm’cidionidoe  are 
curiously  placed  at  the  end  of  an  elongated 
rostrum  vmich  represents  the  head,  and  to 
the  sides  of  which  the  antennae  are  attached. 

Bibl.  Westwood,  Introduction,  <§"c. ; Ste- 
phens, British  Beetles. 

C UECUMA,  L. — A genus  of  Zingibera- 
ceae  (Monocotyledons),  remarkable  on  ac- 
coimt  of  the  tuberous  rhizomes.  Those  of 
C.  lonc/a  fomi  the  substance  called  turmeric, 
and  tiie  starch  from  the  cells  of  the  young 
tubers  foi’ms  one  of  the  kinds  of  East  Indian 
aiTow-root.  The  tubers  of  other  species 
yield  very  piu’e  stai’ch,  and  furnish  East 
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Indian  arrow-roots.  The  grains  of  an  nn- 
knoAvn  Curcuma  imported  under  that  name 
ai'e  represented  in  fig.  19  of  Plate  36. 

CUSCUTA,  Tomnefort. — ^A  curious  ge- 
nus of  Convolvulacese  (Dicotyledons),  con- 
sisting of  pai’asitical,  leafless  plants,  annual 
or  perennial,  noiuished  by  short  radical 
processes,  which  they  usually  send  into  the 
interior  of  the  stems  of  the  plants  upon 
which  they  live,  although  they  sometimes 
affix  themselves  to  leaves  also  (C.  Epithy- 
muni).  C.  Epilinum,  which  grows  in  ciil- 
tivated  fields  of  flax,  and  C.  TrifoUi,  pai'a- 
sitical  on  clover,  twine  roimd  the  stems  like 
a tine  red  string,  and  produce  root-processes 
in  rows  on  the  side  next  the  nurse-plant, 
never  on  the  free  side.  By  making  careful 
sections,  it  may  be  seen  that  the  woody 
structure  of  the  roots  of  the  parasite  pene- 
trates the  cambium  (or  even  into  the  pith) 
of  the  nm’se-plant,  and  becomes  completely 
grafted  on  it.  In  the  perennial  kinds  (C. 
verrucosa),  the  roots  become  imbedded  in 
the  annual  rings.  The  embryo  of  Ouscuta 
is  curious,  being  filiform,  and  coiled  up  like 
a watch-gpring  in  the  seed. 

Bibl.  Wheeler,  Phytologist,  i.  753  (Nov. 
1843) ; Brandt,  Linncea,  xxii.  81  (1849) ; 
Schacht,  Beitrdge  z.  Anat.  und  Phys.  1854. 
p.  167. 

CUTICLE  OF  Animals.  See  Skin. 

CUTICLE  OF  Plants.  See  Epider- 
mis. 

CUTLERIA. — A genus  of  Cutleriaceie 
(Fucoid  Algge)  represented  in  Britain  by  C. 
midtifida,  which  has  a 
“rooting,”  fan-shaped, 
irregularly  laciniated 
frond  from  2 to  8"  long, 
the  lacinim  riband-Uke, 
between  cartilaginous 
and  membranous,  olive, 
ivith  scattered  sori,  bear- 
ing on  some  plants 
(which  have  an  orange 
tint)  antheridia,  and  in 
others  oosporanges  (fig. 

^e  oosporanges  (fig. 

149)  occur  at  the  bases 
of  tufted  hairs,  and  are 
oblong  stalked  bodie.s, 
divided  by  perpendicu- 
lar and  tran.sverse  septa 
into  (usually)  8 cham-  ....... 

ers,  each  of  which  gives  birth  to  a zoospore 
capable  of  gemination.  The  antiukdia 
occur  in  an  analogous  condition  on  distinct 


Fig.  148. 


Cutleria  dichotoma. 
Fragment  of  a frond. 
Nat.  size. 


Slants ; they  are  more  sausage-shaped,  and 
ivided  into  a gi’eater  number  of  minute 
chambers,  from  which  the  spermatozoids  or 
antherozoids  are  expelled  when  mature  j 
these  have  never  been  seen  to  germinate. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  36.  pi.  6 A; 
Phyc.Brit.  pi.  75;  Greville,  Brit.  Alg.  pi.  10; 
Thuret,  Ann.  des  Sc.  Eat.  3 s^r.  xiv.  241. 
pi.  31,  xvi.  12.  pi.  1 ; Kiitzing,  Phyc.  gene- 
ralis,  pi.  25.  fig.  2. 

Fi^.  149. 


Cutleria  dichotoma. 

“ lacinia  of  a frond,  showing  the 
stalked  eight-chambered  oosporanges  growing  in  tufts 
with  intercalated  hairs.  Magnided  50  diameters. 

CUTLERIACEriE. — A family  of  Fucoid 
Algfe.  See  Cutleria. 

CUTTLE-FISH.  See  Sepia. 

CYATH.EE.E’. — A tribe  of  Polypodia- 
ceous  Ferns,  distinguished  by  the  insertion 
of  the  sporanges  on  a projecting  axis,  the 
161)*^'^^  of  tfrc  sporanges  being  vertical  (fig. 

Genera. 

A.  Sori  without  indusia. 

1.  Alsophila.  Sori  globose,  regularly  ar- 
ranged. Sporanges  inseried  on  a globose 
axis,  and  imbricated. 

2.  Trichopteris.  Sori  globose,  regularly 
arranged,  laterally  confluent.  Sporanges  on 
a globose  axis,  areolate  and  crinite  with 
long  hairs. 

3.  Metaxya.  Sori  globose,  each  fertile 
vein  bearing  several  soil,  irregularly  scat- 
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tered.  Sporangia  inserted  on  a globose  axis, 
beset  witli  long  articulated  hairs. 

B.  Son  indusiate. 

4.  Ilemitclia.  Sonis  globose,  each  soli- 
tary on  a pinnule.  Indusium  an  ovate,  con- 
cave, tom  scale,  situated  at  the  lower  side 
of  the  base. 

5.  Cnemidaria,  Sori  globose,  regularly 
arranged.  Indusium  fomiing  an  involucre, 
at  length  imegularly  torn  or  partite. 

6.  Cyathea.  Sori  hemispherical,  regu- 
larly arranged.  Indusium  at  first  closed, 
at  length  bursting  in  a circumscissile  man- 
ner, and  cup-shaped. 

7.  ScMzocmna.  Sori  regularly  arranged, 
the  indusiimi  consisting  of  six  lobes  sur- 
rounding the  globose  receptacle. 

CYATHEA,  Smith. — A genus  of  Cj'a- 
thseefe  (Polypodiaceous  Ferns),  many  of 
which  are  arborescent.  They  nave  a cup- 
like indusium,  whence  the  name.  Exotic 
(figs.  150, 151). 


Fig.  150.  Fig.  151. 


Cyathea  elegans. 

Fig.  150.  Pinnule  with  sori.  Magnified  5 diameters. 

Fig.  151.  Vertical  section  of  asorusin  a cup-like  indu- 
sium. Magnified  25  diameters. 

CYATHUS,  HaU.  See  Nidulahiacei. 

CYCADACE/E.— A family  of  Gjmmo- 
spermous  Flowering  Plants.  The  micro- 
scopic structure  of  the  wood  is  analogous  to 
that  of  the  Conifers,  and  the  mode  of  ferti- 
lization of  the  ovules  is  similar.  (See  Gym- 
NOSPEHMIA.)  Species  of  Cycas,  Zamia,  &c. 
are  commonly  cultivated  in  botanical  gar- 
dens. They  offer  interesting  subjects  of 
microscopic  investigation.  The  parenchy- 
matous tissue,  in  the  form  of  pith,  large 
medullary  rays,  and  in  Cycas  of  concentric 
rings  alternating  with  those  of  the  wood,  is 
remarkable  for  the  quantity  of  starchy  con- 
tained in  it  at  certain  periods.  This  is  ex- 
tracted and  used  as  arrovToot  or  sago.  Cycas 
circinalis  ftuTiislies  a kind  of  sago  (its  starch- 


ains  are  represented  in  fig.  17.  PI.  8G). 
ion  edule  yields  a kind  of  arrow-root  in 
Mexico.  Enccphalartos  yields  Caffre-hread 
at  the  Cape,  &c.  The  wood  is  composed, 
in  Cycas  and  Zamia,  almost  wholly  of  large 
dotted  tubes,  somewhat  like  those  of  Arau- 
caria (with  many  rows  of  bordered  pits) 
(PI.  39.  fig.  20) ; but  a medullary  sheath 
exists,  composed  of  iinrollable  spiral  vessels, 
with  tubes  of  varied  character,  reticulate, 
annular  or  other  fibrous  foims,  as  in  the 
Dicotyledons,  and  in  Zamia  the  dotted  tubes 
are  said  to  be  unreliable  in  some  cases  into 
spiral  ribands.  In  Zamia  and  Enccphalartos 
there  does  not  appear  to  be  a distinction  of 
concentilc  rings  of  wood ; but  in  Cycas  these 
exist,  separated  by  layers  of  cellular  tissue. 
The  rings,  however,  are  not  “ annual,”  only 
five  or  six  existing  in  large  old  trimks.  The 
leaves  of  the  Cycadaceae  possess  a remark- 
ably solid  epidermal  structure,  and  in  Cycas 
the  upper  tnickened  walls  of  the  epidermal 
cells  exhibit  pore-canals  or  deep  pits  running 
from  the  cavity  of  the  cell  toward  the  outer 
surface,  as  well  as  towards  the  contiguous 
cells  (PI.  38.  fig.  28).  See  Epidebmis.  The 

f)ollen  of  the  Cycadacese  is  angidar,  col- 
ected  in  masses  and  transparent ; it  is  con- 
tained in  anthers  of  peculiar  fomi  seated  on 
the  lower  surface  of  the  scales  of  the  male 
cones. 

Bibl.  Don,  Aim.  Nat.  History,  v.  48 ; 
Linn.  Trans,  xvii. ; Brongniart,  Ann.  des 
Sc.  Nat.  xvi.  589 ; Mohl,  Vermischt.  Schrift. 
195 ; Link,  Icon.  Select,  fasc.  ii.  t.  ix.  & xv. ; 
Miquel,  Linncea,  xviii.  125,  and  pi.  4,  5,  6 
(transl.  Ann.  des  Sc.  Nat.  3 sdr.  v.  11).  Also 
the  works  refen’ed  to  under  Gymnospeb- 

MIA. 

CYCAS,  L.  See  Cycadacese. 
CYCLIDINA,  Ehr.— A family  of  Infu- 
soria. 

Char.  No  carapace ; a single  alimentary 
orifice ; appendages  in  the  form  of  cilia  or 
bristles. 

r Flattened,  cilia  forming 

T,^  1 Cilia. . •<  a arcle J ^ 

^ Rounded,  cilia  scattered  Pantotrichum* 

L bristles Chcetomonas, 

Bibl.  Ehr.  Infus.  p.  244. 

CYCLIDIUM,  HiTl,  Ehr.--A  genus  of 
Infusoria,  of  the  family  Cyclidina. 

ClMf.  Body  compressed ; organs  of  loco- 
motion a circle  of  abdominal  cilia-like  feet. 

The  gastric  sacculi  will  admit  coloiu'ed 
particles. 

1.  C.  ykmcoma  (PI.  23.  fig.  37  c,  side  riew; 
d,  dorsal  view).  Oblong,  elliptical,  entire; 
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circle  of  cilia  large ; doraal  lines  very  fine  j 
aquatic ; length  1-2880  to  1-1160". 

2.  C.  margaritaceum.  Orbicular-elliptic, 
slightly  emarginate  posteriorly ; cilia  obso- 
lete ; pearly ; aquatic  j length  1-2100  to 
1-1000^'. 

Two  doubtful  species,— C.  plmimn  and 
lentiformc. 

Dujardin  includes  his  species  of  Cycli- 
diiim,  the  relation  of  which  to  those  of 
Ehrenberg  is  doubtful,  in  the  family  Mona- 
dina,  with  the  characters — 

Body  disk-shaped,  depressed  or  lameUi- 
form,  but  little  variable  in  form,  with  a 
single  flageUifomi  filament.  Four  spe- 
cies : 

1.  C.  nodulosum.  With  series  of  nodules 
and  vacuoles  ; motion  extremely  slow ; 
aquatic ; length  1-530". 

2.  C.  abscissum  (PI.  23.  fig.  37  6).  La- 
meUifonn,  oval,  truncated  posteriorly ; mo- 
tion slow ; aquatic ; length  1-920". 

3.  C.  distoHiim  (PI.  23.  fig.  37  a).  Oval, 
nodulai',  irregularly  twisted ; margin  thick- 
ened; aquatic;  length  1-1800". 

4.  C.  crassutn.  Aquatic ; length  1-1800 
to  1-1100". 

Bibl.  Elir.  Inf  us.  p.  246 ; Duj.  Inf  us. 

p.  286. 

CYCLOGLENA,  Ehr. — A genus  of  Ko- 
tatoria,  of  the  family  Hydatinaea. 

Char.  Eyes  more  than  three,  fonning  a 
; cervical  group ; foot  forked. 

Pharyngeal  jaws  with  one  or  perhaps 

C.  lupus  ’(PI.  34.  fig.  18).  Body  ovate- 
oblong  or  conical,  not  am-icled ; foot  and 
toes  short ; aquatic ; length  1-144  to  1-120". 

1 C.  ? elegans.  In  Egypt. 

BtBL.  Ehr.  Infus.  p.  463. 

; CYCLOLINA,  D’Orb.— A genus  of  Fo- 
' raminifera,  of  the  order  Helicostegia,  and 
I family  Nautiloidse. 

! Distinguished  by  the  cii’cular  shell,  the 
i flat  spine,  each  chamber  fonning  a complete 
I circle,  and  having  a single  ca\'ity,  and  the 
I numerous  orifices  on  the  last  chamber 
only. 

Fossil.  No  Biitish  species. 

Bibl.  D’Orbigny,  For.  Foss.  139. 

CYCLOPS,  MifUer. — A genus  of  Ento- 
mostraca,  of  the  order  Copepoda,  and  family 
' Cyclopidae. 

Char  act.  Foot-jaws  large  and  strong, 
branched ; eye  single,  frontal ; infeiior  an- 
tennae simple  ; external  ovaries  two.  (Both 
superior  antennae  in  the  male  furnished  with 
the  swelling  and  hinge-joint.) 
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C.  quadriconiis  (PI.  15.  figs.  8-15).  The 
only  species.  Variable  in  colour ; aquatic ; 
length  1-17  to  1-14". 

Char.  Those  of  the  genus. 

Thorax  composed  of  fom’,  and  abdomen 
(apparently  the  tail)  of  six  segments ; head 
consolidated  with  the  first  and  largest  joint 
of  the  thorax;  last  joint  of  abdomen  con- 
sisting of  two  separate  lobes. 

Superior  antennae  (figs.  8,  9 a)  composed 
of  many  joints  (twenty-six,  Baird),  from 
each  of  which  one  or  more  setae  arise ; in 
the  male,  each  superior  antenna  exhibits  a 
swelling  at  about  its  middle  (fig.  8 b)  fol- 
lowed by  a sudden  contraction,  the  first 
articidation  of  which  forms  a hinge-joint ; 
inferior  antennae  (fig.  9 b)  four-jointed,  each 
joint  with  setae,  the  terminal  with  six  of 
unequal  length.  The  mandibles  (fig.  11) 
consist  of  an  ovate  body  (a),  narrowed  and 
twisted  above,  and  teiminating  in  a niunber 
of  brownish  teeth,  with  a marginal  serrated 
seta  (b) ; each  mandible  has  also  a palpus, 
consisting  of  one  segment  and  two  long 
filaments. 

Behind  the  mandibles,  the  first  pair  of 
foot-jaws  (fig.  12)  are  situated;  each  con- 
sists of  a body,  convex  externally,  concave 
internally,  furnished  at  the  end  with  two  or 
three  strong  teeth,  and  with  a single-jointed 
palp-like  organ  terminated  by  setae. 

The  second  pair  of  foot-jaws  (fig.  13  a b) 
are  divided  to  the  base  into  two  portions : 
an  internal  (6)  smaller,  and  consisting  of 
foiu"  joints,  each  with  one  or  more  setigerous 
spines,  the  last  with  three ; and  an  external 
(a)  composed  of  three  joints,  to  the  base  of 
the  first  of  which  the  internal  portion  is 
attached ; this  first  joint  is  the  longest,  and 
fmmished  on  its  inner  side  with  two  tuber- 
cles, each  with  one  or  two  setigerous  spines, 
a longer  jointed  spine  arising  from  neai’  its 
distal  extremity;  the  second  joint  is  fur- 
nished with  two  strong  claws  of  nearly  equal 
size  ; and  to  its  upper  edge  is  attached  the 
third  joint,  smaller  than  the  second,  also 
fmaiished  with  two  claws ; some  of  the 
spines  are  themselves  setigerous. 

There  ai’e  five  pairs  of  legs  or  feet,  four  of 
which  are  branchial,  uniform,  and  arise  from 
the  thoracic  segments.  Each  of  these  legs 
(fig.  14)  is  composed  of  two  branches  arising 
from  a common  base ; each  branch  is  three- 
jointed,  and  each  joint  is  furnished  with 
elegantly  plumose  setae,  the  last  having  six 
or  seven.  The  fifth  pair  of  logs  (fig.  15)  are 
rudimentary,  and  arise  from  the  first  and 
smallest  segment  of  the  abdomen ; they  arc 
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two-jointed  in  the  female,  and  three-jointed 
in  the  male. 

The  external  ovary  (fig.  9 o)  communi- 
cates directly  with  the  internal  by  means 
of  a small  canal  on  each  side  between  the 
first  and  second  segments  of  the  abdomen. 

The  tail  consists  of  two  lobes,  each  termi- 
nated by^  four  variously  setigerous  filaments, 
the  two  intermediate  being  the  longest,  and 
jointed  near  their  origin;  sometimes  there 
are  two  joints  to  each,  and  the  outer  ones 
are  also  jointed. 

Scarcely  a ^ool  of  water  can  be  found  in 
which  this  animal  may  not  be  seen  darting 
about  in  various  directions.  It  varies  greatly 
in  sti’ucture  and  appeai'ance,  according  to 
age,  locality,  sex,  &c.,  and  these  varieties 
have  been  admitted  as  so  many  species  by 
some  authors. 

PI.  15.  fig.  16  represents  a recently  hatched 
Cyclops. 

The  individuals  are  frequently  covered 
with  VoHicellce  and  other  parasitic  Infusoria. 

Bibl.  Baird,  British  JEntomostr.  p.  198 ; 
Koch,  Deutschl.  Crustac.  &c. ; Claus,  Wieg. 
Arch.  1857.  p.  1. 

CYCLOTELLA,  Kiitz. — A genus  of 
Diatomaceai. 

Char.  Finistules  free  or  adherent  to  other 
bodies,  disk-shaped,  mostly  solitary ; valves 
circular,  fiat,  convex,  depressed  or  undu- 
lated, striated ; strise  radiating. 

The  frustules  of  some  of  the  species  are 
immersed  in  an  amoi'phous  gelatmous  srrb- 
stance. 

\AHien  the  valves  of  (all  ?)  the  species  of 
Cyclotella  are  examined  under  an  object- 
glass  of  large  apertm’e,  with  the  central  stop 
(Intb.  p.  xvi  et  seq.'),  the  sur-face  is  forma 
to  be  marked  with  dots  or  depressions 
arvanged  in  radiating  rows,  as  in  some  spe- 
cies of  Coseinodiscus  •,  hence  these  two  ge- 
nera should  probably  be  rmited.  Some  of 
the  species  (?)  appear  to  represent  the  frus- 
tules of  Melosira  seen  in  end  view. 

1.  C.  operculata,  K.  (Pyxidicula  opcrcu- 
lata,  E.,  Biscoplca  Kidzingii,  E.)  (1^1.  12. 
fig.  21 ; a,  side  view ; h,  fi-ont  view).  Angles 
of  frustrdes  in  front  view  rounded;  striae 
obscure,  very  short,  giving  the  margin  a 
prrnctate  appearance ; aquatic ; diameter 
attaining  1-1000". 

/3  rectangula,  K.  (Ct  Kiitzivgiana,  S.) 
(PI.  12.  fig.  22).  Angles  of  front  view  not 
rounded ; striae  more  distinct. 

2.  C.  Meneghmiana.  Valves  plane,  di- 
stinctly striated  at  the  margin;  aquatic; 
length  1-1440". 


^ major.  Twice  as  broad. 

3.  C.  antiqua,  S.  {Discoplea  atmospherica, 
E.).  Valves  convex ; striae  broad,  reaching 
neither  the  centre  nor  the  margin ; aquatic ; 
diam.  1-760". 

_ Kiitzing  characterizes  three  marine  spe- 
cies, with  the  valves  free  from  striae,  and 
seventeen  doubtful  species,  marine  and  fos- 
sil, belonging  to  the  genera  Actinocyclus, 
Biscoplca,  and  Byalodiscus  of  Ehrenberg. 

Bibl.  Kiitzing,  Syn.  Dial.,  Bacill.  p.  50, 
and  Alg.  p.  18 ; Ehrenberg,  Ber.  d.  Berl. 
Akad.  passim-,  id.  Jw/ms.,  woHi Mikrogeologie, 
^c. ; Smith,  Brit.  Biat.  p.  27 ; Thwaites, 
Ann.  Nat.  Hist.  1848.  i.  p.  169. 
CYLmDROCYSTIS.  See  Cocco- 

CHLOBIS. 

9 YLINDE,OSPER]yiUM,Kutzing  {Ana- 
baina,  Bory  and  others). — A genus  of  Nos- 
tochaceae  (Confervoid  Algae),  with  the  fila- 
ments less  radiating  than  in  the  allied 
Sphecrozyga-,  distinguished  under  the  mi- 
croscope by  the  resemblance  of  the  filaments 
to  an  annulose  aninrai,  the  ordinary  cells 
loolring  like  a long  jointed  body,  the  large 
elliptic  sporangia!  cell  like  a thorax,  and  the 
terminal  vesicular  ceU  often  bearing  fine 
hairs,  like  a head.  British  species : 

1.  C.  catcnatum,  Ralfs  (PI.  5.  fig.  4).  Fila- 
ments monilifomr ; ordinary  cells  orbicular ; 
vesicular  cells  oval;  sporanges  oval,  cate- 
nate. (Ralfs,  Ann.  Nat.  Hist.  ser.  2.  vol.  v. 
pi.  9.  fig.  14.)  ForTuing.a  bluish  stratum, 
containing  very  delicate,  elongated,  straight 
or  slightly  flexuose,  generally  parallel  fila- 
ments. 

The  remaining  British  species  are  not  de- 
scribed by  hfr.  Ralfs ; but  the  following  are 
noticed  as  British  by  Kiitzing  (Species  Alga- 
runi)  under  the  head  of  Cyhndrospei-niiini. 

2.  C.  macrospermum,  Kiitzing.  Filaments 
thick,  equal;  ordinary  cells  oblong,  l-700th 
of  a line  in  diameter;  sporanges  oblong, 
turgid,  fimr,  fuscous,  1-100  to  1-60"'  long, 
1-300  to  1-200"'  thick.  Kiitzing,  Sp.  Alga- 
ram,  293 ; Tab.  Phyc.  vol.  i.  pi.  98.  fig.  4. 
Anabaina  impalpebralis,  HassaU,  Br.  Fr. 
./4Zy<s,  pi.  75.  fig.  3.  Standing  water ; foi-m- 
ing  an  aeruginous  green  sfratum. 

3.  C.  mesolxptum,  Kiitzing.  Filaments 
densely  entangled,  rmequal,  1-800  to  1-650'" 
thick;  sporanges  oblong,  1-180  to  1-150"' 
long,  1-350  to  1-300'"  broad,  slightly  con- 
stricted in  the  middle.  Kiitzing,  Sp.  Alg. ; 
Tub.  Phyc.  vol.  i.  pi.  98.  fig.  5.  Anabaina 
constricta,l\ossd&,Br.Fr.Algce,  pi.  76.  fig.  9. 
yEruginous  green  ; in  brackish  marshes. 

Excluded  species  of  Kiitzing; — C.  elonga- 
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tum=Sphcero2yga  elastica,  Ag.  (Ralfs);  C. 
leptospennum  = Sphcerozyga  leptosjjenna 
(Ralls) ; C.  Cannichaelii=  Splucrozyga  Car- 
viichadii  (Harvey);  C.  Ralfsii=I)olicho- 
spermum  Ilulfsii  (Rsilfs)  ; C.  Hassallii=  Co- 
niophytum  Thompsani  (Hassall). 

Bibl.  Ralfs  on  Nostochinece,  Ann.  of  Nat, 
Hist.  ser.  2.  vol.  v.  p.  321 ; Kiitzing,  Sp.  Alg. 

CYLINDROSPORUM,  Grev.— A sup- 
posed geuus  of  parasitic  Fungi,  stated  by 
Tidasne  to  consist  of  the  conidiiferous  forms 
of  Sphseriacei. 

C.  concentricum,  Grev.  = Uredo  cyUndro- 
spora,  Hook.  Hr.  FI.,  grows  upon  the  leaves 
of  cabbages. 

Bibl.  Grev.  Sc.  Crypt.  FI.  t.  xxix. ; Berke- 
ley, Hort.  Trans,  iii.  266;  Tulasne,  Ann. 
des  Sc.  Nat.  4 sdr.  v.  p.  109. 

CYLINDROTHECIUM,  Br.  and  Sch.= 
Nkckeha. 

Bibl.  Wilson,  Hryol.  Brit.  p.  326. 

CYMATOPLEURA,  Sm.  See  Sphinc- 

TOCYSTIS. 

The  former  name  was  proposed  to  desig- 
nate the  genus  Sphinctocystis,  previously 
founded  by  Hassall : it  cannot,  therefore,  be 
retained.  See  the  laws  upon  the  subject  of 
Nomenclature  in  the  Annals  of  Natural 
History,  1843.  xi.  p.  259. 

Bibl.  Smith,  Ann.  Nat.  Hist.  1851.  vii. 

CYhlBELLA,  Ag. — A genus  of  Diato- 
maceae. 

Char.  Frustules  solitary,  free;  valves 
cymbifoim,  unsymmetrical,  with  a subcen- 
ti-al  and  two  terminal  nodules,  a submedian 
longitudinal  line,  and  transverse  or  slightly 
radiating  striae.  Aquatic  and  fossil. 

Fnistules  sometimes  immersed  in  an 
amoiphous  gelatinous  mass. 

C.  Ehrer^ergii,  K.  (PI.  13.  fig.  31 ; a,  front 
view ; h,  side  view).  Broadly  lanceolate, 
apices  slightly  produced,  somewhat  obtuse ; 
stiiae  distinct  (resolvable  into  dots) ; length 
1-200".  (Fossil  in  San  Fiore  deposit.) 

Five  other  British  species,  and  several 
more  foreign,  differing  from  each  other  by 
slight  characters. 

Bibl.  Smith,  Brit.  Diatomacece,  p.  17; 
Kiitzing,  Bacillar,  p.  79,  and  Sp.  Alg.  p.  57. 

CYMBOSIRA,  Kiitz. — A genus  ot  Dia- 
tomaceaj. 

Char.  Fnistules  resembling  those  of  Ach- 
nunthesx  solitary  or  binate,  stipitate,  at- 
tached end  to  end,  and  thus  concatenate. 
Marine. 

C.  Agardhii  (PI.  14.  fig.  18).  Frustules 
linear,  slightly  arcuate,  finely  striated, 
rounded  at  ends ; valves  oblong-linear. 


slightly  dilated  in  the  middle,  apices  ob- 
tusely rounded.  Length  1-960  to  1-280". 
Not  British  (?). 

Bibl.  Kiitzing,  Bacill.  p.  77,  and  <%.  Alg. 
p.  67. 

CYNIPIDiE. — A family  of  Insects,  be- 
longing to  the  Entomophagous  section  of 
the  order  Hymenoptera. 

Char.  Head  small,  transverse;  antennae 
inserted  in  the  middle  of  the  face,  of  mo- 
derate length,  slender,  not  geniculated, 
composed  of  twelve  to  fifteen  joints ; maxil- 
laiy  palpi  of  fom*  or  five,  labial  of  two  or 
three  joints ; thorax  oval,  gibbous,  with  the 
mesothorax  large,  and  the  scutellum  very 
prominent ; wings  transparent,  with  few 
veins, — the  anterior  usually  with  three  or 
fom-  ceRs,  and  the  posterior  with  a single 
vein;  abdomen  short,  much  compressed, 
with  a short  peduncle,  its  basal  segment 
very  large,  the  rest  small,  forming  nan'ow 
rin&s. 

In  the  females  of  these  insects,  which  are 
all  of  small  and  some  of  minute  size,  the 
last  segment  of  the  abdomen,  which  occupies 
a considerable  portion  of  its  lower  surface, 
forms  a channel,  in  which  is  lodged  the  very 
delicate  ovipositor.  This  organ,  the  con- 
straction  of  which  has  been  the  subject  of 
some  conti’oversy,  consists,  as  pointed  out 
by  ]\Ir.  Westwood,  of  the  sam^arts  as  that 
of  the  ordinaiy  parasitic  Hymenoptera 
{IchneumonidcB,  Chalcididce,  &c.),  namely,  of 
a superior  bristle,  channeled  beneath,  and 
of  two  finer  inferior  biistles,  which  ai'e  re- 
ceived into  the  channel  of  the  fonner. 
Although  this  ovipositor  is  not  exserted,  it 
is  of  great  length,  reaching  up  to  the  base 
of  the  abdomen  in  a subspiral  curve ; it  is 
enclosed  at  its  base  between  two  broad 
lates,  representing  the  basal  joints  of  the 
ivalvular  sheath  of  the  ovipositor  in  other 
Hymenoptera ; and  the  slender  second  joints 
of  these  valves  accompany  it  to  the  apex  of 
the  abdomen.  All  these  parts  are  concealed 
within  the  walls  of  the  abdomen  (PI.  44. 
fig.  15). 

Although  placed  from  their  organization 
in  the  same  section  of  the  Hymenoptera 
with  the  parasitic  Ichneumonidas,  most  of 
the  Cynipidse  feed  upon  vegetable  sub- 
stances in  the  larva  state.  The  females 
bore  with  their  ovipositor  into  the  tissues  of 
plants  and  trees,  and  tliere  deposit  their 
eggs,  fr’ora  which  small  footless  larvaj  are 
produced.  The  irritation  caused  by  the 
injury  thus  done  to  the  tissues,  gives  rise 
to  a morbid  action  in  the  part  of  Rie  plant 
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attacked,  wliicli  is  thus  incited  to  gi’ow 
out  into  an  excrescence  varying  in  size, 
form,  and  sti'uctiu’e  according  to  the  specific 
nature  of  the  plant,  the  part  of  the  plimt 
upon  which,  and  the  parasite  by  which, 
tlie  wound  has  been  inflicted.  Thus  the 
oak,  which,  of  all  om’  native  trees  is  most 
infested  by  Cynipidae,  furnishes  nourish- 
ment to  upwards  of  a dozen  species,  which 
attack  all  parts  of  it  from  the  leaves  and 
flower-buds  to  the  root,  and  each  of  which 
coniines  its  operations  to  a particular  por- 
tion of  the  tree,  and  gives  rise  to  a pecu- 
liar excrescence.  These  morbid  growths 
are  commonly  Icnown  as  galls,  and  the 
insects  producing  them  as  Gall-fiics-,  the 
family,  also,  is  called  Gallicolai  by  some 
authors.  The  larvae  feed  in  the  interior  of 
tlie  galls ; those  of  some  species  are  solitary, 
whilst  of  others  numerous  individuals  may 
be  found  in  the  same  gall,  according  as  the 
parent  insect  has  deposited  one  or  more 
eggs  in  the  same  spot.  YTien  full-grown, 
the  larvae  usually  undergo  their  transforma- 
tions within  the  gaU,  but  in  some  instances 
they  eat  their  way  out,  bury  themselves  in 
the  gi’ound,  and  there  pass  to  the  pupa  state. 
The  lairvae  are  liable  to  be  attacked  by 
species  of  parasitic  Hjonenoptera,  especiallj^ 
tne  long-tailed  Chalcididae  (such  as  Calh- 
mome,  PI.  44.  fig.  14) ; these  pierce  through 
the  substance  of  the  gall  and  deposit  their 
eggs  in  or  upon  the  Cjmipideous  larvae, 
which  are  subsequently  devoured  by  those 
hatched  from  the  eggs  of  the  parasite. 

The  difference  in  the  nature  of  the  galls 
produced  by  these  insects  does  not  de- 
pend only  on  that  of  the  plant  on  which 
they  ai’e  produced,  as  galls  of  very  dis- 
similar appearance  are  fonned  upon  the 
same  species  of  plant,  or  even  on  the  same 
leaf,  by  the  puncture  of  different  species  of 
Gall-flies;  but  the  specific  cause  of  this 
diversity  is  stUl  imexplained.  The  tissues 
of  the  galls  are  sometimes  soft  and  juicy, 
sometimes  hard  and  woody ; in  the  latter 
case  the  woody  tissue  lies  immediately 
beneath  the  skin,  and  within  it  is  a layer 
of  cellular  tissue  filled  with  starch-gi-ains. 
These  galls  are  usually  formed  on  branches 
or  tv\dgs.  One  of  the  most  remarkable  of 
them  is  the  Bedeguar  gall  of  the  wild  rose, 
which  is  produced  by  the  pimcture  of  JRho- 
dites  Rosa  (PI.  44.  fig.  16)  : it  is  a large  gall 
entirely  covered  with  compoimd  bristles,  like 
those  of  the  moss-rose,  which  give  it  the  ap- 
pearance of  a ball  of  moss;  in  its  interior 
are  numerous  cells,  each  of  which  serves 


as  a habitation  for  a larva ; and  the  whole 
is  produced  at  the  extremity  of  a shoot  of 
the  wild  rose,  upon  which  the  female  gall- 
fly deposits  numerous  eggs. 

The  Cherrj'-gall  of  the  oak-leaf  is  pro- 
duced by  Cynips  folii  (fig.  17),  one  of  the 
coimnonest  of  our  native  species ; and  an- 
other gall-fly,  Teras  terminalis  (fig.  18),  by 
attacking  the  }mung  shoots  of  the  oak  gives 
origin  to  the  well-known  oak-apples.  The 
leaves  of  the  oak  are  also  attacked  by  at 
least  two  species  of  the  genus  Neurotems, 
Hartig,  the  punctures  of  which  give  rise  to 
small,  flat,  rounded  galls,  attached  to  the 
leaf  only  by  a small  portion  of  their  lower 
surface,  and  bearing  so  close  a resemblance 
to  Fimgous  plants  that  they  were  at  one 
time  supposed  to  be  parasitic  vegetable 
gTowths.  These  galls,  which  are  commonly 
known  as  oak-spangles,  may  be  met  with  in 
abundance  dming  the  winter  on  the  fallen 
leaves  in  oak  woods : the  flies  are  produced 
in  the  spring;  and  the  most  abundant  species 
in  this  country  is  the  Neurotcrus  loyigipennis 
(fig.  19).  The  root  of  the  oak  is  attacked  by 
several  species,  one  of  which,  aptera 

{Aj)ophyllus,  Hartig)  is  destitute  of  whigs ; 
and  another  species  deposits  its  eggs  in  the 
male  catkins  of  the  same  ti’ee,  producing  a 
series  of  galls  resembling  a small  bunch  of 
currants. 

It  woidd  be  impossible  for  us  here  to 
enmnerate  the  diflerent  kinds  of  galls  pro- 
duced by  these  beautiful  little  insects  even 
upon  our  indigenous  plants  and  trees,  the 
history  of  which  in  many  cases  is  very  im- 
perfect, whilst  we  have  scarcely  any  in- 
fomation  with  regal’d  to  exotic  species. 
The  most  important  of  all  is  the  common 
gaU-nut,  which  is  produced  by  the  punctm-e 
of  the  Cynips  tinctoria  upon  the  shoots  of 
the  Quercus  infectoria,  a species  of  oalc 

S ‘owing  in  the  Levant.  The  celebrated 
ead-sea  apples  are  also  found  upon  this 
oak ; they  are  as  lai’ge  as  a good-sized  apple, 
and  of  a spongy  texture  internally,  con- 
taining only  a single  larva  of  a species  which 
has  been  described  bj;'  hL.  Westwood  under 
the  name  of  Cynips  insana. 

All  the  species  of  Cynipidae  do  not,  how- 
ever, produce  galls.  The  species  of  Hartig’s 
genus  Synergus  deposit  their  eggs  in  other 
galls,  upon  the  substance  of  which  the 
larvae,  when  hatched,  feed  parasitically,  and 
finally  devour  the  original  tenant.  Besides 
these  species,  which  live  pai’tly  upon  vege- 
table and  pai’tly  upon  animal  food,  there  are 
many  others,  forming  several  genera  in 
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IIartig’3  classification,  which  live  entirely 
as  parasites  upon  other  insects,  especially 
Aphides  and  the  larvfe  of  Dipterous  flies, 
i tlius  justifying  the  otherwise  anomalous 
i position  of  the  Cjmipidm,  as  a phytophagous 
5 family  in  the  Eutomophagous  gi-oup  of  the 
Hymenoptera.  Amongst  these  we  need 
only  mention  the  species  of  the  genus  Allo- 
tria,  Westw.  (Xi/stus,^  Hai-tig),  of  which  a 
I very  ahimdaut  one  is  parasitic  upon  the 
I rose  Aphis,  and  those  of  the  genera 

Fif/ites  and  lb(dia.  The  latter,  of  which  one 
species  only  is  Imown  in  this  country,  is 
remarkable  from  the  sti-uctoe  of  its  abdo- 
men, which  is  knife-shaped,  and  has  the 
segments  neaiiy  equal  in  length ; the  Ibalia 
cidtellata  (PI.  44.  fig.  20)  is  one  of  the  largest 
British  Cymipidae. 

A remarkable  circumstance  in  the  history 
of  some  of  these  insects,  particularly  those 
of  the  restricted  genus  Cynips,  is  that  up  to 
the  present  time  none  but  females  have  been 
met  with.  On  the  continent  and  in  this 
country  those  entomologists  who  occupy 
themselves  with  the  study  of  the  Hyme- 
noptera, have  bred  thousands  of  gall-flies  of 
different  species ; but  hitherto  not  a single 
male  of  the  genus  Cynips  has  made  its 
appearance.  This  circrunstance  has  been 
adduced  by  Von  Siebold  as  an  example  of 
what  he  calls  “ Tree  Parthenogenesis;  ” and 
since  the  appearance  of  his  work  on  that 
subject,  Mr.  E.  Smith,  of  the  British 
Museum,  has  tested  its  authenticity  in  a 
remarkable  manner.  A few  years  since,  the 
attention  of  entomologists  was  called  to  the 
sudden  occurrence  of  a gi’eat  ahundance  of 
round,  hard  galls,  about  the  size  of  a hazel- 
nut, upon  the  oaks  in  Devonshire ; these 
galls  were  only  foimd  in  that  county.  Mr. 
Smith  having  procured  a large  stock  of  the 
galls,  bred  the  insects,  described  tmder  the 
name.of  Cynips  liynicola,  in  great  profusion ; 
but  amongst  upwards  of  260  specimens 
there  was  not  a single  male.  He  then 
took  several  specimens  of  the  females  and 
set  them  free  in  the  oak-woods  at  Highgate, 
to  see  whether  they  could  really,  as  was 
asserted,  breed  without  concomse  with  the 
males;  and  this  e.xperiment  has  perfectly 
succeeded,  as  the  peculiar  galls  of  this 
species  are  now  to  be  met  with  in  several  of 
the  woods  in  the  vicinity  of  Hampstead 
and  Highgate,  and  it  appears  even  to  have 
extended  as  far  as  the  neighhoiuhood  of 
Hendon. 

Biul.  Reaumur,  Mcmoires ; Burgsdorf, 
ScJiriftcn  dcr  Gesellsch.  Naturforsch.  Frminde, 


iv. ; Boyer  de  Fonscolombe,  Ann.  des  Sc. 
Nat.  xxvi. ; Westwood,  Introduction,  vol.  ii., 
3Iag.  Nat.  Hist.  vi.  and  viii.,  and  in  Gudrin’s 
May.  de  Zooloyie-,  Walker,  Fnt.  May.  ii.  jS: 
iii.;'  BrandtandRatzeburg,  Medizin.  Zooloyie, 
ii. ; Ratzebm'g,  Forst-Insecten ; Bouch4,  Na- 
turyeschichte  derlnsecte?i ; Hartig  inGermar’s 
Zeitschift  fur  die  Fntomologie. 

CYNDPONTIUM,  Br.  'and  Sch.  = Di- 

CBANUM. 

Bibl.  Wdson,  Bryol.  Brit.  p.  (30. 

CYNTHIA,  Sav. — A genus  of  Tunicate 
Mollusca,  of  the  family  Ascidiad.®. 

The  numerous  species  are  from  ^2"  in 
length. 

Bibl.  That  of  the  family. 

CYPHELLA,  Fries. — A genus  of  Aiiri- 
cularini  (Hymenomycetous  Fungi),  forming 


Fig.  152.  Fig.  153. 


Fig.  152.  Entire  plant,  magnified  10  diameters. 

Fig.  15.3.  Horizontal  section  of  the  wall  of  the  cup, 
showing  the  hasidiospores,  magnified  250  diameters. 


somewhat  membranous  minute  cups,  sessile 
or  stalked  upon  branches  of  trees  or  upon 
mosses;  bearing  basidiospores  on  a layer 
forming  a kind  of  lining  to  the  cup ; the 
spores  idtimately  separating  as  a powder  in 
the  interior. 

Bibl.  Fries,  Syst.  Myc.  ii.  p.  201 ; L^veilld, 
Ann.  des  Sc.  Nat.  2 sdr.  xvi.  237. 

CYPHIDIUM,  Ehr. — A genus  of  Infu- 
soria, of  the  family  Arcellina. 

Char.  Carapace  urceolate,  tuberculated ; 
expansion  variable,  broad,  single  and  entire. 

The  cai’apace  is  comhustible,  and  re- 
sembles a smaR  cube,  -with  a short  pedicle. 

C.  aureolum  (PI.  23.  fig.  38).  Cubical, 
gibbous,  expansion  (fig.  38  h)  hyaline ; aqua- 
tic ; length  1-570  to  1-432". 

Bibl.  Ehr.  Infus.  p.  135. 

CYPIIODERlA,  Schhmib.— A genus  of 
Infusoria,  of  the  family  Arcellina. 

Char.  Carapace  memhranous,  resisting, 
ovoid,  elongated  in  front,  reemwed  and  con- 
stricted in  the  form  of  a neck  and  marlcod 
with  oblique  rows  of  projections;  orifice 
circular’,  oblique ; expansions  very  long, 
filifonn,  very  slender  at  the  end,  simple  or 
branched. 

Agrees  with  Difflayia  cnchelys,  E.  (Tri- 
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nema,  Diij.),  in  the  oblique  orifice,  the 
oblique  rows  of  markings,  and  tlie  nature 
of  the  expansions,  hut  difters  from  it  in 
the  presence  of  the  anterior  neck-like  con- 
striction. 

C.  margaritacea.  Carapace  yellowish,  ex- 
pansions twice  its  length;  aquatic;  length 
1-380  to  1-180". 

Schlumherger  remarks  that  the  form  of 
the  carapace  is  very  variable,  that  the  neck 
is  sometimes  quite  rudimentary,  and  that  in 
other  individuals  the  posterior  part  instead 
of  being  broad  and  round,  is  suddenly  nar- 
rowed into  a tnmcated  point. 

The  foundation  of  a genus  upon  an  incon- 
stant character  must  he  regarded  as  a very 
questionable  proceeding.  Perhaps  Cypho- 
deria  is  the  adult  fonn  of  Difflugia  enchelgs. 

Biel.  Schlumherger,  Ami.  des  Sc.  Nat. 
3 sdr.  iii.  1845.  p.  265. 

CYPHONAUTES,  Ehr.— A genus  of 
Rotatoria,  of  the  family  Megalotrochiea. 

Char.  Eyes  absent ; no  teeth. 

C.  compressus  (PI.  34.  fig.  19,  side  view ; 
fig.  20,  view  from  above).  Compressed, 
obtusely  triangidar,  truncate  in  front,  sub- 
acutely  gibbous  at  the  back ; mai’ine ; length 
1-180". 

Bibi,.  Ehrenb.  Infus.  p.  395. 

CYPRIDINA,  Edwards.— A genus  of 
Entomostraca,  of  the  order  Ostracoda,  and 
family  Cjq)ridinad8e. 

Char.  Eyes  two,  stalked ; antennae  two 
paii’s,  both  pedifonu ; feet  two  pairs ; one 
pair  always  enclosed  within  the  shell,  long, 
slender,  cylindrical,  twisted,  divided  into 
numerous  short  joints,  and  furnished  near 
the  upper  third  of  their  length  with  several 
shaip,  stout  sen’ated  spines  ; abdomen  ter- 
minated by  a broad  lamellar  plate,  armed 
with  strong  claws  and  hooked  spines. 
Marine. 

1.  C.  MacAndrei. 

2.  C.  Brenda. 

Bibl.  Baird,  Brit.  Entom.  p.  176 ; M.- 
Edwards,  Hist.  Nat.  Crust,  iii.  409. 

CYPRIS,  Muller. — ^A  genus  of  Entomo- 
straca, of  the  order  Ostracoda,  and  family 
Cypridije. 

Char.  Eye  single ; inferior  antenna3  with 
a tuft  or  pencil  of  long  filaments  arising 
from  the  last  joint  but  one;  animal  swim- 
ming freely. 

Body  enclosed  within  a bivalve  carapace 
or  shell.  Superior  antennre  (PI.  15.  fig.  18) 
seven -jointed,  with  pretty  long,  mostly 
feathery  filaments,  arising  from  the  three  or 
fom’ last  joints.  Inferior  antennffi  (fig.  19) 


leg-like,  five-jointed,  giving  off  the  tuft  of 
usually  feathery  filaments,  the  last  joint 
terminated  by  several  strong  curved  claws. 
Labrum  composed  of  a somewhat  hood- 
shaped piece,  projecting  between  the  two 
inferior  antennae  ; labimn  or  lower  lip  elon- 
gated and  triangular.  Mandibles  (fig.  20) 
large,  pointed  at  one  end,  with  five  teeth 
at  the  other,  and  fimiished  with  a three- 
jointed  setigerous  palp,  the  basal  joint  of 
which  has  a small  branchial  joint  with  five 
tenninal  digitations.  First  pair  of  jaws 
(fig.  21)  consisting  of  a large  basal  plate  (a), 
with  four  finger-like  processes  at  its  ante- 
rior exti'emity,  one  of  which  is  two-jointed, 
and  aU  temunated  by  several  long  fila- 
ments; fi'om  the  outer  edge  of  this  plate 
arises  a large  elongated  branchial  lamina 
(6),  giving  off  from  its  crescentic  margin 
nineteen  long  pectinate  spines.  Second 
pair  of  jaws  (fig.  22)  small,  and  composed 
of  two  flattened  joints,  the  terminal  one 
having  several  rigid  hairs  at  the  end,  and  a 
lateral  palp-like  process.  First  pair  of  feet 
(fig.  23)  slender  and  five-jointed,  the  last 
joint  with  a sti-ong  hook.  Second  pair  of 
feet  (fig.  24)  fom’-jointed,  the  last  joint 
teiminated  by  two  short  hooks  and  a spur- 
like posterior  filament.  Abdomen  (fig.  25) 
consisting  of  two  long  portions,  each  with 
two  terminal  hooks,  and  a thu’d  at  its 
upper  edge. 

1.  C.  tristriata  (PI.  15.  figs.  17-25).  Shell 
oval  and  somewhat  reniform,  posteriorly 
exhibiting  three  naiTow  oblique  streaks  or 
dark  bands ; valves  convex,  green,  and 
covered  with  dense  short  hairs.  Near  the 
centre  of  each  valve  are  about  seven  small 
clear  spots.  Aquatic. 

2.  0.  vidua.  Shell  oval,  slightly  sinu- 
ated  beneath,  and  with  dense,  short,  mar- 
ginal hairs ; dull  white ; valves  mai-ked  with 
three  black,  somewhat  waved  bands,  run- 
ning transversely  across  the  shell  at  unequal 
distances,  the  most  anterior  being  the  small- 
est ; posterior  margin  rather  naiTOwer  than 
the  anterior.  Aquatic. 

Twelve  other  British  species,  but  none 
very  well  chai’acterized. 

Bibl.  Baird,  Brit.  Entomostraca,  p.  151 ; 
Straus,  Mem.  d.  Mm.  d.  Hist.  Nat.  vii.  1821 ; 
Edwards,  Hist.  Nat.  Crust,  iii. 

CYSTIC  OXIDE  or  CYSTINE. —A 
very  rare  component  or  constituent  of  uri- 
nary calculi  in  man  and  the  dog.  It  also 
occiu's  in  the  urine,  in  solution  and  as  a 
crystalline  deposit. 

Cystine  is  insoluble  in  water  and  alcohol; 
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soluble  in  mineral  acids,  but  not  in  acetic 
acid ; also  soluble  in  solutions  of  fixed 
alkalies,  their  carbonates,  and  in  solution  of 
ammonia.  It  is  mecipitated  from  its  solu- 
[ tion  by  acetic  acid. 

I Its  crj-stals  fonn  colourless,  regular  six- 
j sided  plates  or  prisms  (PI.  9.  group  6) ; the 
I larger  crj'stals  usually  exhibit  a number  of 
I smaller  hexagonal  tables  iiTegularly  an-anged 
! upon  them;  sometimes  rectangidar  plates 
ai-e  met  with.  The  crystals  usually  exhibit 
but  little  colour  with  polarized  light.  Cys- 
tine is  most  readily  obtained  in  crystals  from 
a calcidus,  by  solution  in  ammonia  and  spon- 
taneous evaporation. 

Some  of  the  forms  of  lithic  acid  prepared 
artificially,  resemble  those  of  cystine  (PI.  8. 
gi'oup  8 b) ; they  may  be  distinguished  by 
the  addition  of  ammonia,  which  dissolves 
the  cystine,  but  has  little  or  no  action  upon 
the  luic  acid. 

Carbonate  of  potash  also  somewhat  re- 
sembles cystine  in  the  form  of  its  crystals 
(PI.  6.  fig.  13) ; but  water  or  acetic  acid  will 
at  once  distinguish  them. 

Bibl.  See  the  Bibl.  of  Chemistry, 
Animal. 

CYSTICEECUS,  End.— A supposed 
genus  of  Entozoa,  of  the  order  Sterelmmtha, 

I and  family  Cystica. 

Char.  Indivuduals  existing  singly  in  a 
cyst,  and  composed  of  a short  body  of  a 
tcmiia  with  a double  crown  of  hooks,  and 
i terminated  posteriorly  by  a larger  or  smaller 
! vesicle. 

i Head  with  four  suctorial  disks.  Dujardin 
admits  five  species. 

Eecent  researches  have  shown  that  the 
species  of  Cysticercus  are  larval  T.®NiiE. 

1.  C.  cellulosa  (PI.  16.  fig.  3).  Head 
\ almost  tetragonal ; neck  very  short ; body 
! cylindrical,  longer  than  the  vesicle ; breadth 
j of  cyst  half  an  inch ; length  of  body  1-6  to 
2-5"  (or  1"  when  extended).  Occurs  in  the 
! anterior  chamber  and  upon  the  conjimctiva 
! of  the  eye,  also  in  the  voluntai'y  muscles 
! and  brain  of  man ; in  the  cellular  tissue  of 
1 the  pig,  producing  the  pecidiar  appearance 
; of  “ measly  pork also  m the  ape,  the  dog, 
the  ox,  the  rat,  &c. 

, 2.  C.  fasciolaris  (PI.  16.  fig.  3 h,  head 

i of).  Occurs  in  the  liver  of  the  rat,  the 

moase,  &c. 

Bibl.  Dujardin,  Hist.  d.  Helminth,  p.  632 ; 
Beneden,  Cosmos,  iv.  and  Las  Vers  Cestoides, 
&c.,  1850. 

CYSTINE.  Sec  Cy.stic  Oxide. 

CYSTOCOCCUS,  N!ig.=PuoTococcus. 


CY’^STODIUM. — A genus  of  Dicksonieai 
(Polypodioid  Ferns),  with  a curious  false 
iudusium. 

CYSTOPTEEIS,  Bemhardi. — A genus 
of  Asplenieie  (Polypodioid  Ferns),  contain- 


Fig.  154. 


A pinnule  with  the  son  covered  by  the  indusia. 

Magnified  10  diameters. 

ing  several  elegant  little  indigenous  species 
(fig.  154). 

CYSTOPUS,  L^veille. — A genus  of  Ure- 
dinei  (Coniomycetous  Fungi),  of  which  the 
‘ white  rust  ’ common  on  cabbages  and  other 
Cruciferous  plants  is  a good  example,  ap- 
pearing in  white  pustules,  eventually  bm’st- 
ing  and  destroying  the  epideimis  of  the 
leaves,  stallcs,  flowers,  and  seed-vessels  of 
the  infected  plants.  When  fine  slices  of 
these  pustules  are  examined  under  the  mi- 
croscope, the  mycelium  is  foimd,  creeping 
among  the  cells  of  the  parenchyma,  com- 
posed of  inarticulate,  tubular,  branched 
filaments,  with  a colourless  membrane  and 
whitish  gi'anular  contents.  Numerous  rami- 
fications spread  out  in  the  plane  of  the 
epidermis,  while  others  spring  up  in  tufts 
of  two  to  seven,  or  rai’ely  singly,  peipendi- 
cidar  to  the  former,  to  produce  spores. 
These  erect  branches  are  at  first  mere 
pouches  projecting  from  the  horizontal  fila- 
ments; they  gradually  swell  into  ovate- 
cylindrical  or  club-shaped  sacs.  The  con- 
tents in  the  summit  ot  each  such  sac  be- 
come organized  into  a spore,  which  at  length 
quite  fills  up  the  top  of  the  sac  (sporange). 
Then  the  sac  or  sporange  becomes  con- 
sti’icted  imder  this  first  spore,  and  the  for- 
mation of  a second  commences  under  the 
constriction.  This  is  repeated  until  a neck- 
lace-like chain  of  spores  is  produced,  the 
spores  subsequently  becoming  somewhat 
cylindrical  or  cubical.  The  number  appears 
indefinite;  five  and  seven  spores  have  been 
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foimd  in  a chain;  they  are  united  by  the 
constricted  portions  of  the  sporange ; and 
even  when  they  have  fallen  apart,  these 
connecting  pieces  are  seen  projecting  on 
them  like  paiis  of  a stnllc  from  which  they 
have  been  broken  off.  Both  the  adherent 
sporanmal  membrane  and  the  smooth  proper 
coat  of  the  spores  are  colomdess,  the  con- 
tents granular  and  whitish.  Tulasne  has 
recently  discovered  another  form  of  spore, 
spheroidal  or  trigonal,  and  of  a yellow  co- 
lour, only  one  or  two  of  which  are  formed 
from  the  end  of  a fertile  filament.  See 
UnEDiNEi.  British  species : 

C.  candichis,  Lev.  Very  common  on 
Crucifer£e,  producing  ^eat  distortion  in  the 
groAvlh.  tiredo  Candida,  Pers.,  Grev.  Sc, 
Crypt.  FI.  t.  251. 

Bibl.  L4veill6,  Ann.  des  Sc.  Nat.  3 s6r. 
viii.  369 ; Berkeley,  Hort.  Transact,  iii.  265 
(figs.) ; Be  Bary,  Brandpike,  Berlin,  1853. 
p.  20,  pi.  2.  figs.  3-7 ; Tulasne,  Ann.  des 
Sc.  Nat.  4 s^r.  li.  108,  171. 

CYSTOSEIRA,  Ag. — A genus  of  Fuca- 
ceae  (FucoidAlga3),  of  much-branched  habit, 
some  species  of  which  are  common  on  rocks 
in  tide-pools  or  between  tide-marks.  The 
gradually  attenuated  branches  contain  in- 
fiated  air-sacs,  at  intervals  along  their  length, 
within  their  substance.  The  conceptacles 
are  immersed  in  the  ends  of  the  branches, 
which  are  pierced  by  their  numerous  pores. 
They  contain  both  spores  and  antheridia, 
hut  not  mixed ; the  spores  occur  at  the  bot- 
tom of  the  ca\-ity,  the  antheridia  above,  near 
tlie  pore.  The  antheridia  have  only  a single 
coat.  The  antherozoids  are  expelled  in  a 
mass,  and  soon  after  begin  to  move,  turning 
rapidly  upon  their  axes.  They  are  oval  or 
spherical  in  one  direction,  and  rather  com- 
pressed in  the  other.  They  have  two  cilia 
inserted  on  a red  granule  ; the  long  cUium 
in  front  moves  rapidly,  while  the  posterior 
short  one  is  motionless.  See  Fucaceje. 

Bibl.  Harvey,  Br.  Mar.  Alg.  pi.  1 B ; 
Phyc.  Brit.  133,  &c. ; Thuret,  Ann.  des  Sc. 
Nat.  3 s^r.  xvi.  pp.  7 & 10. 

CYSTOTRICHA,  Berk,  and  Broome. — 
A supposed  genus  of  Phragmotiichacei  (Co- 
niomycetous  Fimgi).  Minute  fungi  forming 
dots  or  lines  upon  wood  from  which  the 
bark  has  been  stripped.  Only  one  species  is 
described. 

C.  striola,  Berk,  and  Br.  Perithecia  black, 
with  a reddish  tinge,  opening  by  a reddish 
di.sk. 

Bibl.  Berk,  and  Br.  Ann.  Nat.  Hist.  2 ser. 
V.  p.  457,  pi.  12.  fig.  10. 


CYTIIERE,  Miill. — A genus  of  Entomo- 
straca,  of  the  order  Ostracoda,  and  family 
C}i;herida3. 

Char.  Eye  single ; superior  antennae  sim- 
ple, setigcrous,  but  without  a tuft  or  pencil 
of  long  filaments;  inferior  antennae  ivith 
one  tolerably  long,  cmwed  and  three-jointed 
filament;  legs  three  pairs,  none  enclosed 
mthin  the  shell ; abdomen  short ; last  four 
joints  of  superior  antennae  ivith  one  or 
two  setae  at  the  base,  the  last  terminated 
by  several  rather  larger  hairs ; inferior 
antennae  vdth  five  joints  ; legs  five-jointed, 
second  joint  largest,  the  last  teraiinated 
by  one  or  two  long  curved  hooks  directed 
forwards. 

Fifteen  British  species,  all  marine  but 
one,  \dz. 

C.  inopinata  (PI.  15.  fig.  26).  Shell  ob- 
long-ovate, nearly  of  equal  size  at  each 
end,  white,  with  a slightly  orange  mark  on 
the  upper  edge,  transparent,  smooth,  and 
shining,  with  a few  short  spinous  projec- 
tions on  the  lower  margin  of  the  posterior 
extremity  ; each  valve  with  a gibbous  ex- 
ternal projection  at  about  the  middle;  su- 
perior antennae  five(?)-jointed,  and  with 
rather  short  setae  ; size,  “ very  small  ” I 

Several  fossil  species. 

Bibl.  Baird.  Brit.  Entomostraca,  p.  163 ; 
Morris,  Brit.  Fossils,  105. 

CYTIIEREIS,  Jones. — A genus  of  En- 
tomostraca. 

Char.  Animals  unlmown.  Valves  of  the 
carapace  almost  regularly  oblong;  surface 
very  iiTegular,  being  wiankled,  ridged,  and 
beset  with  tubercles,  and  crenulated  or 
strongly  toothed  on  the  margins. 

Three  British  species.  Found  in  sea- 
sand.  Several  fossd. 

Bibl.  Bail’d,  Brit.  Entomostr.  p.  174; 
Moms,  Brit.  Fossils,  105. 

CYTISPORA,  Ehrenb. — A genus  of  Me- 
lanconiei  (Coniomycetous  Fungi),  remark- 
able for  emitting  the  minute  bodies  formerly 
regarded  as  spores,  agglutinated  together 
into  a more  or  less  gelatinous  mass,  in  the 
6)™  of  a tendril.  The  relationship  between 
the  forms  called  Cytispora  and  various  spe- 
cies oi  Splucria  has  long  been  noticed ; and 
Fries  stated  that  he  had  seen  C.  leucostoma 
ass  into  S.  leucostoma.  C.f  uyax  was  stated 
y Berkeley  to  be  exactly  analogous  to  S. 
salicina.  Recent  researches  seem  to  prove 
that  the  present  genus,  with  Septoria  and 
others,  are  really  only  fomis  belonging  to 
various  Ascomycetous  Fimgi,  and  that  they 
bear  the  same  relationship  to  the  latter  as 
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H the  spormogonia  of  Lichens  do  to  the  the- 
I ciferous  fructiKcation.  Hence  tlie  so-called 
f spores  of  Cj/tisponi,  &c.  appear  in  reality  to 
j be  the  spermatia  or  sti/losporcs  of  the  Splire- 
( riacei.  As  these  questions  are  not  yet  com- 
‘ pletely  worked  out,  we  retain  the  names  of 
these  pseudo-genera  and  species  in  the  pre- 
j sent  work.  See  SpHiEuiACEi. 

; 1.  Cijtispora  ruhescens,  Fr.  Disk  dirty 

Sbro^vn  ; spores  (?)  reddish.  On  Rosacere. 

2.  C.  ^rysospenna,  Pers.  Disk  black  j 
spores  yellow.  On  Poplar  bark. 

; 3.  C.  cmphosperma,  Fr.  Disk  dingy ; 

spores  stmw-colom’ed.  On  Hawthorn  and 
I other  Rosacere. 

4.  C.  leucosperma,  Pers.  Disk  dirty  white ; 
spores  white.  On  various  trees.  Common. 
Nemasporum  JRosarum,  Grev.  Scot.  Crypt, 

‘ FI  t.  20. 

6.  C.  fuyax,  Bull.  Disk  dirty  brown; 
spores  pale.  On  willow  branches.  Very 
common. 

6.  C.  orbicularis,  Berk.  Disk  yellowish ; 
spores  pale  -vinous  red.  Upon  small  orange 
ourds.  Berkeley,  Atm.  Nat.  Hist,  i.  pi.  7. 

7.  C.  Hendersoni,  Berk,  and  Broome. 
Disks  whitish ; spores  large,  dirty  white.  On 
Dog-rose.  Berk,  and  Br.  Ann.  Nat.  Hist. 
2 ser.  V.  379. 

C.  pulveracea,  Berk.  Br.  Flora  = Ceutho- 
^ora  Phacidioides,  Desm. 

Bibl.  Berkeley,  Brit.  Flor.  vol.  ii.  pt.  2. 
p.  281,  Crypt.  Botany,  p.  331,  and  loc.  supra 
cit. ; Berk,  and  Broome,  Hooker's  Journal  of 
Botany,  iii.  319 ; Tulasne,  Ann.  des  Sc.  Nat. 
3 sdr.  XT.  p.  376  (transl.  in  Ann.  Nat.  Hist. 
2nd  ser.  viii.  114) ; Ann.  des  Sc.  Nat.  xx. 
p.  129 ; ibid.  4 sdr.  v.  p.  115 ; Botanische 
Zeituny,  x\.  49  (1863). 

CYTOBLAST.  See  Nucleus. 
CYTOBLASTEMA,  or,  for  brevity.  Bla- 
stema, or  Protoplasm. — The  amoi-plious 
proteine-substance  by  which  animal  and 
vegetable  cells  are  formed,  or  of  which  they 
are  wholly  composed.  See  Cells,  and  Pro- 
toplasm. 

D. 

DACRYjMYCES,  Fries.  — A genus  of 
Tremellini  (Hymenomycetous  Fungi),  con- 
sisting of  lobulated  gelatinous  bodies  grow- 
ing  upon  wood.  I),  stillntus,  a common 
species,  is  yellow  or  red,  turning  brown 
when  dried.  Tulasne  has  recently  published 
some  curious  obseivations  on  this  genus, 
showing  that  the  spores  produced  on  the 


basidia  of  the  external  hymenial  layer,  are 
of  two  kinds,  and,  while  one  kind  germi- 
nates, the  other  kind  produces  minute 
stalked  bodies,  one  from  each  chamber  of 
the  septate  spore,  destitute  of  genninative 
power  (spermatia  ?). 

Bibl.  Berkeley  in  Hook.  Brit.  FI.  v.  pt.  2. 
p.  219 ; Cryptoy.  Botany,  p.  353 ; Greville, 
Sc.  Crypt.  FI.  pi.  169 ; Tulasne,  Ann.  des 
Sc.  Nat.  3 sdr.  xix.  211.  pi.  12  & 13. 

DACTYLHJM,  Nees.— A genus  of  Muce- 
dines  (Hyphomycetous  Fungi),  nearly  allied 
to  Trichotheeium,  consisting 
of  moulds  growing  over  de-  Fig.  155. 
caying  plants.  Fries  refers 
Corda’s  species  of  Dactylium 
to  Dendryphium.  One  spe- 
cies, Dactylium  ooyenum, 

Montagne,  is  remarkable  for 
its  place  of  occurrence : it 
grows  upon  the  surface  of 
the  membrane  within  the 
shell  of  the  eggs  of  fowls 
and  other  birds.  It  does  not 
appear  to  have  been  obseiwed 
in  this  country;  but  several 
foreign  -writers  have  investi- 
gated it ; and  from  the  ex-  Dactylium  atrum. 
periments_  made  by  Spring  wifh^'epmte  “pore^^ 
and  Wittich,  it  appears  that  upon  its  branches, 
the  spores  pass  through  200  diams. 
orifices  existing  in  the  shell,  and  germinate 
in  the  interior,  often  in  the  air-chamber. 
A friU  account  of  this  plant  and  of  the 
literature,  is  given  by  Ch.  Robin.  See  Den- 
dryphium and  Helminthosporium.  Bri- 
tish species : 

1.  D.  pyriforme,  Fr.  On  mouldering 
stems  of  herbaceous  plants. 

2.  D.  macrosporum,  Fr.  On  rotten  wood, 
leaves,  and  fungi. 

3.  D.  dendroides,  Fr.  On  decaying  agarics, 

&c.  Very  common.  Grev.  Sc.  Crupt.  FI. 
pi.  126.  fig.  1.  ^ 

4.  D.  obovatum.  Berk.  On  -willow 

twigs,  in  damp.  Atm.  Nat.  Hist.  vi.  nl.  14. 
fig.  26.  ^ 

6.  D.  sphcerocephalum,  Berk.  On  dead 
ivy-twigs,  1.  c.  fig.  27. 

6.  D.  tenellum,  Fr.  On  moss. 

Bibl.  Berk,  in  Hook.  Brit.  FI.  v.  pt.  2. 

S 345 ; Atm.  Nat.  Hist,  ut  supra ; Berk,  and 
roome,  Ann.  Nat.  Hist.  2 ser.  vii.  p.  102  • 
Ch.  Robin,  Vdyetaux  Parasites,  2nd  ed.  543! 
pi.  2.  figs.  5 & 6;  Fries,  Syst.  Myc.  iii.  p.  414; 
Sutnma  Veqct.  491. 

DACTYLOCOCCUS,  Niig.  See  Pal- 
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T5ALTONIA,  Hook,  and  Tayl. — A genus 
of  Pleurocarpoiis  Mosses,  the  species  given 
being  restored  here  on  account  of  the  struc- 
ture of  the  leaf,  while  D.  lieteromalla  of 
Plooker  goes  to  Hypnum  on  the  same 
ground. 

Daltonia  splanchnoidcs,  Hook,  and  T.  = 
Ilookeria  splanclinoides,  Hook. 

HAMyEUS,  Koch.  See  Belba. 

lJ*^yEA,  Smith. — A genus  of  Marattia- 


Fig.  156. 


Danaea. 

Part  of  a pinnule  with  son. 

Magnified  5 diameters. 

ceous  Ferns,  whence  the  family  is  some- 
times called  also  Dameaceai.  Exotic. 
DAPHNE,  L.  See  Thymeleaceje. 
DAPHNELLA,  Baird. — ^A  genus  of  En- 
tomostraca,  of  the  order  Cladocera,  and  fa- 
mily Daphniadie. 

(Jhar.  Inferior  antenme  veiy  large,  pos- 
terior branch  two-jointed  only. 

D.  Wingii  (PI.  15.  fig.  27).  Aquatic. 
Bibl.  Baird,  Brit,  Entomostraca,  p.  109. 
DAPHNIA,  Midi. — A genus  of  Entomo- 
sti-aca,  of  the  order  Cladocera,  and  family 
Daphniadm. 

Char.  Head  produced  into  a more  or  less 

Erominent  beali ; superior  antennte  situated 
eneath  the  beak,  either  one-jointed  or  con- 
sisting of  a minute  tubercle  with  a tuft  of 
short  filaments ; inferior  antennfs  lai-ge  and 
powerful,  two-branched,  one  branch  three- 
]ointed,  the  other  foui'-jointed ; five  pairs  of 

alves  of  the  carapace  reticidated,  mostly 
four,  terminated  below  by  a longer  or  shorter 
serrated  spine.  Amterior  branch  of  inferior 
antenme  (PI.  15.  fig.  286)  foiu’-jointed,  first 
joint  very  short;  from  the  end  of  the  third 
a long  filament  arises,  and  the  foui’th  joint 
is  tenninated  by  three  others;  posterior 
branch  three-jointed,  the  first  and  second 
joints  sending  off  a long  filament,  the  third 
terminated  by  three  of  them ; the  filaments 
are  jointed  near  the  middle,  and  usually 
feathery.  Eye  spherical,  with  about  twenty 


lenses.  Labrum  (PI.  15.  fig.  35)  flattened, 
and  with  a large  hairy  lobule  at  the  end. 
Mandibles  (PI.  15.  fig.  34)  consisting  of  a 
fleshy-looking  body,  fcnt  inwards  near  the 
end,  and  tenninated  by  numerous  minute 
teeth.  Jaws  (PI.  15.  fig.  36)  composed  of  a 
strong  bodjr  tenninated  by  four  homy  spines, 
three  of  which  are  curved  inwards.  Legs  five 
pairs,  those  of  the  first  pair  in  the  female 
(PI.  15.  fig.  29)  three-jointed;  upon  the 
outer  edge  of  the  second  joint  are  three 
small  projections,  each  with  foiu-  or  five 
long  jointed  setae;  tenninal  joint  very 
smaU,  and  with  one  or  two  similar  setae; 
the  setae  not  pliunose.  In  the  male  they 
are  more  slender,  with  a sfrong  claw  at  the 
end  of  the  second  joint,  while  the  seta 
arising  from  the  temiinal  joint  is  very  long, 
nearly  the  length  of  the  body,  and  floats 
outside  the  shells. 

The  second  (PI.  15.  fig.  301,  third  (fig.  31) 
and  fomlh  (fig.  32)  paii-s  of  legs  are  bran- 
chial and  somewliat  similar,  the  joints  fur- 
nished with  jointed  and  mostly  plumose 
setae,  and  a branchial  plate  also  giving  off 
numerous  plumose  setae.  The  fifth  pair  of 
legs  (fig.  33)  are  three-jointed,  the  portion 
corresponding  to  the  branchial  plate  rounded 
and  without  filaments ; above  this  is  a 
cmwed,  jointed,  and  plumose  spine,  the 
third  and  foui’th  joints  foi’ming  finger-like 
processes  springing  from  the  lower  end  of 
the  leg,  with  two  or  three  plimiose  setae. 
The  branchial  legs  are  constantly  in  motion 
during  life;  and  this  gives  nse  to  the 
quivering  appearance  seen  in  the  Daphnim 
with  the  naked  eye  or  a simple  lens. 

The  ova  on  their  escape  from  the  body 
become  lodged  between  the  back  of  the  ani- 
mal and  the  shell,  where  they  remain  until 
completely  hatched ; but  at  certain  seasons 
of  the  year  ephippial  or  winter-ova  (PI.  15. 
fig.  37)  are  prociuced  (Entomostbaca). 

According  to  Lubbock’s  observations,  the 
latter  only  are  tme  ova;  although  both 
kinds  become  hatched  and  perfectly  deve- 
loped, this  may  occur  without  impreg- 
nation. 

Seven  British  species  of  Daphnia  are  re- 
cognized: some  of  them  may  be  found  in 
almost  every  collection  of  water,  which  they 
frequently  colour. 

D.  pxdex  (PI.  15.  fig.  28)  (common  water- 
flea).  Valves  oval,  their  dorsal  margin  not 
seiTated ; head  large,  rounded  above  and  in 
front ; superior  antennfe  (PI.  15.  fig.  28  d) 
very  small;  filaments  of  inferior  antennfe 
plumose ; posterior  portion  of  abdomen  with 
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four  projections  at  its  ciu-ve,  tlie  first  pro- 
longed and  bent  upwards ; below  these  are 
two  jointed  filanieuts ; the  end  portion  has 
two  dentate  arches,  and  terminates  in  two 
sti’ong  hooks. 

Some  other  species  are  common ; but  their 
essential  characters  have  not  been  briefly 
0^T5r0SS0d 

Bibl.  Baird,  Brit.  Entom,  p.  89 ; Lub- 
bock, Ann.  Nat.  Hist.  1857.  xx.  257. 

DAS  Y A,  Ag. — A genus  of  Rhodomelacese 
(Florideous  Algfe),  con- 
sisting of  tufted  filamen- 
tous sea-weeds,  of  a red, 
brown,  or  pui-ple  colour, 
gi’owing  on  rocks  near 
low -water  mark.  The 
principal  filaments  are 
stoutish,  branched,  and 
clothed  with  branched 
ramides,  upon  which  are 
borne  the  sticliidia  con- 
taining tetraspores  (fig. 

157),  or  ceramidia  con- 
taining spores,  on  di- 
stinctplants.  FourBiitish 
species  are  recorded,  of 
which  D.  coccinea  and  H. 

Ai'buscula  are  the  com- 
monest. The  wood-cut 
(from  Kiitzingjrepresents 
a branched  ramule  bear- 
ing a stichidium -with  two 
rows  of  teti'aspores,  from 
an  Italian  species. 

Bibl.  Harvey,  Brit, 

Algce,  93.  pi.  12  B ; Phyc. 

Brit.  pi.  40.  224,  225  & 253. 

DASYDYTES,  Gosse. — A genus  of  Ro- 
tatoria, of  the  family  Ichthydina. 

Char.  Eyes  absent ; body  furnished  with 
bristle-like  hairs;  tail  simple,  truncate. 

1.  D.  goniathrix.  Hairs  long,  each  hair 
bent  at  an  abrupt  angle  ; neck  constricted ; 
length  1-146";  aquatic. 

2.  D.  antenniger.  Hair  short,  downy ; a 
pencil  of  long  hairs  at  each  angle  of  the 

fosterior  extremity  of  the  body ; head  with 
wo  club-shaped  organs  resembling  antennae ; 
length  1-170". 

Bibl.  Gosse,  Ann.  Nat.  Hist,  viii.  1851. 
p.  198. 

DASYGLGEA,  Thwaites  (in  Klitzing). 
— A genus  of  Oscillatoriacece  (Coufervoid 
Alg;e),  forming  a shapeless  gelatinous 
stratum  in  marshy  places.  One  species  is 
described. 

1).  a/norpAa,  Berk.  (PI.  3.  fig.  11).  Fila- 


Dasya  Ktitzing:laTia. 
Magnified  50  diaius. 


ments  free  at  the  tips,  curled  and  entangled, 
sheaths  very  large,  1-220  to  1-50". 

Bibl.  Eng.  Botany,  Supp.  2941 ; Klitzing, 
Species  Alg.  p.  272;  Tab.  Phycol.  Cent.  i. 
pi.  72.  fig. '2. 

DAVALLIA,  Sm.  See  Dav.vllie^. 

DAVALLIE/E. — A subtribe  of  Polypo- 
dioid  Ferns. 


Davallia  pyxidata. 


A pinnule  with  sori,  A sorus  with  the 

Magn.  6 diams.  indusium  cut  open. 

Magn.  15  diam. 


Hlustrative  Genera. 

1.  Davallia.  Sori  globose,  infra-marginal ; 
indusium  somewhat  urn-  or  cup-shaped,  the 
mouth  truncated  (figs.  158  and  159).  Veins 
pinnate. 

2.  Lindscea.  Sorus  linear,  infra-marginal, 
continuous ; indusium  linear,  elongated, 
continuous,  parallel  with  the  margin  of  the 
leaf,  fr’ee  outside.  Veins  dichotomous. 

3.  Dictyozyphium.  Sorus  and  indusium 
as  in  No.  2.  Veins  anastomosing,  with  free 
venules. 

4.  Schizoloma.  Sorus  and  indusium  as  in 
No.  2.  Veins  anastomosing  in  hexagonoid 
meshes* 

DEGENERATION,  FATTY.— The  ab- 
normal deposition  of  free  fatty  matter  in  the 
histological  elements  of  animal  bodies. 

When,  fr’om  whatever  cause,  the  normal 
functions  of  the  morphological  elements  of 
a tissue — cells,  or  the  secondary  deposits 
formed  in  them — ^become  languid  or  inter- 
rupted, free  globules  of  fat  or  oil  become 
visible  in  them;  and  as  the  deposition  of 
this  fatty  matter  increases  in  amount,  the 
tissue  loses  to  a gi’eater  or  less  extent  its 
natm'al  vital  and  physical  properties ; hence 
it  is  said  to  be  in  a state  of  fatty  degenera- 
tion. The  discovery  of  the  fatty  degenera- 
tion of  tissues  is  probably  one  of  the  most 
valiuable  fruits  of  microscopic  study  in  regal’d 
to  medical  science ; for  it  has  shown  us  that 
maladies  supposed  formerly  to  ai-ise  from  too 
great  abundance  of  the  circulating  fluid,  have 
really  had  their  origin  in  a decayed  state  of 
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the  tubes  or  vessels  iu  whicli  the  fluid  was 
contained,  and  that  the  natural  process  of 
human  decay,  as  it  is  called,  is  a morbid  pro- 
cess or  disease,  probably  to  a certain  extent 
as  remediable  or  preventihle  as  many  other 
diseases  to  which  man  is  naturally  liable. 
Here  is  indeed  a matter  of  deep  interest. 

In  addition  to  the  deposition  of  fat  within 
the  elements  of  a tissue  undergoing  fatty 
degeneration,  amorphous  finely  granular’  pro- 
teine-matters  are  sometimes  found;  occa- 
sionally also  brown,  yellow,  red,  or  black 
gi’amdar  pigment  is  met  with,  together  with 
amoi'phous  or  crystalline  calcareous  salts,  as 
the  car’bonate  and  phosphate  of  lime,  &c. ; 
sometimes  the  fatty  matter  is  crystalline ; it 
then  generally  consists  of  cholesterine. 

Fatty  degeneration  of  cells  is  well  seen  in 
those  of  the  liver  when  undergoing  this 
change.  In  the  nonnal  state,  these,  as  well 
as  most  cells  except  those  of  true  fatty  tis- 
sue, contain  merely  one  or  two  very  minute 
or  no  globules  of  fat, — whilst  in  the  dege- 
nerated tissue  they  contain  a considerable 
number  of  larger  or  smaller  globules  (fig. 
160).  At  the  same  time,  the  cell- walls  and 


Fig.  160. 


Cells  of  the  human  liver : a,  nearly  normal  cells ; 4,  cells 
with  pigment-granules;  c,  cells  containing  fatty  matter. 

Magnified  400  diameters. 


nuclei  become  thinner  and  paler,  or  atro- 
phied. A similar  state  to  that  which  is 
abnormal  in  man  is  normal  in  the  lower  ani- 
mals. Sometimes  the  substance  intervening 
between  cells  becomes  degenerated,  and  thus 
we  have  intercellular  fatty  degeneration 
(PI.  30.  fi^.  15).  Other  instances  of  fatty 
degeneration  are  noticed  imder  there^ective 
heads  of  the  tissues,  &c.,  as  the  Gvaafian 
vesicles  and  the  cells  of  the  coi-pora  lutea 
(Ovary),  the  epithelia  of  the  mucous  and 
serous  membranes,  and  of  the  various  glands. 


the  vessels,  the  exudation-coi’puscles  of  in- 
flammation, the  muscles,  &c. 

The  fatty  degeneration  of  the  capillaries  is 
represented  in  PI.  30.  fig.  13.  In  the  larger 
blood-vessels,  when  reaching  a more 
vanced  degree,  it  foi’ms  atheroma. 

It  might  appear  paradoxical  to  regard  the 
presence  of  numerous  fat-globules,  in  such 
instances  as  the  cells  of  cancer,  and  the 
exudation-cells  of  inflammation,  where  the 
vital  processes  are  so  evidently  angmented, 
as  indicating  a state  of  degeneration.  But  in 
these,  as  in  other  instances,  the  functions  of 
the  cells,  after  the  latter  have  attained  their 
full  development,  cease,  and  the  cells  im- 
dergo  degeneration  and  decay. 

The  free  fatty  matter  is  probably  derived 
in  general  from  the  liberation  of  that  pre- 
viously dissolved  in  the  contents  of  the 
ceU ; but  it  may  be  produced  by  the  for- 
mation of  fatty  matter  from  the  proteine  or 
other  constituents  of  the  cell-contents.  It 
is  cm’ions  that  portions  of  the  flesh  and 
other  proteine-components  of  one  animal, 
when  kept  in  the  pentoneal  cavity  of  another 
living  animal,  will  undergo  fatty  degenera- 
tion. The  formation  of  adipocire  is  proba- 
bly an  instance  of  post-mortem  fatty  dege- 
neration. See  Fat. 

Bibl.  Virchow,  Archiv,  1847,  i.  p.  94 ; 
Burdach,  ibid.  vi.  p.  103;  AVedl,  Crmndzugc  d. 
Path.  Hist. ; Forster,  Handb.  d.  Spec.  Path. 
Anat. ; Wagner,  Nachr.  d.  Ges.  d.  TFiss.  z. 
Gottingen,  May,  1851  {Chem.  Gaz.  ix.  p. 
309). 

DELESSERIA,  Lamx. — A genus  of  De- 
lesseriacese  (Florideous 
Algre),  consisting  of 
sea-weeds  with  a flat, 
membranaceous,  rose- 
coloured  frond,  having 
a percurrent  midrib, 
growing  on  rocks  or 
on  other  larger  Algai, 
mostly  from  2 to  8 
inches  high.  Six  spe- 
cies are  described  as 
British,  most  of  them 
common.  The  leaf-like 
lobes  of  the  frond  arise 
fr’om  a Irind  of  stallc,  or 
from  the  midl'ibs  of  Delcsserin  sanguines, 
older  lobes.  The  tex-  Midribs  of  fronds  in  winter 
ture  is  densely  paren-  bearing  sporophyiis. 
chymatous  throughout. 

D.  sanguinea  ripens  its  fruit  in  the  winter, 
and  then  the  membranous  part  of  the  fr’onds 
decays,  leaving  the  midribs  clothed  with 
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tufts  of  the  sporophylh  or  leafy  lobes 
taiuin^  the  teti*aspores  (fig.  161),  and  stalked 
coccidia  coutaining  the  spores.  The  fructi- 
fication is  somewhat  similar  in  D.  alata, 
while  in  D.  sinuosa  the  coccidia  are  im- 
mersed in  the  Irond,  and  the  tetraspores  m 
cilia-like  processes  fringing  ite  margin  ; and 
in  D.  Hijpoglossum  the  coccidia  are  seated 
on  the  midnh.  and  the  tetraspores  arranged 
in  longitudinal  linear  rows  like  son  on  each 
side  of  the  midrib. 

Bibl.  Harvey,  Brit.  3Iar.  Alg.  p.  113. 
pi.  15 A;  Phyc.  Brit.  pis.  2,  26,  83,  151, 
247,  259;  Greville,  Alg.  Bnt.-o\.  72-74.  76. 

DELESSERIACEJE.— A famhy  of  Mo- 
rideie.  Rosy  or  purplish  red,  or  blood-red 
sea-weeds,  with  a leafy,  or  rarely  filifoim, 
areolated,  inarticulate  frond,  composed  of 
polygonal  cells.  Lobes  of  the  frond  deli- 
cately membranous.  Fructijication  double : 

1.  Conceptacles  (coccidia)  external,  or  half- 
immersed,  hemispheric^,  usually  imperfo- 
rate, containing  beneath  a membranous  peri- 
cai'p  a tuft  of  dichotomous  filaments,  whose 
articulations  are  finally  changed  into  spores. 

2.  Tetraspores  in  distinctly  definite  sori, 
either  scattered  through  the  frond  or  placed 
in  proper  fruit-lobes  or  sporophylls. 

Synopsis  of  British  Genera. 

1.  Delesseria.  Frond  leafy,  of  definite 
form,  with  a percurrent  midrib. 

2.  Nitophylbim.  leafy,  of  indefinite 

form,  without  a midrib  (sometimes  traversed 
by  vague,  vanishing  neiwes). 

3.  Plocamium.  Frond  linear  or  filifoim, 
compressed,  much  branched,  distichous ; 
ramuli  pectinate,  secimd. 

BniL.  See  the  genera. 

DEMATIEI. — A family  of  Hyphomy- 
cetous  Fimgi,  growing  on  the  dry  parts  of 
plants,  and  characterized  by  the  mostly 
septate  spores  being  attached  to  rigid  thick- 
walled  filaments,  which  are  continuous  or 
septate. 

According  to  the  recent  obseiwations  of 
Tulasne,  many  of  the  supposed  genera  of 
this  family  are  merely  conidiiferous  states  of 
Ascomycetous  Fungi;  for  instance  Clado- 
sporium.  W'e  enumerate  them  here  accord- 
ing to  the  older  arrangement,  as  their 
history  is  not  yet  fully  cleai-ed  up. 

Synopsis  of  British  Genera. 

1.  Ciphalotrichum.  Fertile  filaments 
stalk-like,  erect,  septate,  terminating  in  a 
globose  capitiile  formed  by  radiating  forked 
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or  ternate  branches  bearing  globular  spores 
at  their  tips. 

2.  Sporocybe.  Filaments  rather  fibrous, 
subulate,  capitate,  bearing  simple  spores 
conglobated  into  a terminal  head. 

3.  CEdemium.  Filaments  rigid,  erect,  al- 
most continuous,  or  annulated,  bearing  at 
the  sides  globular  masses  of  spores. 

4.  Mijxotrichum.  Filaments  erect,  scarcely 
septate;  fertile  branches  crowned  by  globules 
of  heterogeneous  conglutinated  spores. 

5.  Helminthosporium.  Filaments  erect, 
simple,  septate ; spores  transversely  septate. 

6.  Bolacotricha.  Filaments  simple,  uni- 
formly articulate  at  the  apex ; .spores  con- 
glomerated, large,  globular,  shortly  stalked, 
contents  distinctly  granular. 

7.  Triposporium.  Filaments  erect,  sep- 
tate, sterile  branches  solitary,  more  or  less 
spreading ; fertile  branches  shorter,  bearing 
at  the  tips  solitary,  stellate,  mostly  very 
shortly  stalked  spores. 

8.  Selicosporium.  Filaments  erect,  subu- 
late, closely  septate,  continuous  and  dia- 
phanous at  the  summit ; spores  thread-like, 
septate,  spirally  coiled,  then  expanding 
themselves  with  elasticity. 

9.  Cladotrichum.  Filaments  erect,  septate, 
branched ; branches  and  branchlets  bearing 
septate  spores  at  then  tips. 

10.  Dematium.  Filaments  erect,  septate, 
with  verticillate  branchlets  below,  simple 
and  whip-like  above ; spores  crowded  on  the 
apices  of  the  ramules. 

11.  Cladosporium.  Filaments  erect,  sep- 
tate above,  bearing  the  spores  arranged  m 
rows  foi-ming  short  moniliform  branchlets. 

12.  Macrosporium.  Filaments  suberect, 
septate,  delicate,  evanescent,  bearing  erect, 
stipitate  spores,  -with  many  transverse  and 
usually  some  longitudinal  septa. 

13.  Arthnneum.  Filaments  tufted,  sub- 
erect, annulate  with  opaque  thickish  septa ; 
spores  fusiform,  septate,  large. 

14.  Camptoum.  Filaments  as  in  the  pre- 
ceding ; spores  ovate,  curved,  small. 

Allied  or  uncertain  Genera. 

Blastotrichum.  Pedicels  ascending  or 
floating,  very  much  branched,  continuous  ; 
spores  oblong,  transversely  septate. 

Stachyobotrys.  Pedicels  branched,  sep- 
tate ; branches  crowned  at  the  tips  wdth 
whorls  of  mammillary  very  short  branchlets 
forming  a capitulum  ; spores  didymous. 

Jlelicotrichum.  Filaments  creeping, 
branched,  septate  only  at  the  tips ; spores 
spirally  curled,  somewhat  septate. 

p 
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DEMATIUM,  Pers. — A genus  of  Dema- 
tiei  (Hj^liomycetoiis  Fungi),  growing  upon 

Fig.  162.  Fig.  163.  Fig.  164. 

\ i 


Dcmatium  griscum.  Magnified  200  diameters. 


dry  leaves,  bark,  &c.,  distinguished  by  the 
sporiferous  branchleta  arising  closely  toge- 
ther near  the  base  of  the  erect  filaments. 
British  species : 

1.  D.  griseiim,  Pers.  (figs.  162-4).  On 
rotten  hazel-stumps.  Chatopsis  Wai(ghii, 
Grev.  Sc.  Crypt.  FI.  pi.  236.  See  Spoho- 
DiXM  and  EcirnsroBOTRyuM. 

Bibl.  Berk.  Hoolt.  Brit.  FI.  v.  pt.  2.  p.  338 j 
Ann.  Nat.  Hist.  i.  260,  vi.  435 ; Grev.  1.  c. ; 
Fries,  Simwia  Veq.  499 ; Corda,  Icon.  Fung, 
i.  pi.  4.  figs.  242,'  243. 

DEMODEX,  Owen  (Simonia,  Gerv.). — A 
genus  of  Araclinida,  the  exact  systematic 
position  of  which  is  doubtful,  although 
usually  placed  in  the  family  Acaiina. 

Char.  Legs  terminated  by  four  or  five 
claws,  no  acetabula ; abdomen  annulose. 

D.  folliculorum  (PI.  2.  fig.  42),  the  Aca- 
7'us , Shnonia , or  Entozoon  follicu- 

lorum of  some  authors,  inhabits  the  seba- 
ceous and  hair-foUicles  of  the  human  skin. 
Its  structure  has  not  been  satisfactorily  de- 
termined, tbe  minute  size  of  the  various 

fiarts  rendering  it  extremely  difficult  to  iso- 
ate  them.  It  varies  in  length  from  about 
1-160  to  1-50". 

At  the  anterior  part  of  the  body  are  two 
two-jointed  organs  (PI.  2.  fig.  43  a),  the  basal 
joint  longest,  the  distal  smallest,  and  proba- 
bly terminated  like  the  feet  by  claws ; these 
appear  to  represent  palpi.  Between  these 
are  two  narrow  elongated  organs  (fig.  43  h), 
the  nature  of  which  is  doubtful ; by  some 
they  are  regarded  as  foiming  a suctorial 
rostrum,  by  others  as  constituting  maxillm 
or  mandibles.  Above  these  is  a triangidar 
labrum  (fig.  43  c) ; a labium  has  also  been 
described. 

Above  or  upon  the  basal  joint  of  the  palpi 


are  two  minute  tubercles,  one  on  each  side 
(fig.  43  d).  Similar  tubercles  are  seen  upon 
the  dorsal  surface  of  the  thorax,  between 
the  second  and  third,  and  the  third  and 
fourth  pairs  of  legs. 

On  each  side  of  the  thorax  are  four  pairs 
of  very  short  conical  legs ; these  are  appa- 
rently three-jointed,  and  marked  by  irregular 
fine  transvei-se  strise,  and  teiminated  by  four 
or  five  minute  hooks. 

The  abdomen  is  longer  than  the  thorax, 
tapers  posteriori}^,  and  exhibits  indications 
of  transverse  rings,  in  the  form  of  numerous 
delicate  transverse  lines. 

These  animals  may  be  obtained  by  press- 
ing out  the  contents  of  the  follicles  existing 
upon  the  sides  and  aim  of  the  nose,  especially 
when  these  appear  enlarged,  whitish,  and 
exhibit  a teiminal  black  spot.  A drop  of  oil 
should  then  be  added  to  the  secretion,  and 
the  whole  allowed  to  macerate  for  some 
hours  at  a gentle  heat.  Or  the  secretion 
may  be  digested  in  a mixtm’e  of  alcohol  and 
aether,  to  dissolve  the  fatty  matter,  and  then 
treated  with  solution  of  potash. 

The  secretion  contains  the  ova,  the  young 
animals,  and  the  exuviae.  MTien  contained 
in  the  follicles,  the  tail  is  directed  towards 
their  orifice. 

A species  of  Demodex  was  found  by  Top- 
ping in  the  pustules  of  the  skin  of  a dog 
affected  with  the  “mange.”  This  appears 
to  agree  in  structm-e  with  D.  folliculorum ; 
but  its  average  size  is  less,  amounting  to 
1-150  to  1-100"  in  length.  It  does  not  ap- 
p^ear  to  constitute  a distinct  species;  mr 
Gruby  found  that,  by  inoculating  the  dog 
with  the  human  parasite,  a disease  resem- 
bling, if  not  identical  with  the  mange,  was 
produced. 

Bibb.  Simon,  Muller's  Archiv,  1842,  p. 
218;  Owen,  Hunterian  Lectures,  i.  p.  251; 
Geiwais,  Walclicnacr's  Apteres,  iii.  p.  282; 
Wilson,  Trans.  Royal  aSoc.  1844.  p.  305 ; 
Tulk,  Ann.  Nat.  Hist.  1844.  xiii.  p.  75; 
Gruby,  Ed.  Month.  Journ.  1847.  vii.  p.  333 ; 
Wedl.  Gnindz.  d.  Path.  Hist.  p.  803. 

DENDRITEVA,  D’Orb.  — A genus  of 
Foraminifera,  of  the  order  Helicostegia,  and 
family  NautUoidse. 

Shell  bent  slightly,  variable  in  form, 
regularly  embracing ; orifices  united  and 
more  or  less  branched,  resembling  a dendrite. 

Fossil;  not  British. 

Bibl.  D’Orbigny,  For.  Foss.  133. 

DENDROCOMETES,  Stein.— A .sup- 
posed new  genus  of  Acinetina.  The  single 
species,  1).  paradoxus  (PI.  25.  fig.  36),  ha.s 
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since  been  found  by  Stein  to  constitute  the 
resting  stage  or  Acineta-iovm.  of  Spirochona 
gemmipara.  It  represents  an  Adneta  or 
Actinophnjs^th  branched  aims  ortentacles, 
and  is  found  upon  the  gill-plates  of  Gam- 
inartts  piilex. 

Bibl.  Stein,  Sicbold  and  Kblliker's  Zdt- 
schriftf.  Tf'issens.  Zool.  1852.  iii.  p.  492;  id. 
Die  Infits.  p.  205. 

DEIS^DROSOiMA,  Ehr.— A genus  of  In- 
fusoria, of  the  family  Acinetina. 

Char.  Consists  of  a thick  branched  pedicle, 
fixed  at  its  base,  the  branches  supporting  at 
their  ends  numerous  bodies,  each  resembling 
an  Actinophrys. 

D.  radians.  Bodies  conical,  thick,  soft 
and  smooth,  alternately  branched,  branches 
incrassate  and  tentaculate  at  the  ends.  Size 
1-96".  Aquatic. 

Bibl.  Ehrenberg,  Inf  us.  p.  316 ; id.  Ber. 
d.  Berl.  Akad.  1840.  p.  199. 

DENDRYPHIUM,  Wallr.— A genus  of 
Mucedines(Hyphomycetous 
Fimgi),  consisting  of  moulds  Fig.  165. 
groiiong  over  dead  herba- 
ceous plants,  nearly  related 
to  Dactylium,  but  there  are 
often  several  spores  chained 
together  at  the  tips  of  the 
branches;  perhaps  not  di- 
stinct from  Brachycladiurn, 

Corda,  whose  species  ofZlrtc- 
tylium  (fig.  165)  are  brought 
under  this  genus  by  Fries. 

British  species : 

1.  D.  curium,  Berk,  and 
Br.  On  dead  stems.  Ann. 

Nat.  Hist.  2 ser.  vii.  pi.  6. 
fig.  9. 

2.  D.  laxmn,  Berk,  and  Br.  Dendryphium  fu- 
Oji  dead  stems.  L.  c.  fig.  Mag™2oo'^ams. 

3.  D.  griseum,  Berk,  and  Br.  On  dead 
stems.  L.  c.  fig.  11. 

Bibl.  Berkeley  and  Broome,  1.  c.  p.  176. 
pi.  6 ; Fries,  Sumtna  Vegct.  504. 

DENTALINA,  D’Orb. — A genus  of  Fo- 
raminifera,  of  the  order  Stichostegia,  and 
family  TEquilateralidse. 

Distinguished  by  the  free,  equilateral, 
elongated,  curved  shell,  formed  of  roimd, 
often  oblicjue,  partly  embracing  chambers, 
the  last  being  convex  and  often  prolonged ; 
convexity  of  curve  on  the  opposite  side  to 
the  orifice,  which  is  round,  terminal,  usually 
not  prolonged,  and  situated  a little  laterally. 
Two  recent  British  species: 

1.  I),  snbarcuata,  Willm.  (PI.  42.  fig.  18) 


= Dent(dina  communis,  bndetms,  inornata, 
dcgans,  pauperata,  consobrina,  boneana,  semi- 
plicata,  scripta,  semicostata,  antc.nnida,  urnula, 
elegantissima,  furcata ; and  ?Nodosaria  cos- 
tata,  and  rapa ; D’Orb. 

^jugosa.  With  longitudinal  ribs. 

2.  b.  hgumen,  Willm.  (PI.  42.  fig.  19) 
= Vaginula  hgumen  and  badensis,  D’Orb. 

/3  linearis.  With  ribs. 

Fossil : D.  aculeata,  acuta,  adolphina,  af- 
finis,  communis,  consobrina,  gracilis,  jugosa, 
Kingii,  hgumen,  linearis,  lineolata,  lomeiana, 
monih,  nodosa,  oligostegia,  pauperata,  per- 
miana,  soluta,  sulcata,  and  others  unnamed 
(Morris). 

Bibl.  Williamson,  Rec.  Foram.  p.  17; 
Moms,  Brit.  Foss.  34. 

DENTICELLA,  Ehr.  See  Biddulphia. 

DENTICULA,  Kiitz. — A genus  of  Diato- 
macem. 

Char.  Frustules  free,  single  or  binate, 
straight,  oblong  or  linear  in  front  view ; 
valves  elliptical  or  narrowed  at  the  ends, 
transversely  striated.  Aquatic. 

Striae  mostly  coarse,  not  resolvable  into 
dots  (costie)  ; valves  without  a median  line 
or  nodules  ; ends  of  the  stiiie  visible  at  the 
margins  of  the  front  view  of  the  frustules  ; 
no  internal  septa. 

Five  British  species.  Kiitzing  describes 
seven  species. 

D.  obtusa  (PI.  12.  fig.  25 : d,  front  view ; 
c,  valve).  Valves  lanceolate,  attenuate  and 
obtuse  at  the  ends  ; length  1-330". 

The  other  species  differ  principally  in 
size  ; D.  sinuata  is  undulate  in  side  view. 

Bibl.  Kiitzing,  Bacillar,  p.  43;  id.  Sp. 
Alg.  p.  11 ; Smith,  Brit.  Dial.  ii.  19. 

DEPARIA,  Plooker. — A genus  of  Dick- 


Fig.  166. 


Dcparia  proUfera. 

Sorus  encloses  in  the  stalked  indusium. 
Magnified  25  diameters. 


sonia3ous  Ferns,  with  stalked  indusia  shaped 
like  ancient  flat  goblets  (fig.  166).  Exotic. 
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DEPAZEA,  Fries. — See  Spiijeria. 
DEPOSITS,  URINARY.  See  Urine. 

DERMANYSSUS,  Duges. — A genus  of 
Avachnida,  of  the  order  Acarina,  and  family 
Gamasea. 

Char.  Body  mostly  soft ; palpi,  the  fifth 
(last)  joint  smalle.st ; labium  acute ; mandi- 
bles of  the  male  chelate,  external  claw  very 
long ; of  the  female,  ensifonn ; anterior  legs 
longest;  coxae  approximate. 

1.  D.  ai'ium  (M.  2.  fig.  24).  Found  in  the 
cages  of  tame  sin^ng  birds.  Body  ovate- 
oblong,  depressed,  slightly  broader  and 
sometimes  emarginate  posteriorly.  The  sixth 
joint  of  the  legs  (c)  is  the  longest.  Mouth 
forming  a kind  of  moveable  head  attached  to 
the  under  part  of  the  anterior  margin  of  the 
body  ; it  consists  of — I,  a triangular  labium, 
pointed  in  front,  and  with  two  palpi ; 2,  the 
palpi  (fig.  24  a*),  the  second  joint  largest, 
the  fifth  smallest  and  accompanied  by  alarge 
but  short,  moveable,  external  seta ; and  3, 
the  two  mandibles  (b,  of  female ; «t  of  male). 
Red  or  reddish  brown. 

2.  D.  respcrtilionis.  Foimd  upon  the 
mouse-coloured  bat  ( V.  7nurinus).  Rostrum 
nearly  as  long  as  the  palpi,  broad  or  oval  at 
the  base,  naiTOwed  in  front,  cleft  longitu- 
dinally above,  and  containing  the  two  long 
and  slender  mandibles. 

3.  D.  pipistrelli.  On  the  common  bat 
( V.  pipisirellus). 

4.  D.  hirundinis.  In  the  nest  of  the 
swallow. 

5.  7).  galUncB.  On  the  common  fowl. 

Other  species  ai’e  found  on  the  noctule 

bat  ( V.  noctida),  the  merlin,  the  turkey,  the 
snail,  the  mouse,  serpents,  &c. ; and  two  on 
the  preony  and  the  convolvulus. 

Two  doubtful  species  are  described  as 
occurring  upon  the  human  body,  one  of  them 
in  ulcers. 

Bibl.  Duges,  Ann.  d.  Sc.  iUa7  2 s6r.  ii. 
p.  19 ; Geiwai.s,  Walckenaer's  Araclm.  iii. 
p.  222 ; Busk,  Micr.  Journ.  1842.  ii.  p.  65. 

DERMESTES,  Linn. — A genus  of  Cole- 
opterous Insects,  of  the  family  Dermestidse. 

Char.  Maxillaiy  palpi  shorter  than  the 
maxillae ; antennte  short,  club  large,  three- 
jointed. 

1).  lardarins  (the  bacon-beetle).  Black ; 
base  of  the  elytra  with  a grey  transverse 
band  with  black  points.  Len^h  about  1-3". 

The  larva  is  about  half  an  inch  in  length, 
gradually  naiTowed  towards  the  end  of  the 
body,  and  teiminated  by  a tmncated  cone 
witi  a fieshy  lobe  at  its  tip,  which  is  em- 
ployed ns  a proleg;  the  segments  of  the 


body  are  clothed  ■with  long,  scattered,  brown 
hairs  (Bl.  1.  fig.  1),  and  protected  above  by 
a coriaceous  plate,  the  last  segment  having 
a pair  of  short,  curved,  homy  spines;  the 
head  is  scaly,  ■with  six  small  ocelli  on  each 
side,  and  two  short  three-jointed  antennae. 

The  hairs  of  the  larva  are  used  as  test- 
objects.  See  Hairs  and  Test-Objects. 

Bibl.  Westwood,  Introduction,  i^-e. ; 
Curtis,  Brit.  Insects,  682. 

DERMESTID^.— A famUy  of  Coleo- 
pterous Insects. 

C/iar.  Antennae  short,  clavate,  not 
elbowed ; labrum  very  short,  with  a mem- 
branous tip ; mandibles  short,  thick,  toothed 
at  the  tip,  and  concealed  beneath  the  labrum ; 
legs  partially  conriactile,  the  five-jointed 
tarsi  not  folded  under  the  tibiae  when  at 
rest,  the  latter  long  and  naiTOw ; body  ovoid 
or  oblong,  thick,  rounded  at  each  end,  and 
clothed  ■with  hairs  or  scales ; head  short, 
deeply  immersed  in  the  caidty  of  the  thorax, 
winch  is  trapezoid  and  broadest  behind. 

The  lan’ae  of  these  insects  create  great 
ravages  amongst  dried  skins,  furs,  &c. ; they 
also  feed  upon  feathers,  bacon,  books,  paper, 
mummies,  &c.  They  are  particularly  inter- 
esting to  the  microscopist,  on  account  of  the 
peculiar  and  beautifid  structure  of  the  hairs 
existing  upon  their  bodies. 

There  are  five  British  genera : Anthremis, 
Attagenus,  Megatoma,  Tiresias,  and  Der- 
niestes. 

See  Dermestes. 

Bibl.  Westwood,  Introduction,  <§'c. ; 
Stephens,  Manual,  &c. 

DESINLARESTIA,  Lamx. — A genus  of 
Sporochnaceai  (Fucoid  Algse),  consisting  of 
olive  or  bro^wnish  sea- weeds,  ■with  repeatedly 
pinnate,  feathery  fronds,  from  one  to  several 
feet  long,  growing  chiefly  between  tide- 
marks or  in  deep  water.  The  chai’acters  of 
the  reproductive  stmctures  have  not  yet  been 
made  out,  as  the  species  rarely  fruit  on  our 
coast,  although  the  plants  are  common. 

Bibl.  Harvey,  Bi-it.  Mar.  Alg.  23.  pi.  5D; 
Phyc.  Brit.  49.  116;  Greville,  Alg.  Brit. 
pi.  6.  figs.  1 to  6. 

DESMIDIACE7E  (PI.  10).— A family  of 
Confervoid  Algae,  consisting  entirely  of  mi- 
croscopic flexime  organisms  inhabiting  fresh 
water,  scarcely  a specimen  of  which  can  be 
found  that  does  not  contain  some  of  them. 
They  occur  in  gi-eatest  abundance  in  clear 
pools  in  open  exposed  situations,  the  larger 
species  being  generally  found  nearest  the 
bottom.  Sometimes  they  adhere  in  large 
quantities  to  aquatic  plants,  fomiing  gi’cen 
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films  investing  these  ; nt  others  they  rest  as 
a thick  coating  at  the  bottom  of  the  water, 
or  lie  iutenningled  amongst  Confeiwae,  iSrc. 

They  are  most  striking  objects  imder  the 
microscope,  from  the  peculiarity,  beauty, 
and  variety  of  their  forms,  and  their  external 
markings  and  appendages ; that  which  is 
most  distinctive  in  their  appearance  is  the 
bilateral  symmetrj'',  indicative  of  the  ten- 
dency to  divide  into  two  valves  or  segments. 
Each  frustule  is  in  reality  a single  cell,  as 
is  shown  by  the  fact  that  the  entire  contents 
escape  when  an  orifice  is  made ; but  in  the 
generality  of  the  forms,  a constriction,  or 
more  or  less  deep  notch,  or  a kind  of  suture 
exists  in  the  middle  of  the  external  cellulose 
coat.  In  a few  instances,  such  as  Scmedestnus, 
the  symmetrical  form  is  absent ; in  Pedias- 
trum(Vl.  10.  figs.  48,  49)  it  is  only  indi- 
cated by  a notch  on  the  outer  side ; but  a 
graduated  series  may  be  formed,  from  those 
genera  in  which  this  character  is  inconspi- 
cuous, to  those  in  which  it  is  fully  developed. 
Thus  in  Closterium  (figs.  40  to  45)  and  some 
species  of  Penium,  there  is  no  constriction  j 
in  Tetmemoms  (fig.  33),  some  Cosmaria  (fig. 
22),  and  Ilyalotheca  (fig.  1),  it  is  quite  evi- 
dent, although  but  slight ; in  Didijmoprium 
and  Desmidium  (fig.  7)  it  is  denoted  by  a 
notch  at  each  angle ; while  in  Sphcm'ozosma, 
Micrasterias  (fig.  11),  and  some  other 
genera,  the  constriction  is  very  deep,  the 
connecting  portion  forming  a mere  isthmus 
between  the  segments,  which  appear  like 
distinct  cells. 

The  cells  frequently  exhibit  external 
warty  or  spinous  processes  (PI.  10.  fig.  23), 
and  the  cellidose  coat  (coloined  blue  by 
means  of  iodine  and  sulphmic  acid)  presents 
minute  markings  which,  unlike  those  on  the 
siliceous  envelope  of  the  Diatomacese,  are 
always  elevations.  The  cells  are  surrounded 
by  a more  or  less  perfect  and  distinct 
sheath,  of  gelatinous  consistence,  and  very 
transparent.  In  Hyalotheca,  Didytyioprium, 
Spharozosma,  See.,  this  is  very  well  defined 
(PI.  10.  figs.  1 to  6),  but  in  other  genera  it 
is  more  attenuated,  and  the  fact  of  its 
existence  can  only  be  discovered  by  its 
preventing  the  contact  of  the  cells.  The 
sheath  of  Ilyalotheca  often  presents  delicate 
dark  strife,  which,  if  the  gelatinous  sheath  is 
not  clearly  seen,  look  like  rigid  cilia  standing 
upon  the  surface  of  the  cell-wall ; these 
appear  to  be  either  fissures  in  the  gelatinous 
sheath,  connected  with  the  breaking  up  of 
the  filamentous  groups  into  single  cells,  or 
they  are  referable  to  a fibrous  disintegration 
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of  the  gelatinous  sheaths,  such  as  occurs  in 
many  Oscillatohiace^. 

The  contents  of  the  cells  of  the  Desmi- 
diaceiB  appear  to  be  somewhat  similar  to 
that  of  the  green  Confervoids  generally,  viz. 
a mass  of  protoplasm  coloured  green  by 
chlorophyll,  and  entirely  enclosed  in  a pri- 
mordial utiicle,  which  does  not  appear  to  be 
adherent  to  the  cellulose  coat  in  mature 
specimens.  The  contents  of  the  cells 
contain  minute  starch-granules  in  certain 
stages,  as  in  the  other  Confervoids,  namely 
in  the  full-grown  condition  and  in  the 
sporanges  formed  after  conjugation. 

It  was  stated  some  years  ago,  by  Focke, 
that  the  internal  surface  of  the  outer  coat 
of  Closterium  is  ciliated ; and  the  Rev.  Mr. 
Osborne  has  recently  declared  that  the 
membrane  of  the  endochrome  (primordial 
utricle)  is  ciliated  both  on  its  inner  and 
outer  surface.  These  statements  are  eiro- 
neous,  as  is  shown  under  Closterium. 

The  Desmidiacete,  at  all  events  many  of 
them,  have  the  power  of  fixing  themselves 
to  external  objects,  and  possess  a feeble 
ower  of  locomotion,  which  is  not  produced 
y the  aid  of  cilia,  and  cannot  be  explained, 
unless  on  the  same  principles  which  have 
been  assumed  to  account  for  the  same  phae- 
nonienon  in  the  Diatomace.®.  It  enables 
the  Desmidiaceae,  when  mixed  with  mud, 
to  make  their  way  to  the  surface ; and  they 
will  be  found  to  travel  and  fix  themselves 
to  that  side  of  a glass  vessel  next  the  light. 
In  some  instances,  also,  they  retire  beneath 
the  smTace  of  the  mud  of  pools,  &c.  before 
this  dries  up. 

The  Desmidiaceae,  like  other  gi’een  plants, 
evolve  oxygen  when  exposed  to  the  sim’s 
light. 

The  reproduction  of  this  family  exhibits 
a number  of  veiy  interesting  and  vai’ied 
hasnomena.  N o less  than  four  modes  have 
een  obseiwed ; and  many  points  connected 
with  the  subject  still  remain  to  be  cleared 

1.  The  simplest  kind  of  reproduction  is 
by  cell-division,  where  each  frustule  divides 
into  two.  The  manner  in  which  this  takes 
place  differs  to  some  extent  in  its  details  in 
the  various  genera,  according  to  tlie  form. 
Thus  in  Closterium  the  parent-cell  acquires 
a constricted  appearance  in  the  middle,  pro- 
bably not  by  actual  constriction,  but  by  the 
two  halves  retreating  from  each  other,  while 
a new  hour-glass-shaped  prolongation  of  the 
membrane  is  formed  m the  middle.  It  ap- 
pears probable  also  that  the  primordial  utricle 
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first  becomes  constricted,  since  specimens 
me  met  with  in  which  this  appears  divided 
into  two  portions  in  the  line  of  the  division. 
Tlie  constriction  of  the  outer  cell-wall  at 
length  becomes  complete,  the  halves  sepa- 
rate, and  the  ti’uncatcd  new  end  of  each  then 
grows  out  so  as  to  restore  the  sjunmetry  of 
the  new  fiaistule.  In  such  foi-ms  as  JDesmt- 
dium,  Didymoprium,  &c.,  the  division  takes 
place  in  a manner  apparently  resembling 
that  occiu’ring  in  the  filamentous  Confervffi. 
Here  there  is  no  necessity  for  the  subsequent 
restoration  of  symmetry,  as  in  Closterium.  In 
those  forms  where  pairs  of  globular  or  ellip- 
tical or  angular  lobes  are  united  by  a narrow 
neck  (bipartite  fonns),  the  process  of  divi- 
sion is  veiw  curious,  and  displays  itself  very 
clearly.  To  produce  two  new  symmetrical 
frustules  out  of  one,  it  is  evident  that  two 
new  half-fi’ustules  must  be  foi-med,  as  in 
Closterium]  but  in  the  present  cases  the 
foimdations  of  the  new  halves  are  laid,  and 
their  development  often  far  advanced,  before 
the  division  of  the  parent  is  completed. 
The  central  region  of  the  isthmus  expands 
and  displays  two  globular  enlargements, 
separated  from  each  other,  and  from  each 
half  of  the  parent,  by  a neck.  These  two 
enlai'gements  are  the  rudiments  of  the  new 
‘ half-fraistules and  they  increase  in  size 
(PI.  10.  fig.  11),  gradually  pushing  the  halves 
of  the  parent-cell  apart,  until  they  fonn  two 
complete  half-fraistules,  back  to  back,  con- 
nected by  a short  neck,  at  which  point  they 
are  sooner  or  later  detached  from  one  an- 
other. In  Sphcerozosma  the  cells  thus  pro- 
duced remain  connected  in  rows  in  a gela- 
tinous sheath ; and  this  mode  of  division  is 
well  illustrated  by  the  cells  in  various  stages 
sometimes  seen  in  such  filaments  ; in  Euas- 
trum,  Cosmariimi,  Staurastrum,  See.,  the  new 
cells  separate,  the  old  ‘half-frustules’  taking 
away  each  their  new  ‘ halves  ’ as  new  bi- 
partite individuals.  The  membrane  of  the 
nascent  ‘ halves  ’ is  very  delicate,  and  at  first 
devoid  of  the  characteristic  markings  and 
processes ; and  it  often  happens  that  these 
are  not  completely  formed  before  the  division 
is  complete. 

2.  A secondmode  of  reproduction  has  been 
described  by  Caspaiy,  and  more  fullj^  by  A. 
Braun,  in  Pediastrum.  The  contents  of  the 
parent-cells  become  retracted  from  their 
walls,  and  the  whole  transfonned  into  a 
number  of  active  ciliated  zoospores,  which 
are  discharged  ^vithin  a delicate  sac  from  the 
parent,  and  after  some  time  come  to  rest 
and  aiTange  themselves  within  this  sac  (1^1.  G. 


fig.  11)  into  a colony  having  the  regular 
pattern  of  the  species,  each  zoospore  be- 
coming one  of  the  notched  frustules  of  the 
gi’oup  (see  Pebiastbum). 

3.  A third  process,  analogous  to  this,  has 
been  observed  by  Pringsheim  in  the  genus 
Ccdasti-um  (Nageli),  likewise  composed  of 
gi'ouped  families  : here  the  contents  of  each 
ceU  are  divided  into  a number  of  portions, 
as  if  for  the  formation  of  zoospores ; but  no 
motion  takes  place  ; they  acquire  cellulose 
coats,  arrange  themselves  within  the  parent 
according  to  the  typical  pattern,  and  then 
the  wall  of  the  parent-cell  splits  and  peels 
oftj  leaving  them  as  the  foundation  of  a new 
group.  Connected  -with  this,  is  a phaeno- 
nienon  which  has  been  observed  and  figured 
in  Closterium  by  Focke,  where  the  entire 
gi’een  contents  were  wholly  retracted  from 
the  walls,  and  broken  up  into  a number 
of  green  encysted  globules  (PI.  6.  fig.  3 B), 
closely  resembling  the  thick-walled  resting- 
spores  or  winter-spores  of  Volrox  (PI.  3. 
figs.  26,  34),  &c. 

4.  The  fourth  mode  of  reproduction  is  by 
what  is  called  conjugation,  where  two  parent- 
cells  contract  an  organic  union,  their  cavities 
becoming  continuous,  and  their  contents  be- 
coming blended  to  form  the  substance  of  a 
spore.  The  details  of  this  process  vdll  be 
found  under  Conjugation,  and  also  under 
Closteeium  and  other  genera  of  this  fa- 
mily; here  we  have  merely  to  add  some 
obseiwations  respecting  the  sporanges  or 
spores,  whichever  they  may  be,  formed  after 
conjugation.  These'  are  at  first  cellulose 
vesicles  filled  with  green  and  granular  con- 
tents ; by  degrees  the  latter  become  brovm 
or  red,  and  the  coats  become  thickened.  In 
some  genera  the  coats  remain  smooth ; in 
others  they  acquire  a granular,  tuberculated 
or  even  spinous  siuface  (PI.  10.  fig.  12), 
these  spines  being  either  simple  or  forked. 
(Bodies  exactly  resembling  these  are  found 
fossil  in  flint,  and  are  regarded  as  of  the 
same  natm’e  by  Ralfs  and  others ; Ehrenberg 
described  them  as  species  of  Xanthidium.) 
The  ultimate  history  of  the  sporanges  is  at 
present  obseme.  In  regard  to  those  of  Clo- 
sterium, some  infonnation  exists : both  J eiiner 
and  Focke  describe  and  figm’e  a globular 
gelatinous  mass,  apparently  produced  fr’om 
a sporange,  in  which  were  imbedded  a num- 
ber of  minute  frustules  (PI.  6.  fig.  3 A,  d). 
The  observations  of  Mrs.  Thomas  also,  on 
Cosmarium,  should  be  referred  to  on  this 
point.  The  reproduction  of  the  Desmidiaceee 
stni  offers  a wide  field  for  investigation. 
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The  Desmidiacero  may  he  collected  in  the 
same  manner  ae  is  recommended  for  the 
Diatomace^e.  Their  preservation  is  a 
somewhat  difficult  matter,  as  almost  all  the 
preservative  liquids  alter  them  more  or  less. 
Those  producing  the  smallest  amount  of 
change  are  Thwaites’s  liquid,  Ralfs  liquid, 
or  simple  camphor- water.  A few  of  them, 
for  example  Pediastrnm,  are  unchanged  by 
concentrated  solution  of  chloride  of  calcium, 
except  that  the  colour  becomes  rather  paler; 
we  believe,  moreover,  that  the  cell-mem- 
brane, upon  the  forms  of  which  the  charac- 
ter mainly  depend,  remains  imaltered  in  aU 
the  kinds  when  kept  in  this  solution.  See 
Mounting  and  Peeseuvative  Liquids. 

Analysis  of  the  Tribes  and  Genera.  (PI.  10.) 
I.  Clostehee.®.  Cells  single,  elongated, 
never  spinous,  frequently  not  constricted 
in  the  middle  (sporangia  smooth). 

1.  Closterium.  Cell  crescent-shaped  or 
arcuate,  or  much  attenuated  at  the  ends, 
not  constricted  in  the  middle  (figs.  40  to 
46,  67,  68). 

2.  Penium.  Cell  straight,  not  or  very 
slightly  constricted  in  the  middle,  roimded 
at  the  ends  (fig.  36). 

3.  Tetmeniorus.  Cell  straight,  constricted  in 
the  middle,  notched  at  the  ends  (figs.  33,34). 

4.  Docidium.  Cell  sfraight,  constricted  in 
the  middle,  truncate  at  the  ends  (figs.  38, 39) . 

6.  Spirotesnia.  Cell  straight,  not  con- 
stricted; endochrome  spiral  (fig.  69). 

n.  CosMABiE.®.  Cells  single,  distinctly 
constricted  in  the  middle ; segments  sel- 
dom longer  than  broad  (sporangia  spinous 
or  tubercidated,  rarely  if  ever  smooth). 

6.  Micrasterias.  Lobes  of  the  segments 
incised  or  bidentate  (fig.  13). 

7.  Euastrum.  Segments  sinuated,  gene- 
rally notched  at  the  ends,  and  with  inflated 
protuberances  (figs.  14  to  17). 

8.  Cosmarium.  Segments  neither  notched 
nor  sinuated,  end  view  elliptic,  circular,  or 
cruciform  (figs.  18  to  22). 

9.  Xanthidiim.  Segments  compressed, 
entire,  spinous  (figs.  23  to  26). 

10.  Arthrodesmus.  Segments  compressed, 
each  with  only  two  smnes  (fig.  27). 

11.  Staurastmm.  End  view  angular,  ra- 
diate, or  with  elongated  processes,  which 
are  never  in  pairs  (figs.  26,  28  to  31). 

12.  JJidymocladon.  End  view  angular, 
each  angle  with  two  processes,  one  inferior 
and  parallel  with  the  similar  one  of  the 
other  segment,  the  other  superior  and  diver- 
gent (figs.  32,  66). 


III.  DESMiDiEiE.  Cells  united  into  an 

elongated  jointed  filament  (sporangia 
spherical,  smooth). 

13.  Hyalotheca.  Filament  cylindrical 

(figs.  1,  2). 

14.  Didymoprium.  Filament  cylindrical 
or  subcylindrical ; cells  with  two  opposite 
bidentate  projections  (figs.  6,  6). 

16.  Desmidium.  Filament  triangidar  or 
quadrangidai’ ; cells  with  two  opposite  bi- 
dentate projections  (figs-  7,  8). 

16.  Aptogonum.  Filament  triangular  or 
plane,  with  foramina  between  the  joints 
(figs.  52,  56). 

17.  Sphcerozosma.  Filament  plane,  mar- 
gins incised  or  sinuated ; joints  with  junc- 
tion-glands (figs.  9,  10). 

(The  genus  Eucampia,  Ehr.  is  placed  near 
Desmidium  by  Kutzing.  It  is  probably  a 
Diatomacean,  although  it  shrinks  in  drying 
(see  Eucajupia).) 

IV.  Ankisteodesme®.  Cells  elongated, 
entfre,  small,  grouped  in  faggot-like  bun- 
dles. 

18.  Ankistrodesmus  (fig.  47). 

V.  Pediastee®!.  Cells  grouped  in  the 
form  of  a disk  or  star,  or  placed  side  by 
side  in  one  or  two  short  rows. 

19.  Pediastrum.  Cells  forming  a disk  or 
star,  marginal  cells  bidentate  (fig.  48). 

20.  Monactinus.  Cells  as  in  Pediastrum, 
but  marginal  cells  unidentate  (P1.34.  fig.  15). 

21.  Scenedesmus.  Cells  placed  side  by 
side  in  one  or  two  rows  (figs.  60, 51, 63, 54). 

Bibl.  Ralfs,  British  Desmidiece]  Ehren- 
berg,  Infusionsth.  ; Pritchard,  Lifusoria ; 
Hassall,  Brit.  Freshwater  Alyce ; Niigeli, 
Einzell.  Alg.  Zui’ich,  1849 ; A.  Braun,  Ver- 
j'ungung,  &c.  {Bay  Soc.  Vol.  1853) ; Focke, 
Physiologische  Studien,  Heft  i.  1848;  Cas- 

EBot.  Zeitung,  viii.  786  (1850) ; Prings- 
, Flora,  1852.  p.  486 ; Hofmeister,  Ann. 
Nat.  Hist.  3 ser.  i.  p.  1 ; Carter,  ibid.  2 ser. 
xvii. ; Mrs.  H.  Thomas,  Mic.  Trans.  3 ser. ; 
Bailey,  Smiths.  Contrib.  1854.  See  also  the 
Bibl.  of  Clostenum  and  other  genera. 

DESmBIUM,  Ag.— A genus  of  Desmi- 
diacese. 

Char.  Cells  united  into  a brittle,  regu- 
larly twisted,  triangidar  or  quadi’angidar 
filament,  and  two-toothed  at  the  angles. 

The  filaments  exhibit  one  or  two  dark, 
oblique,  wavy  lines,  ailsing  from  their  being 
twisted.  In  the  side  view  of  the  cells,  the 
endochrome  exhibits  thick,  frequently  cleft 
rays,  corresponding  in  number  with  the 
angles. 
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1.  D.  Swartzii  (PI.  10.  fig.  7 ; fig.  8,  side 
view  of  separate  cell).  Filament  triangular. 
Length  of  joint  1-2000  to  1-1660";  breadth 
of  filament  1-630".  Not  uncommon.  Spo- 
rangia roimd  or  oblong. 

2.  2).  quadrangulaUim.  Filaments  gua- 
drangidar.  Length  of  joint  1-1240";  breadth 
of  filament  1-600  to  1-460". 

Bibl.  Ralfs,  Srit.  Desmid.  p.  60;  Kiitz- 
ing,  Sp.  Alg.  p.  190. 

DEUTZIA,  Thunberg. — A genus  of  Phi- 
ladelphaceie  (Dicotyledonous  Plants)  re- 
markable for  the  stellate  hairs  upon  their 
foliage  (PI.  21.  fig.  26),  and  the  reticulated 
membrane  covering  the  seeds,  both  of  which 
structures  fomi  interesting  microscopic  ob- 
jects. See  Hairs  and  Seeds. 

DIACALPE,B1.  Fio-.  ig7. 

— A genus  of  Pera-  ° 

nemete  (Polypodi- 
oid  Ferns),  with 
globular  iudusia, 
splitting  open  at  the 
top  (fig.  167),  and 
containing  spo- 
ranges  inserted  on  a 
punctiform  recep- 
tacle rising  from  the 
middle  of  the  vein. 

Herbaceous;  leaves 
tiipiunate,  mem- 
branous Nfltivp  nf  Diacalpe  asplenoides. 
oranous.  in  aiive  oi 

Java.  Magnified  10  diams. 

DIACTLEA,  Fries. — A ge- 
nus of  Myxogastres  (Gastero- 
mycetous  Fungi),  consisting 
of  perishable  little  plants, 
growing  over  either  living  or 
dead  plants,  with  an  elongated 
membranous  peridium,  which 
falls  off'like  a cap,  and  displays 
a white  reticulated  capUlitium 
furnished  with  a floccose  cen- 
ti-al  column,  with  interspersed 
blackish-red  spores. 

Diachcea  difiers  from  Stenio- 
nitis  in  the  peridium,  the  colu- 
mella, and  the  habit  of  growth. 

D.  elegans,  Fr.  (Stemonitis, 

Trentep.),  the  only  species, 
has  been  found  in  England, 
upon  the  living  leaves  of  the 
Lily  of  the  Valley,  &c.  (fig. 

168). 

Bibl.  Fi’ies,  Syst.  Mycol. 
iii.  p.  166;  Berk.  Ann.  Nat. 

Hist.  i.  p.  267 ; Corda,  Ic. 

Fung.  v.  pi.  3.  fig.  38. 


DIADESiHS,  Kiitz. — A genus  of  Diato- 
macesB  (Cohort  Naviculeae). 

Char.  Frustides  navicular,  closely  united 
into  elongated  biconvex  filaments ; valves 
with  a median  and  terminal  nodules.  Aqua- 
tic. (Not  British  ?.) 

The  markings  have  not  been  satisfactorily 
investigated. 

B.  confervacea  (PI.  12.  fig.  27).  Breadth 
of  fi'ustules  (in  front  view)  about  half  the 
length;  valves  unstriated  (under  ordinary 
illumination),  lanceolate,  aciuninate  and 
acute  at  the  ends ; length  of  frustules 
1-960". 

Three  fossU  species. 

Bibl.  Kiitzing,  Bacill.  p.  199,  and  Sp. 
Alg.  p.  96. 

DIAMOND-BEETLE.  See  Curculio. 

DIAPTOMUS,  Westw. — A genus  of  En- 
tomostraca,  of  the  order  Copepoda,  and 
family  Diaptomidas. 

Char.  Head  distinct  from  thorax ; inferior 
antennae  two-branched ; thorax  and  abdo- 
men each  of  five  segments ; foot-jaws  un- 
branched ; legs  five  pairs,  the  first  pair  with 
two  branches,  one  three-  the  other  two- 
iointed;  three  succeeding  pairs  with  each 
branch  three-jointed ; external  ovary  single, 
large,  Ijdng  across  the  abdomen. 

D.  castor  (PI.  16.  fig.  38).  Found  in  ponds 
andslowly-nmningwater;  common  inspring 
and  autumn.  Length  about  1-8". 

Bibl.  Westwood,  Entomologist's  Text- 
book ; Bail’d,  Brit.  Entom. ; M. -Edwards, 
Hist.  Nat.  Crust,  iii.  427. 

DIASTOPORA,  Laurent. — A genus  of 
Infundibulate  Polyzoa,  of  the  suborder  Cy- 
clostomata, and  family  Tubuliporidse. 

Distinguished  by  the  encrusting,  imde- 
finedpolypidom;  and  the  alternate,  tubular, 
horizontal,  immersed  cells,  vdth  a raised 
circidar  orifice. 

B.  obelia.  Cnist  thin,  closely  adnate. 

Bibl.  Johnston,  Brit.  Zooph.  276;  Gosse, 
3Iar.  Zool.  ii.  8. 

DIATOMA,  Dec. — ^A  genus  of  Diato- 
niacese  (Cohort  Fragilarise). 

Char.  Frustules  (in  front  view)  linear, 
sometimes  cuneate ; at  first  united  into  flat 
filaments,  afterwards  partly  separating  so 
as  to  remain  connected  by  the  generally 
alternate  angles  only,  and  thus  foiming  a 
zigzag  chain. 

Filaments  either  free  or  fixed  by  a stipes. 
Frustules  prismatic,  without  vittse  ; valves 
with  transverse  continuous  striai  (costse), 
not  always  visible  by  direct  light ; ends  of 
the  striae  extending  into  the  front  view. 
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Five  British  species ; 

1.  D.  I'ldgare  (PI.  12.  fig.  26 : a,  side  view; 
5,  front  view).  Fixed  by  fln  inconspicuous 
stipes ; frustules  rectangular,  oblong ; valves 
elliptical,  contracted  and  obtuse  at  the  ends ; 
striiB  eiddent;  length  of  frustides  1-430". 
Aquatic. 

2.  D.  elongatum.  Frustules  very  slender, 
slightly  attenuated  towards  the  middle ; 
valves  linear,  evidently  striated,  tumid 
and  rounded  at  the  ends ; length  1-280  . 
Aquatic. 

3.  D.  grande.  Valves  linear,  constricted 
near  the  rounded  ends ; costae  evident. 
Aquatic. 

4.  B.  liyalinum.  Filament  of  numerous 
frustules ; valves  linear-elliptical,  ends  sub- 
acute, striae  ohscme.  Marine. 

5.  B.  minimum.  Frustules  two  or  three ; 
valves  elliptical,  ends  rounded;  striae  ob- 
scure. Marine. 

BrBL.  Ralfs,  Ann.  Nat.  Hist.  1843.  xi. 
p.  449  ; Kiitzing,  Bacill.  p.  47  ; ^ec.  Alg. 
p.  16 ; Smith,  Brit.  Biot.  u.  38. 

DIATOMACEriE. — A family  of  Confer- 
void  Algae,  of  very  peculiar  character,  con- 
sisting of  microscopic  brittle  organisms, 
foimd  in  almost  aU  fresh,  brackish,  or  salt 
water ; sometimes  forming  a uniform  yel- 
lowish-brown layer  on  the  bottom  of  the 
water,  at  others  adhering  to  various  water- 
plants,  decajing  stems,  stones,  &c.,  or  scat- 
tered between  the  filaments  of  Confervas, 
&c.  They  also  occur  among  Mosses,  Osdl- 
latoricE,  and  on  damp  groiuid. 

The  individual  cells  of  the  Diatomaceae 
are  called  frustides  or  testifies,  and  are  fur- 
nished with  an  external  coat  of  silica.  This 
consists  of  two  usually  symmetrical  portions 
or  valves  comparable  to  those  of  a bivalve 
shell,  which  are  in  contact  at  their  mar- 
gins with  an  intermediate  piece  (the  hoop), 
variable  in  breadth,  according  to  age,  &c. 
When  this  is  very  narrow,  it  forms  a mere 
junction  line,  and  is  called  the  line  of 
suture ; and  that  aspect  of  the  frustules  in 
ivhich  this  is  turned  towards  the  observer 
forms  the  front  or  front  view  (primary  side, 
Kiitzing,  secondary  side,  Rabenh.)  (Pi.  11. 
fig.  7 ; PI.  12.  figs.  9 a,  30  6).  That  aspect 
of  the  frustules  in  which  the  surface  of  the 
valves  is  turned  towards  the  observer,  forms 
the  side  or  side  view  of  the  friistule  (se- 
condary side,  Kiitz.,  primary  side,  Rabenh.) 
(I’l.  11.  fig.  6. ; PI.  12.  fig.  30  a). 

The  separate  valves  are  of  various  foims, 
circular,  oblong,  elliptical,  linear,  saddle- 
shaped,  boat-shaped  (navicular),  undulate. 


sigmoid,  &c.  (Pis.  11, 12, 13) ; and  their  sur- 
faces exhibit  various  more  or  less  delicate 
sculptui’ings  and  markings,  in  the  form  of 
bands,  lines  either  parallel,  radiate,  or  cross- 
ing each  other,  and  dots,  or  a cellular  (areo- 
late)  appearance. 

These  markings  are  in  general  not  well 
seen,  and  in  some  cases  cannot  be  seen  at 
aU,  until  the  valves  have  been  properly  pre- 
pared. They  are  of  special  interest,  not 
only  on  accmmt  of  their  extremely  beautiful 
delicacy  and  symmetry,  but  because  they 
are  used  as  tests  for  the  quality  of  the 
object-glasses  in  regard  to  angular  aper- 
ture. The  nature  of  the  markings  is  de- 
scribed under  the  individual  genera.  The 
modes  of  viewing  them  will  be  spoken  of 
further  on. 

In  some  the  hoop  is  a simple  filament,  so 
curved  or  bent  as  to  assume  the  form  of 
the  section  of  the  frustules,  or  the  edges  of 
the  valves  (PI.  11.  fig.  11).  In  others,  it  is 
broad,  and  marked  like  the  sm’faces  of  the 
valves  (PI.  13.  fig.  2 a).  In  others,  again, 
the  hoops  are  numerous,  flat,  and  arranged 
like  the  leaves  of  a book,  each  with  a round 
or  oval  aperture  in  the  middle,  so  that  the 
cavity  of  the  frustules  is  divided  into  loculi : 
these  frustules  we  shall  distinguish  as  com- 
pound (PI.  43.  fig.  69). 

Dm-ing  the  process  of  multiplication  by 
division,  which  is  almost  always  going  on, 
the  annular,  siliceous,  nan-ower  or  broader 
band,  or  hoop,  undergoes  an  increase  of 
width,  and  thus  removes  the  two  valves  to 
some  distance  apart  (PI.  11.  figs.  7 a,  11 ; 
PI.  12.  fig.  1).  The  hoop  is  sometimes  fur- 
nished with  the  markings,  at  others  not. 
Some  of  the  valves  are  furnished  with  pro- 
cesses, called  cornua  or  tubuli  (PI.  12.  fig. 
30  h) ; the  smTaces  of  others  are  imdifiate, 
producing  the  appearance  of  dark  cmwed 
or  wavy  lines  or  bands  (PI.  12.  figs.  22,  23, 
24)  ; sometimes  curiously  aiuanged  lines 
(vittse)  indicate  either  imperfect  internal 
septa,  the  internal  margins  of  the  flattened 
hoops,  or  ceiiain  inflections  of  the  margins 
of  the  valves  (PI.  13.  figs.  17,  18 ; PI.  14. 
figs.  37,  38). 

In  the  young  state  of  these  organisms, 
the  endochrome  is  unifornnly  distributed ; 
but  after  a certain  time  the  colouring  matter 
becomes  accmnulated  into  various,  usually 
very  regular  and  often  elegant  forms,  and 
minute  granular  globules  are  fonned,  trans- 
pai’ent  vesicles  become  visible,  drops  of  oil, 
and  vesicles  filled  with  granules,  wliicli  at 
first  are  motionless,  but  afterwards  move 
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about  as  iu  the  swaiTOin^  motion  of  the 
Algro.  Frequently  a considerable  nucleus- 
like body  is  present  in  the  middle  of  the 
frustule  (PI.  11.  fig.  33  d).  As  we  have 
seen  it,  delicate  processes  were  visible  aris- 
ing from  it. 

The  frustules  of  the  Diatomacese  are 
sometimes  suiTounded  by  a transparent  ge- 
latinous sheath,  frequently  of  gi’eat  delicacy, 
or  containedin  gelatinous  simple  or  branched 
tubes ; in  some  genera  they  ai’e  attached  by 
a stipes  or  stalk  to  water-plants,  &c. 

Those  Diatomaceie  which  are  not  fixed 
by  a stipes,  and  especially  such  as  ai’e  linear 
or  spindle-shaped,  are  capable  of  sponta- 
neous motion ; they  may  be  constantly  seen 
slowly  moving  across  the  field,  or  now  and 
then  starting  somewhat  suddeidy  forwards, 
moving  mostly  in  the  direction  of  their 
length,  sometimes  receding,  sometimes  per- 
foiuning  a rotatory  movement  on  their  axis. 
Those  which  are  contained  in  numbers  in 
elatinous  tubes,  like  Encyonmna,  are  capa- 
le  of  moving  backwards  and  forwards  in 
these ; and  Mr.  Thwaites  described  a cmious 
movement  of  the  frustules  of  Bacillaria 
paradoxa,  where  the  frustides,  united  in  a 
band,  slid  baclrwards  and  forwards  over  one 
another. 

The  cause  of  these  motions  is  very  ob- 
scure. They  have  been  supposed  to  be 
produced  by  the  endosmotic  changes  con- 
nected with  the  nufrition  of  the  organisms ; 
but  this  is  very  improbable,  othei’wise  they 
would  be  met  with  fr-equently  in  other  mi- 
nute unicellular  organisms.  No  true  vibra- 
tile  cilia  have  yet  been  detected  upon  the 
Diatomacese,  although  Mr.  Thwaites  ima- 
gined, from  the  appearance  of  currents  in 
the  water,  that  they  exist  on  Bacillaria. 
Some  are  not  imfrequently  found  hearing 
tufts  of  or  fringed  with  rigid  cilia,  like  those 
often  seen  at  the  ends  of  the  filaments  of 
Oscillatorice ; these  would  seem  to  be  formed 
like  the  fringes  met  vdth  in  the  Desmidia- 
ceae,  by  a modification  of  the  gelatinous 
envelope  j they  never  exhibit  motion. 

In  the  foregoing  paragi'aphs  the  Diato- 
maceae  have  been  treated  in  reference  chiefly 
to  their  own  peculiar  characters.  We  must 
not,  however,  pass  over  the  physiological 
relations  of  these  organisms  to  other  fami- 
lies, nor  omit  to  remark  upon  the  unphilo- 
sophical  treatment  they  have  received  at 
the  hands  of  systematic  naturalists. 

In  placing  the  Diatomacese  among  plants, 
we  assume  an  agreement  between  the  fr-us- 
tide  of  a Diatomacean  and  an  individual  ceU 


of  any  undoubted  vegetable,  such  as  Proto- 
coccus,  and  between  the  series  of  frustides 
such  as  we  find  in  Fragilaria  (PI.  12.  fig,  33), 
or  Melosira  (PI.  13,  fig.  6 «),  and  the  cellu- 
lar filament  of  a Conferva  or  a Zyyncma. 
This  agreement  does  undoubtedly  exist ; and 
the  siliceous  shell  is  really  only  a result  of 
the  incrustation  or  permeation,  by  silica,  of  a 
true  vegetable  cell-membrane,  just  iu  the 
same  way  as  takes  place  in  the  epidermis 
of  Equisetum,  It  is  not  yet  ascertained  in 
either  case  whether  the  silica  is  outside  or 
in  the  substance  of  the  cell-membrane ; 
certainly  it  is  not  inside,  as  that  would  be 
incompatible  with  the  known  phsenomena  of 
division.  It  may  be  removed  by  hydrofluoric 
acid,  leaving  the  basement -membrane  in 
situ ; but  this  proves  nothing.  The  proba- 
bilities are  that  the  substance  of  the  mem- 
brane is  imbued  with  it.  The  application 
of  the  teim  “epiderm”  to  the  membrane 
(Smith)  is  altogether  inadmissible,  as  there 
is  no  homology  whatever ; and  the  suppo- 
sition that  the  reticxdations  on  the  valves 
of  some  genera  denote  a compound  cellular 
tissue  is  at  once  without  foundation  in  fact 
and  confrary  to  what  the  general  character 
of  such  organisms  would  lead  us  to  expect, 
since  we  find  spores,  pollen-grains,  the  outer 
walls  of  epidermal  cells,  the  membranes  of 
the  Desmidiaceoe,  &c.,  generally  exhibiting 
patterns  of  some  kind,  dependent  upon  the 
mode  of  development  of  the  simple  mem- 
brane forming  their  external  coat. 

The  ceU-contents  of  the  Diatomacese  re- 
quire far  more  carefrd  study  than  they  have 
yet  received.  It  is  most  probable  that  there 
exists  a layer  of  protoplasm,  forming  a pri- 
mordial utricle,  inside  the  cell-membrane, 
and  enclosing  the  rest  of  the  contents ; the 
coloured  substance  constituting  the  mass  of 
the  endochrome  appears  to  be  a modification 
of  chlorophyll ; it  takes  a green  or  greenish- 
blue  tint  -with  sulphmic  acid,  and  mso  often 
by  drying.  Oil-globules,  soluble  in  aither, 
ai’e  also  found,  sometimes  of  large  size,  in 
particular  stages  of  growth,  probably  repre- 
senting here  the  stai’ch-gi’ains  found  in 
other  Confervoids,  or  indeed  the  oil  which 
occurs  in  them  and  other  plants  in  seasons 
of  rest.  (No  stai-ch  has  been  detected  in 
this  family.)  A transparent  rounded  body 
is  often  observed  in  the  centre  of  the  con- 
tents, andhasbeen  called  a nucleus.  Schmidt 
found  in  Frustulia  salina,  after  removing  the 
oil  by  jBther  and  the  protoplasm  by  potash, 
a substance  identical  in  composition  with 
the  cellidose  of  Lichens.  This  was  proba- 
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bly  derived  from  the  organic  matter  of  the 
silicified  membranes  of  the  Irustules. 

The  ordinai-y  mode  of  increase  of  the  cells 
of  tlie  Diatomacere  is,  like  that  of  ^1  other 
vegetable  cells,  a process  ol  division.  In 
Melosira,  Isthmia,  &c.  this  bears  a close  re- 
semblance to  the  process  which  occurs  in 
Spiroyi/ra ; and  it  is  only  a modified  fomi  of 
the  same  process  that  is  found  in  the  free 
Diafomaceans.  It  may  be  briefly  described 
f bus : — the  primordial  utricle,  enclosing  the 
contents,  divides  into  two  portions,  which 
separate  from  one  another  in  a plane  parallel 
with  the  sides  of  the  individual  frustules ; 
the  two  valves  of  the  parent-cell  gi-adually 
separate  from  one  another,  remaining  con- 
nected by  the  simultaneous  gi-adual  widen- 
ing of  the  “hoop.”  In  the  space  thus 
afforded,  the  two  segments  of  contents  se- 
crete each  a new  layer  of  membrane  (ulti- 
mately silicified)  over  the  smTaces  where 
they  are  in  contact,  which  layers  of  mem- 
brane constitute  two  new  half-frustules, 
back  to  back,  corresponding  to  and  con- 
joined with  the  two  half-frustules  of  the 
arent,  to  form  two  new  individuals.  The 
istory  and  ultimate  fate  of  the  “ hoop  ” 
seems  to  be  variable.  Sometimes  it  be- 
comes solidly  silicified,  but  not  much  ex- 
panded in  breadth,  and  falls  off  when  the 
two  frustules  are  complete,  allowing  them 
to  separate  ; this  is  the  case  in  Gyrosigma, 
and  probably  all  the  allied  forms ; these 
“hoops”  are  often tobe  foundinlarge  numbers 
in  the  settlings  of  water  in  which  Diatoma- 
cese  have  been  kept  a long  time.  Perhaps 
the  most  remarkable  development  of  the 
silicified  hoop  occurs  in  Biddulphia  (PI.  14. 
fig.  9),  Isthmia,  and  similar  forms : the  new 
half-frustules  formed  inside  the  “ hoop  ” of 
these  genera  slip  out  from  it  like  the  muer 
tubes  from  the  outer  case  of  a telescope. 
In  Melosira  (PI.  6.  fig.  8)  the  hoops  appear 
to  keep  the  new  fr’ustules  united  together 
for  some  time. 

The  development  of  the  stipes  upon  which 
the  frustules  of  many  genera  are  attached,  is 
at  present  altogether  a mystery. 

The  only  mode  of  reproduction  (besides 
the  division)  known  certainly  to  exist  in  the 
Piatomaceae,  is  one  in  which  the  operation 
of  conjugation  takes  place.  This  has  been 
observed  in  a niunber  of  genera,  and  pre- 
sents considerable  vai-iation  in  its  details. 
In  Frugilaria  (PI.  G.  fig.  4)  and  Surirclla 
(PI.  G.  fig.  5)  the  conjugation  takes  place 
between  two  free  friLstules  lying  near  to- 
gether,  each  of  whicli  opens  at  the  suture 


and  extrudes  its  contents  in  a mass  (pro- 
bably enclosed  in  the  primordial  utricle) ; 
the  masses  of  contents  coalesce,  the  whole 
meanwhile  becoming  involved  in  a mass  of 
elatinous  substance.  After  a while,  the 
ody  residting  from  the  conjugation  is  seen 
to  assume  the  fomi  of  a frustule,  of  larger 
size  than  the  parents,  which  the  discoverer, 
Mr.  Thwaites,  called  a sporangial  frustule. 
In  the  majority  of  cases,  however,  as  in 
Eunotia  (PI.  6.  fig.  6),  Gomphonema,  Coc- 
conema,  &c.,  the  conjugation  is  double,  as  is 
the  case  in  Closterium  lineatum  (Conjuga- 
tion) ; the  contents  of  the  parent-frustules 
apparently  divide  into  two  portions  (as  if 
for  ceU-division)  before  conjugating,  and 
then  there  is  a collateral  conjugation  of  the 
two  pairs,  two  sporangial  frustules  being 
the  result.  In  3Ielosira  (PI.  G.  fig.  8)  and 
Orthosira  (PI.  6.  fig.  9)  the  conditions  are 
different,  and  even  more  curious,  if  the  re- 
ceived view  be  correct.  The  appearances 
presented  seem  to  indicate  that  me  conju- 
gation takes  place  between  two  segments  of 
a fr’ustule  which  have  separated  as  if  for 
ordinary  ceU-division,  but,  instead  of  form- 
ing new  half-frustules,  have  coalesced  again 
and  secreted  a coat  over  the  entire  snr- 
face,  thus  constituting  one  new  indepen- 
dent sporangial  fr-ustide  of  larger  size.  In 
Achnanthes  and  Rhabdonema,  two  sporan- 
gial frustules  are  formed  after  the  conjuga- 
tion of  the  two  halves  of  one  (just-diifided) 
frustule.  Probably  this  is  a case  of  veiy 
early  division  of  the  conjugation-body.  In 
3Ielosira  (PI.  G.  fig.  8)  the  conjugation- 
body  has  been  observed  to  increase  by  ceU- 
division,  and  foim  a new  filament  of  far 
greater  diameter  than  that  to  which  it 
owed  its  birth.  The  sporangial  frustules  of 
the  free  fonns  doubtless  increase  by  ceU- 
division  in  the  usual  way  (see  Conjuga- 
tion). 

In  some  cases  the  first  product  of  the 
conjugated  mass  is  a sUiceous  sheath,  inside 
of  which  a new  frnstule  is  developed,  and 
finaUy  set  free  by  deliisceuce  of  the  sheath 
(see  Navicula). 

A great  difficulty  meets  us  here.  Tire 
necessary  conseq^uence  of  the  conjugation 
just  described  is,  that  every  species  in 
which  it  occurs  must  be  represented  by  two 
forms,  one  small  and  the  other  large,  be- 
tween which  a gap  exists,  over  which  we 
have  at  present  no  means  of  bridging,  ex- 
cept by  supposing  that  the  two  new  halves 
formed  in  cell-division  need  not  always  bo 
equal,  and  that,  by  a dwuidliug  away  through 
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a succession  of  steps  of  this  kind,  the  pro- 
eny  of  the  sporangial  fmstules  may  be  re- 
uced  to  the  original  size.  The  size  of  the 
frustules  is  said  also  to  vary  with  the  depth 
of  the  sea,  in  marine  species.  The  eifect  of 
all  this  seems  to  have  been  disregarded  in 
systematic  treatises  on  the  Diatomacese. 
Some  of  the  book-species  appear  to  produce 
other  book-species  by  conjugation ; accord- 
ing to  Focke,  Surh-ella  splendida  produces 
S.  bifrons,  a very  distinct  form ; and  it  is  not 
improbable  that  S.  splendida  is  produced  by 
the  conjugation  of  S.  Microcora  (Focke). 
There  is  gi’eat  probability,  however,  that 
the  observations  recently  made  by  Focke 
upon  the  contents  of  certain  species  will 
lead  to  the  discovery  of  another  mode  of 
increase — a reproduction  by  gonidia,  either 
active  or  (quiescent,  such  as  occurs  in  the 
Desmidiaceae  and  the  other  Confei-voids. 
Indeed  the  contents  of  the  cells  of  Mehsira 
have  been  observed  to  display  a motion  like 
‘ swarming.’  Such  spores  or  gonidia  dis- 
charged from  the  large  ‘sporangial’  frus- 
tules might  reproduce  the  small  form,  just 
as  the  young  filaments  developed  from  the 
zoospores  of  Chcetophora,  &c.  are  very  slen- 
der compared  with  those  of  full-grown  fila- 
ments. Focke  describes  and  figmes  appear- 
ances in  the  contents  of  the  frustules  of 
Pimndaria  viridis,  Surirellu  bifrons,  and 
others,  verj'  like  what  occur  occasionally  in 
the  ceU-contents  of  Clostcidian,  namely  en- 
cysted globules  (PI.  6.  fig.  10)  resembling 
the  resting-spores  of  Volvox  and  the  fila- 
mentous Confeiwse  (CEdogonium),  and  he 
considers  that  such  bodies  produced  in  S. 
bifrons  may  probably  reproduce  S.  Micro- 
cora. In  some  of  Mr.  Thwaites’s  figures  of 
conjugating  Diatomaceae  (PI.  6.  fig.  6),  there 
are  appearances  which  woidd  lead  to  the 
idea  that  spores  were  occasionally  produced 
in  this  process. 

The  principal  attr’action  of  the  Diatoma- 
cese  to  microscopists  lies,  however,  at  pre- 
sent in  the  stnicture  of  the  siliceous  coats  ; 
and  we  must  devote  some  considerable  space 
to  that  paid  of  the  subject. 

Some  remarks  upon  the  method  of  ren- 
dering the  markings  visible  have  beeir  made 
in  the  iNTBonucTroN,  p.  xxv  {Illuminu- 
iion') ; and  upon  the  cause  of  their  becoming 
visinle  imder  proper  illumination,  in  the 
ar-ticle  Angulab  Aperture.  The  ^-ounds 
for  the  belief  that  most  of  the  markings  are 
depressions  have  also  been  mentioned  (In- 
troduction, p.  xxxiii,  1.).  Different  views 
of  the  nature  of  the  markings  from  those 


entertained  by  us  have  been  proposed  by 
other  authors ; but  these  appear  based  upon 
no  kind  of  evidence  whatever,  and  may  be 
regar-ded  as  mere  statements  without  at- 
tempt at  proof.  The  last  we  have  met  with 
is  that  of  Schacht,  who  compares  them  to 
the  striae  upon  the  liber-fibres  of  Vmca ; it 
would  be  difficult  to  find  a more  hasty  ge- 
neralization. We  shall  not  dwell  upon  these 
debates,  but  proceed  to  some  further  instruc- 
tions for  observing  the  objects. 

Preparation  of  the  valves,  to  render  them 
as  distinct  as  possible,  is  essential.  This 
may  be  effected  in  two  ways : — 1.  By  inci- 
nerating them  upon  a very  thin  plate  of 
mica  over  the  ffame  of  a spirit-lamp.  This 
is  the  quickest  method ; but  it  has  the  dis- 
advantages of  the  valves  often  becoming 
semifused  or  agglutinated  to  each  other  by 
the  effects  of  the  heat  in  the  presence  of 
the  alkaline  salts  contained  in  all  organic 
matters,  especially  those  which  are  of  ma- 
rine origin.  2.  Boding  with  strong  nitric 
acid.  This  is  the  best  method.  The  water 
containing  the  Diatomaceis  is  allowed  to 
settle  for  twenty-foui’  hours,  the  supema- 
tant  liquid  poured  off)  and  the  deposit  dried 
in  a porcelain  dish.  Strong  nitric  acid  is 
then  added,  the  whole  mixed  with  a feather 
or  glass  brush,  and  poru’ed  into  a flask  or 
test-tube  and  boiled  for  some  time,  a por- 
tion being  removed  occasionally  vvdth  a dip- 
tube  to  determine  when  the  valves  are  per- 
fectly clean.  When  this  is  the  case,  di- 
stilled water  is  added  to  the  mixture,  and 
the  whole  allowed  to  settle.  The  super- 
natant liquid  is  then  careftrlly  decanted, 
rrrore  water  added,  and  the  mixture  again 
allowed  to  settle,  pom’ed  off,  and  these  ope- 
rations repeated  until  a drop  of  the  liquid 
containing  the  v^alves,  when  evaporated  on  a 
slide,  leav^es  no  film  (of  calcareous  salts)  at 
the  margins  of  the  drop.  This  is  a some- 
what tedious  process ; but  it  is  essential  that 
it  should  be  thoroughly  canned  out.  If  the 
valv'es  be  not  thoroughly  washed,  the  film  of 
nitrate  of  lime  remaining  upon  the  slide  will 
absorb  water  from  the  atmosphere,  and  the 
whole  will  be  spoiled. 

The  appearance  of  the  valves  thus  pre- 
pared will  vary  according  to  their  stinctm’e, 
and  the  manner  in  which  the}'  are  examined. 
In  some  cases  the  valves  appear  colomless, 
and  the  markings  perfectly  distinct  with 
the  ordinary  dii'ect  light  of  the  miiTor,  pro- 
vided the  power  be  sufficient  IPl.  13.  fig.  2 ; 
PI.  18.  figs.  32, 43,  45).  In  others  (PI.  11), 
the  valves  appear  coloured  when  viewed  by 
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the  ordinary  light.  But  when  the  miiTor  is 
brought  to  one  side,  and  the  light  is  thus 
thrown  upon  the  object  obliquely,  one  or 
two  sets  of  fine  parallel  black  lines  are  seen 
tniveraing  the  A^alves  (PI.  1.  figs.  17,  18 ; 
PI.  11.  figs.  10,  12,  16,  &c.).  And  when  an 
object-glass  of  considerable  apertme  is  used, 
with  the  condenser  and  central  stop  exactly 
centrical  (Intboduction,  p.  xvi),  the  lines 
are  replaced  entirely  or  in  part  by  a series  of 
black  dots  (PI.  1.  fig.  16 ; PI.  11.  figs.  39,  40, 
&c.) ; these,  imder  a high  eye-piece,  have 
distinctly  angular  forms,  sometimes  appear- 
ing regularly  hexagonal  (PI.  11.  figs.  41, 48). 
If  the  condenser  and  sto]D  be  not  exactly 
centiical,  or  the  surface  ot  the  valve  be  not 
flat,  the  true  fomi  of  the  dots  will  be  re- 
placed by  some  other ; thus  hexagonal  dots 
may  be  made  to  appear  triangiBar,  quadran- 
gidar,  &c.,  and  those  dots  which  cannot  be 
conceived  to  be  really  hexagonal  (PI.  11. 
fig.  39)  may  be'  made  to  appear  so. 

Those  who  do  not  possess  object-glasses 
of  considerable  aperture  may  render  evident 
the  lines  or  dots  upon  many  of  the  com- 
mon and  formerly-considered  difiicultvalves, 
by  using  a centi’al  stop  in  both  the  con- 
denser and  the  object-glass  (Intboduc- 
tion, p.  x’vfi). 

There  can  be  little  doubt  that  the 
valves  of  all  the  Diatomacese  are  furnished 
with  markings,  although  in  some  of  them 
they  have  not  yet  been  detected.  In  the 
most  difficultly  resolvable  of  those  at  pre- 
sent known,  lines  only  can  be  rendered  evi- 
dent, although  these  probably  consist  of 
rows  of  dots;  these  very  difficult  valves 
require  the  use  of  an  Amici’s  prism  (In- 
tboduction, p.  xviii). 

We  have  already  stated  (Intboduction, 
p.  xxxiii,  1.)  that  the  dots  consist  of  depres- 
sions. In  reviewing  the  considerations  esta- 
blishing this  joint,  we  may  divide  the  valves 
into  those  which  exhibit  the  dots  by  ordinaiy 
light,  and  those  which  require  oblique  light 
and  the  use  of  stops. 

In  those  visible  ivith  ordinary  light  (PI.  13. 
fig.  29 ; PI.  18.  fig.  32,  &c.),  the  valves  are 
thinner  and  wealter  at  the  parts  occupied  by 
the  dots,  so  that  the  line  of  fracture  corre- 
sponds to  these  parts;  and  the  depressions  are 
distinctly  visible  at  the  edges  of  the  cuiwed 
portions  of  the  valves  (PI.  13.  fig.  2 h).  In 
those  requiring  the  use  of  oblique  light  and 
stops,  the  line  of  fracture  also  coiresponds 
to  the  rows  of  dots,  provided  the  liglit  be 
equally  oblique  on  all  sides  ; and  the  same 
appearances  are  presented  by  the  dots  in 


both  cases,  beginning  with  those  in  which 
they  are  very  large  (as  in  Isthmid),  to  those 
of  moderate  and  small  size  (as  in  the  species 
of  Coscinodiscits),  down  to  those  in  which 
they  are  exti-emely  minute  (as  in  Gi/rosiffiyia, 
&c.).  Moreover,  analogy  affords  a strong 
confirmatory  ggound : for  the  Diatomacese 
form  a very  natiual  family ; and  if  the  dots 
are  depressions  in  some  genera,  we  might 
expect  them  to  be  so  in  the  others. 

The  explanation  of  the  manner  in  which 
oblique  light  renders  the  dots  visible,  has 
been  given  under  Angulab  Apebtube. 

The  method  of  determining  the  structiu'e 
of  the  frustules  of  the  Diatomaceie  is  the 
same  as  that  of  microscopic  bodies  in  ge- 
neral, and  has  been  laid  down  in  the  In- 
tboduction, p.  xxxii.  The  presence  or 
absence  of  a gelatinous  envelope  or  a stipes 
should  first  be  detemiined.  The  general 
fonn  of  the  frustules,  both  in  the  front  and 
side  view,  is  next  examined,  which  should 
be  done  while  they  are  immersed  in  water, 
— the  frastules  being  made  to  roll  over  by 
gently  moving  the  glass  cover  with  the 

5)oint  of  the  mounted  needle,  the  eye  being 
cept  upon  the  object,  and  a somewhat  low 
power  used.  The  frustules  should  then  be 
prepared,  and  examined  when  dry  as  to 
their  markings.  Perhaps  these  may  be 
visible  by  ordinaiy  light ; if  not,  the  mirror 
should  be  tmaied  on  one  side  as  much  as 

fossible,  to  obtain  the  effects  of  oblique  light, 
f lines  then  become  visible,  it  does  not 
follow  that  the  valves  are  marked  with 
lined  stmctmes  such  as  grooves  or  ridges, 
because  the  shadows  of  rows  of  dots  may 
become  extended  into  lines  under  oblique 
illumination  in  any  direction  in  which  the 
dots  will  form  a linear  series.  This  point 
must,  however,  be  decided  by  examination 
with  the  aid  of  the  condenser,  stops,  &c. ; 
and  if  the  valve  be  much  curved,  it  must  be 
crushed,  so  as  to  obtain  a fragment  as  flat 
as  possible.  The  markings  upon  the  most 
difficult  valves  can  only  be  brought  out  by 
using  extremely  oblique  light,  reflected 
either  from  the  mirror  brought  as  close  be- 
neath and  as  much  on  one  side  of  the  stage 
as  possible,  or  from  the  Amici’s  prism.  The 
field  win  then  ajpear  black  or  nearly  so, 
the  valve  having  frequently  a bluish  appear- 
ance,— this  extreme  obliquity  of  the  rays  of 
light  being  essential,  to  allow  of  one  set 
being  thrown  out  of  the  field  (see  Angulab 
Apebtube). 

In  using  very  oblique  unilateral  light, 
spurious  rows  of  parallel  lines  are  often 
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seen,  not  only  upon  the  valves  of  the  Dia- 
tomacese,  but  upon  objects  not  possessing  a 
lined  structure,  as  many  crystals,  &c.  These 
can  only  be  distinguished  from  those  con- 
nected with  the  presence  of  dots,  by  their 
not  being  resolvable  into  dots,  their  greater 
coarseness  and  their  variability  in  number 
(in  a given  space)  under  different  kinds  of 
illumination. 

If  the  direction  of  the  lines  changes  with 
the  variation  of  the  position  of  the  valve  to 
that  of  the  incident  light,  it  may  be  pretty 
smely  predicted  that  the  lines  are  spurious, 
and  that  the  condenser  and  stops  %vill  effect 
their  resolution  into  dots. 

The  prepared  valves  of  the  Diatomaceae 
frequently  appear  colom’ed  when  dry,  the 
colour  vanishing  when  they  are  moistened. 
This  colour’  arises  from  rridesceirce,  and 
not  from  the  presence  of  pigment  or 
other  colom-ing  matter  (Intkobuction, 
p.  XXX,  3). 

Collection.  In  collecting  the  Diatoma- 
cese,  a number  of  phials  (1-  to  2-oz.),  with 
wide  moirths  and  frunished  with  corks,  must 
be  provided,  in  which  they  may  be  brought 
horrre.  The  moirth  of  the  bottle  being  closed 
with  the  thirmb  and  brought  as  closely  as 
possible  to  the  masses  of  them  in  the  water, 
on  removing  the  thumb,  the  water  will  enter 
and  cariy  the  Diatomaceae  with  it  into  the 
bottle.  A spoon  is  frequently  of  rrse  in  re- 
moving layers  of  them  from  the  bottom  of 
the  water,  or  fr’onr  pieces  of  woodwork,  &c. 
immersed  in  the  water.  Many  of  them  are 
entangled  in  the  meshes  of  Ooirfervse  and 
other  Algae,  or  on  the  submersed  stems  of 
the  higher  plants;  these,  if  fixed  to  the 
stems,  can  only  be  removed  with  them ; if, 
however,  the  masses  of  Diatomaceae  are 
merely  entangled  in  the  meshes  of  their 
stems,  they  may  be  detached  and  collected 
in  the  “ring-net”  (Intboduction,  p.  xxiv), 
and  the  pieces  of  muslin  placed  in  the  bot- 
tles. A stick  with  a loop  of  string  at  the 
end,  is  often  useful  in  procuring  those  which 
would  be  otherwise  beyond  reach : the  neck 
of  the  bottle  being  engaged  in  the  loop,  and 
the  mouth  kept  downwards  when  immersed 
in  the  water  until  opposite  and  close  to  the 
masses  of  Diatomaceae,  it  is  then  inclined  up- 
wards and  filled.  On  exposing  the  bottles 
to  the  light  for  some  hom-s,  the  Diatomaceae 
v\iU  collect  on  the  sui-face  of  the  mud  or 
other  matters,  and  can  then  be  removed  with 
a dipping-tube.  It  is  often  difficult  to  free 
them  from  minute  particles  of  sand;  this 
may,  however,  generally  be  done  by  dif- 


fusing the  deposit  through  distilled  water, 
allowing  the  mixture  to  stand  for  a short 
time,  and  then  pom-ing  off  the  uppemiost 
portions ; the  sand  being  the  heaviest,  wiU 
subside  first.  The  deep-sea  species  may  be 
obtained  by  dredging,  or  by  treating  the  ali- 
mentary canal  of  fishes,  mollusca,  &c.,  with 
strong  nitric  acid  as  above  directed. 

The  Diatomacere  are  often  found  fossil 
(fonning  the  fossil  Infusoria  of  geologists)  ; 
occmi’ing  in  vast  numbers  in  aquatic  and 
marine  geological  deposits,  forming  hill.s, 
rocks,  and  various  strata ; also  in  peat-beds, 
fossil  polishing  powders,  as  tiipoli,  &c.  The 
deposits  from  San  Fiore  (Tuscany),  Bemiuda, 
Lough  Mome  (Ireland),  &c.,  are  well  known 
as  containing  many  of  the  most  beautiful 
species,  and  are  sold  by  the  dealers  in 
microscopic  objects  and  apparatus.  Most 
of  the  curious  forms,  not  known  to  occur 
in  Britain,  may  be  obtained  from  Peruvian 
guano. 

The  masses  sometimes  require  to  be  dis- 
integrated by  placing  Imnps  in  a test-tube, 
covering  them  with  Liquor  Potasses,  boiling 
for  a short  time  until  the  whole  breaks  up 
into  a mud,  and  then  instantly  pouring  it 
into  a quantity  of  distilled  water,  and  well 
washing. 

Preservation.  The  Diatomaceae  may  be 
preserved  either  in  the  dry  state,  immersed 
in  balsam,  in  water,  or  dilute  spirit  (one  to 
six)  (see  Pheservation).  For  exhibiting 
the  aelicate  markings,  they  should  be 
mounted  in  the  dry  state,  placed  upon  and 
covered  by  the  thinnest  glass  which  can  be 
obtained. 

The  mounted  sable-hair  or  bristle  wiU  be 
essential  in  isolating  single  valves  (Intro- 
duction, p.  xxii)  for  mounting. 

With  regard  to  the  systematic  aivange- 
ment  of  the  Diatomaceae,  it  appears  impos- 
sible at  present  to  divide  them  satisfac- 
torily. The  structure  of  the  frustules  of 
many  genera  is  imperfectly  known  and  de- 
scribed; and  the  supposed  species  have 
hitherto  been  viewed  rather  in  relation 
simply  to  their  differences  in  form,  than  to 
their  specific  relations. 

The  following  synopsis  will,  however, 
serve  to  aid  in  comparing  the  various  genera 
scattered  through  the  work.  In  it,  we  have 
used  fr.  to  denote  the  frustules  as  seen  in 
front  view ; v.  the  valves ; granular  sti’its 
for  strife  resolvable  into  dots,  continuous 
striae  being  costae  or  canaliculi.  Those  genera 
included  within  brackets  are  not  British,  or 
have  been  imperfectly  described. 
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Analysis  of  the  Tribes  and  Genera. 

* Frustules  not  enveloped  in  a gelatinous 
7)iass  or  layer,  nor  contained  in  gelatinous 
tubes. 

Tribe  I.  Striata.  Frustiiles  usually  trans- 
versely striate,  but  neither  vittate  nor 
areolate, 

t Valves  without  a jyiedian  nodule. 
Cohort  1.  Extnotie^.  Fr.  arcuate,  single 
or  united  into  a straight  filament. 

1.  Epithemia.  Fr.  single  or  binate,  with 
ti’ansverse  or  slightly  radiant  strife, 
some  at  least  continuous ; no  terminal 
nodules;  aquatic  and  marine  (PI.  12. 
fig.  32). 

2.  Eunotia.  Fr.  single  or  binate ; v.  with 
slightly  radiant  granidar  stiiie,  and  ter- 
minal nodides  ; aquatic  (PI.  18.  fig.  30). 

3.  Himantidium.  Fr.  as  in  Eunotia,  but 
united  into  a filament ; striae  parallel, 
transverse;  aquatic  (PI.  12.  fig.  36). 

\Amphicampa.  Fossil.  Doubtfid  (PI.  43. 
figs.  11,  12).]  _ 

Cob.  2.  Meridiem.  Fr.  cuneate,  single 
or  united  into  a curved  or  spiral  band ; 
valves  with  continuous  or  gi'anular 
striae. 

4.  3Ieridion.  Fr.  cuneate,  united  into  a 
spiral  band ; striae  continuous ; aquatic 
(PI.  12.  fig.  28;  PI.  13.  fig.  7). 

6.  Eucampia.  Fr.  united  into  an  arched 
band ; v.  punctate ; marine  (PI.  41 . fig.  10). 

[6.  Onco^henia,  Fr.  single,  cimeate,  un- 
cinate at  the  narrow  end ; striae  granu- 
lar; aquatic.] 

Coh.  3.  Fragilabie.®.  Fr.  quadrilateral, 
single  or  imited  into  a filament  or  chain ; 
V.  with  continuous  or  granular  striae. 

7.  Diatoma.  Fr.  linear  or  rectangular, 
united  by  the  angles  so  as  to  form  a 
zigzag  chain;  striae  continuous ; aquatic 
.and  marine  (PI.  12.  fig.  26). 

8.  AsterioneUa.  Fr.  adherent  by  the  ad- 
jacent angles  into  a star-like  filament ; 
V.  inflated  at  one  or  both  ends ; aquatic 
(PI.  43.  fig.  14). 

9.  Fragilaria.  Fr.  linear,  united  into  a 
straight  close  filament;  striae  granular, 
faint;  aquatic  and  mariue  (Pl.l2.fig.33). 

10.  Eenticidu.  Fr.  linear,  single  or  bi- 
nate, rarely  more  united;  striae  con- 
tinuous ; (wjuatic  (PI.  12.  fig.  26). 

11.  Odontidium.  As  Eenticula,  out  fr. 
forming  a close  filament ; aquatic  and 
marine  (PI.  13.  fig.  14). 

Coh.  4.  Melosirea3.  Fr.  cylindrical,  disk- 


shaped, or  globose ; v.  punctate,  or 
often  with  radiate  continuous  or  gra- 
nular sti’ios. 

12.  Cyclotella.  Fr.  disk-shaped,  mostly 
solitary;  v.  with  radiate  marginal  stiiae ; 
aquatic  (PI.  12.  figs.  21,  22). 

13.  Melosira.  Fr.  cylindrical  or  spherical, 
imited  into  a filament ; v.  punctate,  or 
with  marginal  radiate  granular  striae  ; 
aquatic  and  marine  (PI.  13.  figs.  5,  6). 

14.  Podosira.  Fr.  united  in  small  num- 
bers, cylindrical  or  spherical,  fixed  by  a 
terminal  stalk ; v.  hemispherical,  punc- 
tate; marine  (PI.  14.  fig.  34). 

[15.  Mastogonia.  Fr.  single ; v.  unequal, 
angular,  mammiform,  circular  at  base, 
without  umbilical  processes ; angles  ra- 
diating ; fossil  (PI.  43.  figs.  22, 23, 24„25). 

16.  Pododiscus.  Fr.  single  or  united, 
with  a marginal  stalk;  v.  circular,  con- 
vex (PI.  13.  fig.  16). 

17.  Pyxidicula.  Fr.  single  or  binate,  free 
or  sessile  ; v.  convex ; hoop  absent? ; 
aquatic  and  maiine  (PI.  19.  fig.  13). 

18.  Stephanodiscus.  Fr.  single,  disk- 
shaped; V.  circular,  equal,  punctate  or 
striate,  with  a fiinge  of  minute  margi- 
nal teeth ; aquatic  (PI.  43.  figs.  26,  27, 
28,  29). 

19.  Stephanogonia.  Fr.  as  in  Mastogonia, 
but  ends  of  valves  truncate,  angular, 
and  spinous ; fossil  (PI.  43.  fig.  30). 

20.  Hercotheca.  Fr.  single,  turgid  late- 
rally ; V.  with  marginal  free  setae  (PI.  43. 
fig.  31). 

21.  Gotiiothecium.  Fr.  single,  constricted 
in  the  middle,  suddenly  attenuate  and 
tnmcate  at  the  ends  (hence  appearing 
angular)  (PI.  43.  figs.  34-39).] 

Coh.  5.  SuRiRELLE^.  Fr.  single  or  binate, 
quadrilateral,  oval,  or  saddle-shaped, 
sometimes  constricted  in  the  middle; 
V.  with  transverse  or  radiating  conti- 
nuous or  gi-anular  striae,  interrupted  in 
the  middle,  or  with  one  or  more  longi- 
tudinal rows  of  puncta ; often  keeled. 

22.  Bacillaria.  Fr.  prismatic,  straight,  at 
first  forming  a filament ; v.  with  a me- 
dian longitudinal  row  of  pimcta ; ma- 
rine (PI.  12.  fig.  14). 

23.  Campylodkcus.  Fr.  single,  free,  disk- 
shaped ; V.  curved  or  tivisted  (saddle- 
shaped)  ; aquatic  and  marine  (PI.  12. 
fig.  16 ; PI.  18.  fig.  44). 

24.  Eoryphora.  Fr.  single,  stalked ; v. 
lanceolate  or  elliptical,  with  fransverse 
granular  stiioo  (PI.  12.  fig.  29). 

26.  Podocystis.  Fr.  attached,  sessile ; v. 
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\yath  a median  line,  transverse  con- 
tinuous, and  intermediate  granular  strise 
(PI.  42.  fig.  21). 

26.  Nitzschia.  lA.  free,  single,  com- 
pressed, usually  elongate,  sti’aight, 
curved  or  sigmoid,  vsdth  a not-median 
keel,  and  one  or  more  longitudinal  rows 
of  puncta ; aquatic  and  marine  (PL  13. 
figs.  9-13). 

27.  Sphinctocystis  (^Cyniatopleura).  Fr. 
free,  single,  linear,  with  undulate  mar- 
gins ; V.  oblong  or  elliptical,  sometimes 
constricted  in  the  middle ; aquatic 
(PI.  12.  figs.  23,  24). 

28.  Surirella.  Fr.  free,  single,  ovate, 
elliptical,  oblong,  cuneate,  or  broadly 
linear ; v.  with  a longitudinal  median 
line  or  clear  space,  margins  winged,  and 
with  transverse  or  slightly  radiating 
continuous  striae  ; aquatic  and  marine 
(PI.  13.  figs.  21,  22). 

29.  Synedra.  Fr.  prismatic,  rectangular, 
or  curved ; at  first  attached  to  a gela- 
tinous lohed  cushion,  often  becoming 
free ; v.  linear  or  lanceolate,  usually 
with  a median  pseudo-nodule  and  lon- 
gitudinal line ; aquatic  and  marine 
(PI.  13.  figs.  23-25). 

30.  Tryblionella.  Fr.  free,  linear  or  ellip- 
tical ; V.  plane,  with  a median  line, 
transverse  striae,  and  submarginal  or 
obsolete  alae  ; aquatic  and  marine 
(PI.  13.  figs.  30-32). 

[31.  Raphoneis  = Doryphora  without  a 
stalk.] 

Cob.  6.  Amphipleuhe.®.  Fr.  free,  single, 
straight  or  slightly  sigmoid ; v.  lanceo- 
late, or  linear-lanceolate,  with  a median 
longitudinal  line. 

32.  Amphipleura.  Char,  as  above  (PI.  12. 
fig.  7 a,  h,  c). 

tt  Valves  %oith  a median  nodule. 

Cob.  7.  CoccoNEiDJE.  Fr.  straight  or  bent, 
attached  by  the  end  or  side ; valves 
elliptical,  equilateral. 

33.  Coeeoneis.  Fr.  single,  compressed, 
adnate  ; v.  elliptical,  one  of  them  with 
a median  line  (PI.  12.  figs.  17, 18). 

Coh.  8.  Achnanthe.®.  Fr.  bent,  stalked 
at  one  angle  or  free ; v.  with  a stauros. 

34.  Achnanthes.  Fr.  compressed,  single 
or  rarely  united  into  a straight  filament, 
cuiwed,  attached  by  a stalk  at  one 
angle ; uppeimost  valve  with  a longi- 
tudinal median  line,  lowennost  with 
the  same,  and  a stauros  or  transverse 
line ; marine  (PI.  12.  figs.  1-4). 


35.  Arlmanthidiiim.  Fr.  those  of  Aehnan- 
thes,  hut  free;  aquatic  (PI.  12.  figs.  5, 6). 

36.  Cymbosira.  Fr.  those  of  Achnanthes, 
solitary  or  binate,stipitate,  and  attached 
end  to  end ; marine  (PI.  14.  fig.  18). 

Coh.  9.  Cymbellb^.  Fr.  straight  or 
curved,  free  or  stalked  at  the  end; 
V.  inequilateral,  not  sigmoid. 

37.  Cymbella.  Fr.  fi'ee,  solitary;  v.  na- 
vicular, with  a subcentral  and  two 
terminal  nodules,  and  a submedian 
longitudinal  line  ; aquatic  (PI.  18. 
fig.  31). 

38.  Cocconema.  Fr.  those  of  Cymbella, 

but  stalked ; aquatic  (PI.  12.  figs.  19, 

20).  IV  e » 

Coh.  10.  Gomphoneme.®.  Fr.  wedge- 
shaped,  straight,  free  or  stalked;  v. 
equilateral. 

39.  Gomphonema.  Fr.  single  or  binate, 
wedge-shaped,  attached  by  their  ends 
to  a stalk ; v.  with  a median  line,  and 
a median  and  terminal  nodules ; aquatic 
(PL  12.  fig.  34). 

[40.  Sphenella.  Fr.  free,  solitary,  wedge- 
shaped,  involute;  aquatic  (PL  l4.  fig.l9). 

41.  Sphenosira.  Fr.  united  into  a straight 
filament ; v.  wedge-shaped,  at  one  end 
rounded,  suddenly  contracted  and  pro- 
duced ; aquatic  (PL  13.  fig.  26).] 

Coh.  11.  Navucule®.  Fr.  free,  straight; 
V.  equilateral,  or  sometimes  sigmoid. 

42.  Navicula.  Fr.  single,  free,  sti'aight ; 
V.  oblong,  lanceolate  or  elliptical,  with 
a median  line,  a central  and  two  termi- 
nal nodules,  and  transverse  or  slightly 
radiant  lines  resolvable  into  dots ; 
aquatic,  marine,  and  fossil  (PL  11. 
figs.  6-9). 

43.  Gyrosiyma.  Fr.  those  of  Navicula, 
but  valves  sigmoid  ; aquatic  and  marine 
(PL  11.  figs.  10-38). 

44.  Pinnularia.  Fr.  those  of  Navicula, 
hut  transverse  lines  continuous  and 
not  resolvable  into  dots;  aquatic  and 
marine  (PL  11.  figs.  1-5). 

45.  Stauroncis.  Fr.  those  of  Navicula, 
but  the  median  nodule  replaced  by  a 
staiu’os;  aquatic  and  marine  (PL  11. 
figs.  43-46). 

46.  Diadesniis.  Fr.  those  of  Navicula, 
united  into  a straight  filament ; aquatic 
(PL  12.  fig.  27). 

47.  Amphipn-ora.  Fr.  free,  solitary  or  in 
pairs,  constricted  in  the  middle ; v. 
with  a median  keel,  and  a median  and 
terminal  nodules,  often  twi.sted ; marine 
(PL  12.  fig.  8). 
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48.  Amphora.  Fr.  plano-convex,  ellip- 
tical, oval  or  oblong,  solitary,  free  or 
adnate,  with  a marginal  line  and  a 
nodule  or  stauros  on  the  flat  side ; 
aquatic  and  niai-ine  (PI.  12.  figs.  10, 11). 

Tribe  II.  Vitiate.  Fr.  with  vittse. 
t Valves  icithout  a median  nodule. 

Coh.  12.  LiCMOPHOBEiE.  Fr.  cuneate ; 
vittse  arched. 

49.  Licmophora.  Fr.  cuneate,  rounded  at 
the  broad  end,  radiating  from  a branched 
stalk ; vittse  ciuwed  (foi-med  b}^  inflec- 
tion of  the  upper  margins  of  the  valves) ; 
marine  (PI.  13.  fig.  3). 

50.  Podosphenia.  Fr.  those  of  Licmophora, 
but  single  or  in  pairs,  sessile  upon  a 
thick  but  little  branched  pedicel ; ma- 
rine (PI.  13.  fig.  17). 

61.  Rhipidophora.  Fr.  those  of  Liano- 
phora,  single  or  in  pairs,  upon  a branched 
stipes ; maiine  (PI.  13.  hg.  19). 

52.  Climacosphenia.  Fr.  cuneate,  rounded 
at  the  broad  end,  divided  into  loculi  by 
transverse  septa  orvittae ; marine  (PI.  19. 
fig.  9). 

Coh.  13.  Steiatelleje.  Fr.  tabular  or  fila- 
mentous ; vittse  straight  (not  arched). 

63.  Striatella.  Fr.  compound,  stallred  at 
one  angle  ; vittse  longitudinal  and  con- 
tinuous ; V.  eUiptic-lanceolate,  not 
striated  (ord.  iU.) ; marine  (PI.  13. 
fig.  20). 

54.  Rhabdonema.  Fr.  as  in  Striatella,  but 
vittse  interrupted,  and  v.  with  trans- 
verse granular  striae ; marine  (PI.  13. 
fig.  18). 

55.  Tetracyclus.  Fr.  compound,  filamen- 
tous ; vittse  alternate,  interrupted ; v. 
inflated  at  the  middle;  strise  transverse, 
continuous ; aquatic  (PI.  13.  fig.  28). 

66.  Tabellaria.  Fr.  united  into  a fila- 
ment, subsequently  breaking  up  into  a 
zigzag  chain  ; vittse  intenaiptea,  alter- 
nate; V.  inflated  at  the  middle  and  ends  ; 
aquatic  (PI.  13.  fig.  27). 

[57.  Pleurodesmium.  Fr.  tabular,  united 
into  a filament,  and  with  a transverse 
median  hyaline  band ; marine. 

58.  Ilyalostra.  Fr.  tabular,  fixed  bj-^  a 
stalk  at  one  angle ; vittse  alternate,  in- 
terrupted, bifurcate  at  the  end ; marine 
(PI.  l3.  fig.  1). 

59.  Anaulus.  Fr.  rectangular,  single,  com- 
pressed, with  lateral  inflections,  giving 
the  valves  a ladder-like  appearance ; 
marine  (PI.  43.  fig.  7). 


60.  Bihlarium.  Fr.  as  in  Tetracyclus,  but 
single  ; fossil  (PI.  41.  fig.  39 ; PI.  43. 
figs.  35-49). 

61.  Terpsinoe.  Fr.  tabular,  obsoletely- 
stalked,  subsequently  connected  by 
isthmi ; vittse  transverse,  short,  inter- 
rupted and  capitate  ; aquatic  and  ma- 
rine (PI.  19.  fig.  10 ; PI.  14.  fig.  33). 

62.  Stylobiblium.  Fr.  compound ; v.  cir- 
cular, sculptured  with  continuous  striae ; 
fossil  (PI.  43.  fig.  50).] 

tt  V.  with  a median  apparent  {pseudo-') 
nodule. 

63.  Grammatophora.  Fr.  at  first  adnate, 
afterwards  fonning  a zigzag  chain ; 
vittse  two,  longitudinal,  intemipted, 
and  more  or  less  figured;  marine  (PI.  14. 
figs.  37,  38). 

Tribe  III.  Areolata.  Valves  circular,  with 
cell-like  (ai’eolar)  markings,  visible  by  ordi- 
nary illumination. 

Subtribe  I.  Disciformes.  Valves  alike,  with- 
out appendages  or  processes. 

Coh.  14.  CosciNODiscE.®.  Valves  circular. 

64.  Actinocyclus.  Fr.  solitary;  v.  cir- 
cular, undulate,  the  raised  portions 
appearing  as  rays  or  bands  radiating 
from  the  centre,  which  is  fr’ee  from 
markings ; marine  and  fossil  (PI.  18. 
fig.  43). 

66.  Actinoptychus.  Fr.  as  in  Actinocy- 
clus, but  radiating  internal  septa,  as 
weU  as  rays ; marine  and  fossil  (PI.  18. 
fig.  46). 

66.  Coscinodiscus.  Fr.  single  ; v.  circular, 
areolar  all  over;  marine  and  fossil 
(PL  18.  fig.  32 ; PI.  19.  figs.  7,  8). 

67.  Arachnoidiscus.  Fr.  single;  v.  cir- 
cular, not  undulate,  with  concentric 
and  radiating  lines,  and  intermediate 
areolae  absent  from  the  centre  (pseudo- 
nodule) ; maiine  and  fossil  (PI.  12. 
fig.  12). 

68.  Asterolampra.  Fr.  single ; v.  circu- 
lar, finel}’^  areolar,  except  in  the  centre 
and  at  equidistant  clear  marginal  rays 
radiating  fr’om  the  centre,  w^hich  is 
traversed  by  radiating  dark  lines 
(septa)  alternating  with  the  marginal 
rays ; fossil  (PI.  19.  fig.  6). 

69.  Asteromphalos.  As  Asterolampra,  but 
two  of  the  central  dark  lines  parallel, 
and  the  coiTesponding  marginal  ray 
obliterated ; fossil  (PI.  19.  fig.  2 ; PI  4.'3 
fig.  15). 
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70.  Ilalionyx.  Fr.  single;  v.  circular, 
without  septa,  with  rays  not  reach- 
ing the  centre,  and  with  intennediate 
shorter  rays;  between  the  rays  trans- 
A'erse  (concentric  ?)  areolar  lines ; fossil 

^ (PI.  43.  fig.  51). 

71.  Odontodiscus.  Fr.  single,  lenticular ; 

V.  covered  with  puncta  (areolre)  ar- 
ranged in  radiating  rows  or  excentri- 
cally  cuiwed  lines,  and  with  erect  mai’- 
ginal  teeth ; fossil  (PI.  43.  fig.  52). 

72.  Omphalapelta.  As  Actinoptyclms,  but 
upper  part  of  margin  of  valves  with  a 
few  erect  spines ; fossil  (PI.  43.  fig.  53). 

73.  Symbolophora.  Fr. single, disk-shaped; 

V.  with  incomplete  septa  radiating 
from  the  solid  angular  mubilicus,  and 
intennediate  bundles  of  radiating  lines ; 
marine  and  fossil  (PI.  19.  fig.  6 ; PI.  43. 
figs.  54,  55,  56). 

74.  Systephania.  Fr.  single ; valves  cir- 
cular, areolar,  without  rays  or  septa, 
with  a crovTi  of  spines  or  an  erect 
membrane  on  the  outer  surface  of  each 
valve ; fossil  (PI.  43.  figs.  57,  58). 

Cob.  15.  Angulifer^.  Valves  angular. 

75.  Amphitetras.  Fr.  at  first  united, 
afterwards  separating  into  a zigzag 
chain,  rectangular ; v.  rectangidar,  the 
angles  often  produced ; marine  (PI.  12. 
fig.  9). 

76.  Amphipentas.  Fr.  solitary ; v.  penta- 
gonal ; fossil  (PI.  19.  fig.  11). 

77.  Lithodesmium.  Fr.  united  into  a 
sfraight  filament;  v.  triangular,  one 
side  plane,  the  others  undulate ; marine 
(PI.  13.  fig.  4). 

Tribe  IV.  AppendicidatfP.  Valves  with 
processes  or  appendages,  or  with  the  angles 
produced  or  inflated. 

Cob.  16.  Eupodisceje.  Fr.  disk-shaped ; 
V.  circidar. 

78.  Mipodiscits.  Fr,  single,  disk-shaped ; 
V.  circular,  with  tubular  or  hom-like 
processes  on  the  sm-face;  aquatic  and 
marine  (PI.  12.  figs.  30,  31). 

[79.  Auliscus.  As  Eupodiscus,  but  pro- 
cesses obtuse  and  more  solid ; fossil 
(PI.  43.  fig.  60).] 

80.  Insilella.  Fr.  single,  fusifonn ; v. .. 
equal,  with  a median  turgid  ring  be- 
tween them  (= terete  Biddtdphui)]  ma- 
rine. 

Coh.  17.  Biddulphieje.  Fr.  flattened ; v. 
elliptical  or  suborbicidar. 

81.  Biddulphia.  Fr.  rectangular,  more  or 


less  united  into  a continuous  or  zigzag 
filament;  the  angles  infiated  or  pro- 
duced into  horns;  v.  convex,  centre 
usually  spinous ; marine  (PI.  12.  fiff.  15 ; 
PI.  14.  fig.  9). 

82.  Isthmia.  Fr.  rhomhoidal  or  trape- 
zoidal, cohering  by  one  angle  ; angles 
produced;  marine '(PI.  13.  fig.  2). 

83.  Ch<etoc(fros.  Fr.  compressed ; v.  equal, 
with  a long  spine  or  filament  on  each 
side ; marine  (PI.  41.  fig.  47). 

84.  dthizoselenia.  Fr.  elongate,  subcylin- 
drical,  marked  with  transverse  or  spiral 
lines,  ends  oblique  or  conical,  and  with 
one  or  more  terminal  bristles ; mai-ine 
(PI.  41.  fig.  46). 

[85.  Hemiatdus.  Fr.  single,  compressed, 
rectangidar,  angles  produced  into  tu- 
bular direct  processes,  those  on  one 
valve  longer  than  those  on  the  other ; 
fossil  (PI.  19.  fig.  .3). 

86.  Syrinyidhtm.  Fr.  single,  terete,  acu- 
minate at  one  end,  two-horned  at  the 
other  ; marine  (PI.  43.  figs.  32,  33). 

87.  Periptera.  Fr.  single,  compressed ; v. 
unequal,  one  simply  turgid,  the  other 
with  marginal  ^^^ngs  or  spines;  fossil 
(PL  43.  figs.  66,  67). 

88.  Dicladia.  Fr.  single ; v.  unequal, 
one  turgid  and  simple,  the  other  two- 
homed  ; fossil  (PI.  43.  figs.  61-65).] 

Coh.  18.  Angulat.®.  Valves  angular. 

89.  Triceratium.  Fr.  free ; v.  triangular, 
each  angle  with  a minute  tooth  or  hom ; 
marine  (PI.  13.  fig.  29). 

[90.  Syndmdriiini.  Fr.  single,  subqua- 
drangular ; v.  unequal,  slightly  tm’gid, 
one  smooth,  the  other  with  numerous 
median  spines  or  little  horns  branched 
at  the  ends  (PI.  43.  fig.  59).] 

**  Frustuks  enveloped  in  a mass  of  gelatine, 

or  contained  in  gelatinous  tubes,  forming 

a frond. 

91.  Mastogloia.  Frond  mammillate ! 
frustides  like  Navicula,  but  hoops  with 
locidi;  aquatic  and  marine  (PI.  42. 
fig.  22). 

92.  Dicldcia.  Frond  leaf-like ; frustules 
like  Navicula,  or  Stauroneisj  marine 
(PI.  14.  fig.  16). 

93.  Berkeleya.  Frond  romided  at  base, 
filamentous  at  circiunference  ; frustules 
navicular ; marine  (PI.  14.  fig.  8). 

94.  Homceocladia.  Frond  spamigly  di- 
vided, filifonn ; frustules  like  Nitzscliia, 
marine  (PI.  14.  fig.  15). 

95.  Colletoncma.  Frond  filamentous. 
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filaments  not  branched ; fr.  lilce  Navi- 
ctila  or  Gyrosigma  ; aquatic. 

96.  Schizonema.  Frond  filamentous, 
branched ; fi’.  like  Navicula ; marine 
(PI.  14.  fig.  12). 

97.  Encyonema.  Frond  filamentous,  but 
little  branched;  h.Vike  Cymhella  •,  aqua- 
tic tPl.  14.  fig.  10). 

98.  SyncycUa.  Fr.  those  of  Cynibella, 
rmited  in  circidar  bands,  immersed  in 
an  amorphous  gelatinous  frond;  ma- 
rine (PI.  14.  fig.  14). 

99.  FrustuUa.  Fr.  those  of  Navicula,  iiTe- 
gularlyscattered  through  an  amorphous 
gelatinous  mass;  aquatic  (PI.  14.  fig.  17). 

100.  Micromcga.  Fr.  those  of  Navicula, 
ari’anged  in  rows,  in  gelatinous  tubes, 
or  sun'ounded  by  fibres,  these  being 
enclosed  in  a filiform  branched  frand ; 
marine  (PI.  13.  fig.  8). 

The  following  also  ai-e  figured : — Arthro- 
gyra  (PI.  42.  fig.  23) ; Cladogramma  (PI.  42. 
fig.  24) ; Coseinopliama  (PI.  42.  fig.  25) ; Eisi- 
phonia  (PI.  42.  fig.  26);  and  Liostephania 
(PI,  42.  fig.  32). 

Bibl.  Ralfs,  Ann.  Nat.  Hist.  1843.  xi. 
p.  447,  xii.  pp.  104,  271, 346,  467;  Thwaites, 
Ann.  Nat.  Hist.  1847.  xix.  p.  200,  xx.  pp.  9, 
343 ; 1848.  2nd  ser.  i.  p.  161 ; Dickie,  1848. 
2nd  ser.  ii.  pp.  93, 163 ; Smith,  Brit.  Diatom. ; 
id.  Ann.  N.  H.  1850.  2nd  ser.  v.  m 121, 
Microscopic  Journal,  part  10.  1854 ; Bailey, 
Silliman's  Journ.  xli.  xlii. ; id.  Ann.  N.  H. 
1851.  viii.  p.  167,  and  Smithson.  Contrib. 
1854;  Ehrenberg,  Inf usionsthier chon  •,  id. 
Abhandl.  d.  Betl.  Akad.  1839,  1840;  id. 
Bericht  d.  Berl.  Akad.  passim-,  id.  Mikro- 
geologie-,  Br^bisson,  Considerations  sur  les 
Diatomees ; Rabenhorst,  Die  Siisswasser 
Diatom. ; Kiitzing,  Bacillar,  and  Species 
Algarum-,  Pritchard,  Infusorial  Animal- 
cides ; Alex.  Braun,  Verjungung  {Ray.  Soc. 
Vol.  1853);  Nageli,  Einzell.  Algen.  p.  9; 
Focke,  Bhysiologiscli.  Studien,  Ilefit  ii.  1853 ; 
Meneghini,  Sidl.  Animalit.  &c.  {Ray  Soc. 
Vol.  1853)  ; Gregory,  Mic.  Journ.  1864  and 
1857 ; Smith  {South  France'),  Micr.  Journ. 
1855 ; id.  {Pyrenees),  1867 ; Greville,  Micr. 
Journ.  1867 ; Roper,  ibid.  1857 ; and  many 
other  panel’s  in  the  same  Journal. 

DICELLA,  W'emcck. — A genus  of  Infii- 
poria,  of  the  family  Trachelina  (?),  Ehr. 

Char.  Those  of  Bursaria,  with  two  im- 
moveable setaceous  appendages. 

B.  appendiculata. 

Bibl.  A\’emeck,  Ber.  d.  Bvrl.  Ak.  1841. 
p.  377. 

DICIIROISM  (double  colour)  is  the  tei'm 


applied  to  the  property  possessed  by  many 
doubly  refr’acting  crystalline  substances,  of 
exhibiting  two  colours  when  light  is  trans- 
mitted through  them  in  difierent  positions. 
It  may  be  obseiwed  under  the  microscope  in 
crystals  of  the  tomnialine,  the  acetate  of 

3er,  the  chloride  of  palladium,  and  the 
ite  of  chromium  and  potash,  or  of  chro- 
mium and  ammonia. 

Dichroism  depends  upon  the  absoi’ption  of 
some  of  the  colom’ed  rays  of  the  polarized 
light  in  the  passage  through  the  crystal,  this 
absolution  varying  with  the  different  relative 
positions  of  the  planes  of  primitive  pola- 
rization of  these  rays,  to  the  axis  of  double 
refraction  of  the  ci’j’stals,  so  that  the  two 
pencils  foi’med  by  double  refraction  are 
differently  coloured. 

In  the  acetate  of  copper,  the  two  colours 
are  deep  blue  and  yellowish  green ; in  the 
chloride  of  palladium,  they  ai’e  red  and 
green;  in  the  oxalate  of  chromium  and 
potash  they  are  blue  and  green,  and  in  the 
tourmaline  they  are  not  always  the  same. 
The  variation  in  colom’  is  entirely  indepen- 
dent of  the  thickness  of  the  crystal. 

Bibl.  Brewster,  Phil.  Trans.  1819,  and 
Optics,  p.  353 ; Herschel,  Encyc.  Metrop.  art. 
Light,  p.  1064. 

DICKIEIA,  Berkeley  and  Ralfs. — ^A  ge- 
nus of  Diatomacese. 

Char.  Frustules  navicular,  irregularly 
scattered  tkrough  a fiat  xmdulate  fr-ond  or 
subgelatinous  layer,  naiTowed  at  the  base  so 
as  to  appear  substipitate. 

1.  D.  ulvoides  (PI.  14.  fig.  16 : a,  frond, 
nat.  size ; b,  portion  magnified ; c,  prepared 
fr’ustule,  fr’ont  view ; d,  valve).  Stipes  vei’y 
shori,  capillai’y;  frond  oblong,  irregidarly 
lobed  or  crenidate ; frustides  oblong,  ob- 
tuse-angled, tmncate  at  the  ends;  valves 
oblong,  with  a stauros ; length  of  fr-ond  1 to 
1^";  of  frustides,  1-1000  to  1-720";  marine. 

Frond  very  psile  purplish  white.  Recent 
frustules  with  a round  colom-less  spot  at 
each  of  the  foiu-  angles  (in  the  front  riew). 
Found  in  shallow  pools  between  high  and 
low-water  mark. 

2.  D.pinnata.  Frond  in-egularly  divided, 
or  laciniate ; v.  like  Navicula.  Marine. 

Bibl.  Berkeley  and  Ralfs,  Ann.  Nat.  Hist. 
1844.  xiv.  p.  328,  and  1851.  viii.  204 ; Kiit- 
zing,  Bacill.  p.  119,  Sp.  Alg. p.  109;  Thwaites, 
Ann.  Nat.  Hist.  1848.  i.  p.  171 ; Smith,  Brit. 
Diat.  ii.  166. 

DICKSONIA,  L’ll^ritier. — A genus  of 
Dicksoniero  (Polypodioid  Ferns),  including 
fine  arborescent  species.  All  exotic. 
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DICKSONIEJ3.— A family  of  Polypo- 
dioid  Eems. 

Illustrative  genera. 

1.  Dichsonia.  Valves  of  the  indusium 
unequal. 

2.  Cihotium,  Valves  of  the  indusium 
nearly  equal. 

3.  Cystodium.  True  indusium  plane, 
false  indusium  hood-like,  with  conuivent 
margins. 

4.  Thyrsoptens.  Sori  semiglobose ; in- 
dusium cup-like,  the  sori  on  a hi-  ti-ipin- 
nate  fertile  leaf  destitute  of  parenchyma,  so 
as  to  form  a thju’se. 

5.  Deparia.  Sori  as  in  4,  but  with  the 
parenchjTua  of  the  leaf  developed. 

DICLADIA,  Ehr. — A (doubtful)  genus 
of  Diatomacese. 

Cltar.  Frustules  single;  valves  unequal, 
one  turgid  and  simple,  the  other  two- 
horned, the  horns  sometimes  branched. 
Marine  and  fossil. 

Frustules  siliceous,  bivalve ; minute  stnic- 
txxre  of  valves  imdetermined. 

Four  species,  none  British : 

D.  capreolus  (PI.  43.  figs.  63,  64)  ; D.  an- 
tennata  (PI.  43.  fig.  61)  ; D.  bidbosa  (PI.  43. 
fig.  62) ; D.  clathrata  (PI.  43.  fig.  65). 

Bibl.  Ehrenb.  Ber.  d.  Berl.  Ahad.  1844. 
p.  73,  and  Mikrogeologie ; Kiitzing,  Sp.  Alg. 
p.  24. 

DICOTYLEDONS.  — One  of  the  two 
great  divisions  of  the  Angiospennous  Flow- 
ering Plants,  synonymous  with  the  Exogens 
of  Decandolle,  and  opposed  to  Monocotyle- 
dons,— the  name  being  deilved  from  the  con- 
dition of  the  embryo  prevailing  throughout 
the  vast  majority  of  plants  included  in  this 
assemblage.  As'in  all  other  natural  groups, 
instances  occur  wherein  the  particidar  cha- 
racter from  which  the  name  is  derived,  the 
presence  of  a pair  of  cotyledons  in  the 
embryo,  is  absent,  as  in  Orobanche,  &c.  (like 
the  Orchidacefe  and  other  plants  among  the 
Monocotyledons) ; hut  in  these  cases  the 
plants  agree  with  Dicotyledons  in  general 
in  all  the  rest  of  the  prominent  characters, 
such  as  the  structure  of  stem,  leaves,  plan 
of  flower,  &c.  See  Vegetable  Kingdom, 
Wood,  and  Seed. 

DICKANACE^. — A family  of  Apocar- 
pous operculate  Mosses,  branching  W in- 
novations, or  with  the  tops  of  the  fertile 
branches  several  times  divided.  Leaves 
lanceolate  or  subulate,  channeled-concave, 
with  a nerve  mostly  dilated  and  flattened, 
rarely  slender,  scarcely  cylindrical.  The 


cells  prosenchymatous  (often  mingled  -Rfith 
parench)  niatous),  rarely  papUlose,  mostly 
empty,  often  thickened  upwards,  thereby 
roimded  or  elliptical ; the  oasilar  cells  ar- 
ranged in  a curved  manner  at  the  margins 
of  the  leaves,  distinctly  diverse,  paren- 
chjTiiatous,  lax,  thick,  large,  fiat  or  with  a 
more  or  less  thick  and  pateUiform  front,  de- 
licate or  robust,  hyaline,  fuscous,  brown  or 
pui-ple,  ultimately  marcescent,  mostly  very 
conspicuous  (alar  cells).  Capsule  oval  or 
cylindrical,  arched  or  straight,  apophysate 
or  stnimous  at  the  base,  with  a subulate 
operculum.  Peristome,  if  present,  purple, 
teeth  trabeculate. 

British  Genera. 

1.  Blindia.  Calyptra  dimidiate,  hood- 
shaped, peristome  wanting  or  simple,  then 
of  sixteen  equidistant,  lanceolate,  distantly 
articulated,  smooth,  slender  teeth,  slightly 
trabeculate  within,  purple,  cartilaginous. 
Capsule  exannulate. 

2.  Dicranum.  Calyptra  dimidiate.  Peri- 
stome simple,  teeth  connate  at  the  base  into 
a more  or  less  emergent  membrane,  or  equi- 
distant and  arising  below  the  orifice  of  the 
capside,  split  more  or  less  deeply,  even  in 
some  cases  to  the  base,  into  two  or  rarely 
more  free  arms,  piu’ple  below,  trabeculate- 
nodose  above  (figs.  169  & 170). 


Fig.  169. 


Dicranum  palustrc. 

Fig.  169.  Mouth  of  the  capsule  with  the  peristome 
everted.  Magnified  40  diameters. 

Fig.  1/0.  Portion  of  the  peristome.  Magnified  100 
diameters. 

DICKANUM,  Iledw. — A genus  of  Di- 
cranacese  (Apocarpous  operciuate  Mosses), 
including  numerous  British  species,  very 
varied  in  size  and  habit ; some,  such  as  D. 
scoparium,  very  common  (see  .^ngstecemi.a 
and  Leucobryum). 

Bibl.  Wilson,  Bryol.  Brit.  p.  61. 

DICTY'^DIUM,  Schrad.  — A genus  of 
Myxogastres  (Gasteromycetous  Fungi),  ex- 
ceedingly elegant  little  plants,  _gi-owing  upon 
rotten  wood.  The  peridium  is  excessively 
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delicate  and  the  peculiar  capillitimn  ad- 
herent to  it ; so  that,  when  the  spores  are 
expelled,  the  ti'anspai-ent  case  pj- 
appears  like  a cage,  formed  of 
the  veins  alone.  There  are 
no  filaments  mingled  with 
the  spores.  D.  umbilicatam 
(fig.  1/1)  is  a British  species ; 
it  is  of  a bro^vnish-purple  co- 
lour until  the  spores  are  dis- 
charged, then  hyaline ; it  is 
gregarious  in  its  hahit  of 
growth. 

Bibl.  Berk,  in  Hook.  Brit. 

Flora,  V.  pt.  2.  p.  317 ; Gre- 
viUe,  Sc.  Crypt.  FI.  pi.  153  j 
Fries,  Syst.  Myc.  iii.  p.  164 ; 

Schrad.  Fov.  Gca.  p.  11,  Dictydium  umbi- 
&c.  5 Corda,  Icon.  Fung.  v.  licatum. 

pi.  3.  fig.  36.  25  diam. 

DICTYOCHA,  Ehr.— The  natui-e  of  the 
curious  bodies,  of  which  the  genus  Dic- 
I tyocha  consists,  is  unltnown.  They  consist 
I of  a single  piece ; hence  they  are  not  Biato- 
I macese.  This  piece  is  siliceous  and  loosely 
: reticular  or  stellate.  Perhaps  they  are  spi- 

I cula  of  Echinodermata  ? They  are  both 
marine  and  fossil. 

! Kiitzing  enumerates  twenty-nine  spe- 
cies (?) ; distinguished  principally  by  the 
number  of  external  spines  and  internal 
areolce ; they  vary  in  diameter  from  1-1150 
to  1-370". 

1.  D.  gracilis  (PI.  18.  fig.  46:  a,  perspective 
view ; b,  side  view ; c,  view  from  above). 

2.  D.  fibula  (PI.  42.  fig.  19). 

Bibl.  Ehrenberg,  Abh.  d.  Berl.  Akad. 
1838,  1839,  1840,  and  Ber.  d.  Berl.  Akad. 
1844,  1845 ; Kiitzing,  Bacill.  p.  140,  Sp. 
Alg.y.  142. 

DICTYOLAMPRA,  Ehr. — A genus  of 
Diatomacese. 

Char.  Frustules  single;  no  internal  septa ; 
va.lves  equal,  cellular  (apparently)  in  the 
middle,  the  smooth  margin  radiate. 

_ D.  Stella  ^1.  43.  fig.  68).  The  only  spe- 
cies. Probably  a Cyclotella  P Found  among 
Poh/cystina  from  Barbadoes. 

Bibl.  Ehr.  Ber.  d.  Berl.  Akad.  1847.  p.  54. 

BICTYOPTERIS,  Presl.— A genus  of 
Poljpodiese  (Ferns),  deriving  their  name 
from  the  reticulated  arrangement  of  the 
veins. 

BICTYOPYXIS,  Ehr. — A genus  of  Bia- 
tomaceaj. 

It  includes  those  species  or  forms  of  Pyxi- 
dicula  which  are  smooth  ((.  e.  not  areolar). 

I See  Pyxidicula. 


Bibl.  Ehr.  Ber.  der  Berl.  Akad.  1844. 
p.  262;  Kiitz.  Sp.  Alg.  p.  125. 

BICTYOSIPHON)  Grev.— A genus  of 
Bictyosiphonaceaj  (Fucoid  Algae),  repre- 
sented in  Britain  by  a common  orandied 
filamentous  sea-weed  {D.  focniculaceus), 
with  the  frond  growing  from  one  to  several 
feet  long,  of  an  olive  or  rusty-brown  co- 
lom\  The  fructification  at  present  known 
consists  of  ovoid  sporanges,  imbedded  in  the 
cellular  tissue  of  the  branches,  lying  length- 
ways ; they  open  by  a pore  at  the  surface. 

Bibl.  Flaiwey,  Br.  Mar.  Alg.  p.  40, pi.  7 B ; 
GreviUe,  Alg.  Brit.  pi.  8 ; Thuret,  Ann.  des 
Sc.  Nat.  3 ser.  xiv.  p.  238. 

BICTYOSIPHONACEyE.— A family  of 
Fucoidese.  Olive-coloured  sea- weeds  Avith 
cylindrical  branched  fronds,  the  oosporanges 
imbedded  lengthways  in  the  substance  of 
the  frond,  opening  by  a pore  on  the  smface. 


British  Genera. 

1.  Dictyosiphon.  Root  a minute  naked 
disk ; frond  cylindrical,  branched ; oospo- 
ranqes  scattered  irregularly,  solitary  or  in 
dot-Uke  sori. 

2.  Striaria.  Root  a minute  naked  disk ; 
frond  cylindrical,  branched ; oosporanges 
arranged  in  transverse  lines  on  the  surface 
of  the  frond. 

Bibl.  See  the  genera. 

BICTYOSPORIIJM,  Corda.— A genus 
of  Torulacei  (Coniomycetoiis  Fungi)  con- 
taining one  species,  D.  ele- 
gans  (fig.  172),  a minute 
fungus  growing  upon  oak 
which  has  been  stnpped  of 
its  bark;  veiy  remarkable 
for  the  reticulated  charac- 
ter of  its  spores. 

Blbl.  Berk.  andBr.ylwn. 

Nat.  Hist.  2 ser.  v.  p.  460 ; 

Corda,  Ico)i.  Fung.  ii.  pi.  8. 
fig.  29. 

BICTY^OTA,  Lamx. — A genus  of  Bic- 
tyotacem  (Fucoid  Algae),  containing  one 
British  species,  B.  dichotoma,  common  be- 
tween tide-marks,  on  rocks,  &c.,  remarkable 
for  its  dichotomously  divided  membranous 
frond,  of  olive-green  colour,  3 to  12"  long, 
which,  on  distinct  individuals,  produces 
three  kinds  of  reproductive  organs,  viz.  1. 
tetraspores,  divided  crucially,  and  either 
scattered  or  arranged  in  sori ; 2.  spo7-es 
grouped  in  sori  and  covered  by  the  common 
epidermis  of  the  thallus ; and'  3.  antheridiu, 
in  patches  on  either  face  of  tlio  thallus. 

Bibl.  Harvey,  Brit.  Alg.  p.  39,  pi.  7 A ; 


Dictyosporium 

elcgans. 

Spores  magnified 
lUOO  diameters. 
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Phyc.  Brit.  pi.  10.3;  Greville,  Aly.  Brit. 
pi.  10 ; Thm-et,  Ann.  des  Sc.  Nat.  4 s(5r.  iii. 
p.  7,  A.  2. 

DICTYOTACEjE. — A family  of  Fucoi- 
dete.  Olive-coloui'ed  inarticidate  sea-weeds, 
with  large  spores  like  those  of  FiicaceiB, 
superficial,  in  definite  spots  or  lines  (sori), 
or  scattered.  Root  coated  with  woolly 
fibres.  Frond  flat. 

Many  other  genera  are  included  in  this 
family  by  most  authors ; hut  Thuret  has 
pointed  out  that  the  genera  here  named 
produce  spores,  while  the  structures  de- 
scribed as  such  in  the  others  are  oosporanges. 
Padina  presents  some  interesting  points  of 
microscopic  structure.  All  the  genera  are 
formed  of  very  regular  mm’ifonn  paren- 
chpna. 

British  Genera. 

1.  Ilaliseris.  Frond  dichotomous,  with  a 
midrib. 

2.  Padina.  Frond  ribless,  fan-shaped, 
concentrically  streaked.  Sori  linear,  con- 
centric, bursting  through  the  epidermis. 

3.  Zonaria.  Frond  rihless,  lobed,  con- 
centrically striate.  Sori  roundish,  contain- 
ing spores  and  jointed  threads. 

4.  Taonia.  t'rond  ribless,  irregularly  cleft, 
somewhat  fan-shaped.  Sori  linear,  concen- 
tric, superficial,  alternating  with  scattered 
spores. 

5.  Dictyota.  Frond  ribless,  dichotomous. 
Sori  roundish,  scattered,  bursting  through 
the  epidermis,  or  (on  distinct  individuals) 
scattered  spores. 

For  other  genera  often  included  here,  see 
Sporochnacb.®,  Punctabiace^,  Dictyo- 

SIPHONACE.®,  and  CuTLEBIACEiE. 

Bibl.  See  the  genera. 

DICTYOXYPHIUM,  Hooker.— A genus 
of  Davalliefe  (Polypodioid  Ferns).  Exotic. 

DIDERMA,  Pers. — A genus  of  Myxo- 
gasti'es  (Gasteromycetous  Fungi),  consisting 
of  minute  epiphytic  plants,  of  tolerabty  per- 
sistent sti’iictme  (fig.  173). 

The  pecidiar  character  re- 
sides in  the  double  layer  of 
the  peridiimr,  the  outer 
being  smooth  and  crust-like, 

.fragile  and  dehiscent,  while 
the  inner  is  very  delicate 
and  evanescent.  Ihe  spores,  uiderma  lepidotum. 
among  which  are  foimd  fila-  Magn-  25  dmms. 
ments  adherent  either  toward  the  base  or 
to  a columella,  are  at  first  compacted  to- 
gether into  a ball,  whicli,  after  the  absoip- 
tion  of  the  inner  layer  of  the  peridium,  lies 


loose  in  the  outer  case.  The  species  vary 
in  habit,  being  either  stipitate  with  the 
stalk  more  {Leangium,  Lkri  or  less  {Leocar- 
pus,^  Lk.)  distinct  in  different  cases,  and 
sessile.  A dozen  species  are  recorded  as 
British,  of  which  the  sessile  D.  globomm, 
and  the  obscm’ely  stalked  D.  rernicosum, 
appear  the  commonest. 

Bibl.  Berk,  in  Hook.  Brit.  FI.  v.  pt.  2. 
p.  310 ; Ann.  Nat.  Hist.  i.  267 ; Crypt.  Bot. 
p.  337 ; Fries,  Syst.  Myc.  iii.  96 ; Summa 
Veq.  460 ; Greville,  Sc.  Cnjpt.  FI.  pis.  3, 
122  & 132  ; Corda,  Ic.  Fung. 

DIDYMIUM,  Schrad. — A genus  of  Myxo- 
gastres  (Gasteromycetous  Fungi),  consisting 
of  minute  plants  growing  upon  leaves,  bark, 
rotten  wood,  &c.  (fig.  174),  distinguished  by 
its  double  peridium,  of  which,  however,  tlie 
inner  membranous  layer  is  the  true  case 
(bursting  in-egidarly),  while  w-  174 
the  outer  forms  a kind  of 
bark,  which  breaks  up  into 
little  scales  or  mealy  down. 

Filaments  exist  twming 
among  the  spores  adherent 
to  the  peridium.  Sixteen  Didymium 

species  are  recorded  as  Bri-  liquidum. 

tish,  several  of  which  are  not  25  diams. 

imcomnion.  They  vary  in  habit,  like  the 
Didernue,  being  either  stalked,  sessile,  or 
adnate  to  their  support.  D.  farinacmrn  is 
figured  by  Sowerby  as  Trichia  splmrocephala. 

Bibl.  Berk.  Hook.  Br.  FI.  v.  pt.  2.  p.  312, 
Ami.  Nat.  Hist.  i.  p.  267,  2 ser.  v.  p.  365, 
xiii.  p.  459,  Crypt.  Botany,  p.  337 ; Fries, 
Syst.  Myc.  iii.  p.  113 ; Summa  Veg.  461 ; 
Sowerby,  Fungi,  pis.  12,  240,  412 ; Corda, 
Icon.  Fung. 

DIDYMOCHLriENA,  Fig.  175. 
Desv. — A genus  of  As- 
pidiese  (Polj-podioid 
Ferns),  with  a curious 
elliptical  indusium 
opening  on  each  side 
(tigs.  175  & 176).  Exotic. 

Fig.  176. 


Didymocbltsna  slnuosa. 

Fig.  175*  A 8oru8  from  above.  Magn.  20  diams. 

Fig.  176.  Transverse  vertical  section  of  ditto. 

DIDYMOCLADON,  Ralfs.— A genus  of 
Desmidiaceae. 

Char.  Cells  single,  constricted  at  the 
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middle,  end  %dew  tri-orqundrongiilar;  each 
angle  with  two  processes,  one  lateral  and 
in  the  fi-ont  view  nearly  pm’allel  with  the 
corresponding  one  of  the  other  segment,  the 
other  superior  and  divergent. 

The  two  processes  distinguish  this  genus 
from  Staurastrum. 

D.  furcifferus  (PI.  10.  fig.  32,  fi-ont  view  j 
fig.  56,  end  view). 

a,  end  view  triangular, 

/3,  end  view  quadrangular. 

Length,  including  processes,  1-330". 

Bidl.  Ralfs,  Brit.  Desmid.  p.  144. 

DIDYMOIIELIX,  Griffith.— A genus  of 
Oscillatoriacese  (Confeiwoid  Algae),  -with  the 
threads  consisting  of  pairs  of  microscopic, 
interlacing,  fiattened,  feiTuginous,  spiral  fila- 
ments. (Probably  smTounded  by  gelatine.) 

I D.  ferriiginea  {GallioneUa  ferrug.,  Ehr., 

I Glaeotila  ochracea,  Kiitz.). 

1 Foimd  in  fenaiginous  bog-water, 

j The  structure  of  the  compound  filaments 
j of  which  this  beautiful  and  cmious  organism 
! consists  requires  gi’eat  care  to  elicit,  both 
j on  accoimt  of  their  minute  size  and  their 
I peculiai-  form.  The  breadth  of  the  filaments 
i is  from  1-5000  to  1-30,000",  the  average 
1-10,000  to  1-20,000".  The  filaments  are 
; imbued  with  peroxide  of  iron,  but  they  con- 
i tain  no  silica,  or  at  least  not  more  than  a 
I mere  trace,  such  as  is  natiu’aUy  invariably 
I associated  with  the  peroxide.  When  treated 
with  hydrosulphm’et  of  ammonia,  they  be- 
come black.  When  acted  upon  slowly  with 
' dilute  muriatic  acid,  the  colom  gi-adually 
i vanishes,  a very  transparent  coloiuiess  cast 
! of  the  original  being  left.  If  the  compomid 
filaments  be  macerated  for  some  time  in 
; distilled  water,  the  filaments  will  separate 
(PI.  1.  fig.  10  d).  When  examined  with  a 
|-inch  object-glass,  the  filaments  present  the 
appearance  represented  in  PI.  1.  fig.  10  a. 
When  a higher  power  is  used,  they  appeal’ 
as  in  fig.  10  6,  which  represents  them  as  seen 
when  too  much  liquid  is  contained  between 
the  slide  and  the  cover,  or  when  the  proper 
correction  is  not  made  for  the  thickness  of 
the  glass  cover  and  of  the  liquid,  or  when 
they  are  Ijnng  edgewise.  When  lying  fiat 
upon  the  slide,  and  the  coiTection  is  perfect, 
thw  appear  as  in  PI.  1.  fig.  10  c. 

In  tne  natural  state,  a quantity  of  yel- 
lowish-brown gelatinous  matter  is  alwa3’s 
found  in  the  water  containing  the  filaments. 
Lhrenberg  supposed  that  they  are  foimed  in 
or  from  this.  vVe  have  always  found  in  this 
ferniginqus  gelatine  some  libres  of  a vei’j' 
minute  Nostochaceous  plant  (probably  Ana- 


haina  subtilissima,  Kiitz.).  Rabenhorat  has 
described  what  appears  to  be  Didy»iohelix 
under  the  name  ot  Glccosphccra ; but  his  ac- 
count of  the  development  is  rather  obscure. 
Mettenheinier  regards  Gall,  ferruginea  as  a 
sporiferous  form  of  Leptothrix  ochracea. 

The  Didymohelix  is  by  no  means  conmiou, 
even  in  winters  which  contain  a very  copious 
ferruginous  deposit. 

Didymohelix  may  be  preserved  either  in 
the  di’y  state,  in  chloride  of  calcimn,  or  in 
balsam;  perhaps  the  cliloride  is  the  best. 
Balsam  renders  it  vei’y  rfansparent. 

We  have  enumerated  this  as  a test-ob- 
ject for  the  general  exceUence  of  a high- 
power  object-glass,  also  of  the  observer’s 
management  of  the  microscope.  See  Test- 
Objects. 

Btbl.  Ehr.  Inf  us. ; Kiitz.  <^.  Alg.  p.  363 ; 
Ralfs,  Ann.  Nat.  Hist.  1843.  xii.  p.  351 ; 
Grif.  Ami.  Nat.  Hist.  1853.  xii.  p.  438 ; Ra- 
benhorst,  Hedtcigia,  p.  43,  pi.  8;  Metten- 
heimer,  Abh.  Senkenb.  Ges.  ii.  p.  139. 

DIDYMOPRIUM,  Kiitz.— A genus  of 
Desmidiacese. 

Char.  Cells  with  a bidentate  or  bicrenate 
process  on  each  side,  imited  into  an  elon- 
gated, fr’agile,  cjdindrical,  and  regularly 
twisted  filament.  (Sheath  either  present, 
wanting,  or  indistinct.) 

Difiers  from  Desmidium  in  having  only 
two  processes,  and  not  being  angular,  and 
in  the  number  of  raj's  of  the  endochrome 
in  the  side  view  not  depending  upon  the 
number  of  angles. 

1.  D.  Borreri  (PI.  1.  fig.  11).  J oints  in- 
flated, barrel-shaped,  longer  than  broad; 
.side  view  circulai’;  angles  bicrenate.  (Sheath 
wanting  or  indistinct.) 

The  delicate  longitudinal  lines  have  been 
proposed  by  Mr.  Jenner  as  a test-object  for 
the  power  of  the  microscope ; they  are  best 
seen  in  the  empty  cells  when  dried.  Breadth 
of  filament,  including  teeth,  1-1030". 

2.  D.  Grevillii  (PI.  10.  fig.  5 ; fig.  6,  side 
view).  .Joints  broader  than  long,  with  a 
thickened  border  at  their  junction;  side 
view  broadly  elliptic;  angles  bidentate. 
(Sheath  distinct.)  Breadth  of  filamentl-470". 

Bibl.  Ralfs,  Brit.  Desmid.  p.  55. 

DIDYMOSPORIUM,  Nees.— A genus 
of  Melanconiei  (Coniomycetous  Fungi), 
growing  upon  shoots  of  trees.  The  only 
British  species,  D.  profusum,  Grev.,  has 
very  minute,  oblong,  uiiiseptate  spores,  at 
first  glued  together  like  a depressed  co- 
nical nucleu.';,  beneath  the  cniderm.'i,  after- 
wards bursting  through  and  becoming  free. 
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D.  elevatum,  Lk.  = 3Ielancouium  bicolor, 
Nees. 

Bibl.  Berk.  Hook.  Brit.  Flor.  v.  pt.  2. 
p.  367  5 Ann.  Nat.  Hist.  vi.  p.  438 ; Greville, 
Sc.  Cnjpt.  Fl.Tpl.  212.  fig.  1 (as  Stilbospom). 

HrFFLUGIA,  Leclerc. — A genus  of  In- 
fusoiia,  of  the  family  ArceUina. 

Char.  Contained  in  a spherical  or  ob- 
long, urceolate  carapace,  from  the  anterior 
extremity  of  which  are  emitted  variable 
numerous  or  multifid  tentacular  expansions. 
A(^uatic. 

The  carapace  is  membranous,  often  en- 
crusted witn  minute  gi'ains  of  sand  (and 
carbonate  of  lime  ?)  ; in  some  it  is  covered 
with  depressions  or  tubercles;  these  fomi 
the  genus  Enphjpha,  D.  The  mode  of  re- 
production has  been  obseiwed  in  H.  En- 
chehjs,  which  forms  gemmte  and  also  re- 
solves itself  into  four  “ spores.” 

Species  very  numerous. 

1.  D.  proteiformis,  E.  (PI.  23.  fig.  39). 
Carapace  oval  or  almost  spherical,  covered 
with  minute  grains  of  sand ; length  1-240". 

2.  D.  oblonga,  E.  (Z).  globulosa  (?),  D.). 
Carapace  oval,  oblong,  or  roimded,  smooth, 
brownish;  length  1-200". 

Bibl.  Leclerc,  Mem.  du  Museum,  ii.  474; 
Ehr.  Elf  us.  p.  130 ; Ber.  d.  Berl.  Akad. 
1840,  &c. ; Dujardin,  Inf  us.  p.  248;  Schlum- 
berger,  Ann.  des  Sc.  Nat.  1845.  iii.  254; 
Schneider,  Atui.  Nat.  Hist.  2nd  ser.  xiv. 
p.  332. 

DIGLEN  A,  Ehr. — A genus  of  Rotatoria, 
of  the  family  Hydatiniea. 

Char.  E}'es  two,  frontal;  foot  forked. 

There  are  no  other  appendages  than  the 
foot  and  the  rotatory  organ. 

Nine  species. 

Z>.  lacustris  (PI.  34.  figs.  21,  22).  Body 
oval,  transparent,  ti-uncate  in  front;  foot 
suddenly  attenuate,  somewhat  more  than 
l-4th  of  the  body  in  length ; toes  l-3rd 
part  of  the  foot  in  length ; aquatic ; length 
1-70". 

Bibl.  Ehr.  Inf  us.  p.  441;  Gosse,  Ann. 
Nat.  Hist.  1861.  idii.  p.  200. 

DILEPl'US,  Duj. — A genus  of  Infusoria, 
of  the  family  Trichodinsea. 

Char.  Body  fusifonn,  prolonged  ante- 
riorly in  the  form  of  a swan’s  neck,  with  a 
lateral  mouth  at  the  base  of  the  prolonga- 
tion ; entire  suitace  covered  with  idbratile 
cilia,  which  are  more  distinct  in  front  and 
near  the  mouth. 

1.  D.  folium,  D.  (PI.  23.  fig.  40).  Body 
vei’y  flexible,  in  the  form  of  a lanceolate 
leaf,  narrowed  in  fr’ont ; with  nodular,  reti- 


culated, in-egular  riba  ; aquatic  ; length 
1-160  to  1-120".  ^ 

2.  D.  anser  (Amphileptus  anser,  E.). 

3.  E.  margaritifer  (^Amphileptus  marga- 
7'itifer,  E.). 

Dujardin  separates  these  species  fr-om  the 
genus  Amphileptus,  on  account  of  their  not 
possessing  a reticidated  integument  like 
those  of  the  latter,  and  their  consequently 
imdergoing  diffluence. 

Bibl.  Duj.  Inf  us.  p.  404. 

DILOPIIOSPHORA,  Desm. — A genua 
of  Sphaironemei  (Coniomycetous  Fungi), 
consisting  of  <%j/nsrfo-like  plants  (without 
asci),  gi’owing  upon  the  leaf-sheaths  and 


Fig.  177. 


Uilophosphora  graminis. 

Spores  maguified  800  diams. 

the  glmnes  of  grasses ; remarkable  for  the 
curiously  appendaged  spores  (fig.  177). 

p.  g)-amtnis,  Desm.  = Sphcei-ia  Alopecuri, 
Fries.  Found  in  France ; does  not  appear 
to  hai'e  been  met  with  in  Britain. 

Bibl.  Desmazieres,Hn?L  des  Sc.  Nat.  2 ser. 
xiv.  p.  4,  pi.  1.  fig.  2. 

DIMORPHINA,  D’Orb.  — A genus  of 
Foraminifera,  of  the  order  Enallostegia,  and 
family  Polymoi-phinidae. 

Shell  free,  inequilateral;  first  chambers 
alternate  on  three  faces  as  in  Guttulina,  the 
subsequent  ones  arranged  in  a single  row ; 
orifice  single,  round,  on  the  summit  of  the 
convexity  of  the  last  chamber. 

Recent  and  fossil.  Not  British. 

Bibl.  D’Orbigny,  For.  Foss.  221. 

DINEMOUR  A,  Latr. — A genus  of  Crus- 
tacea, belonging  to  the  order  Siphonostoma 
and  family  PandaridDe. 

Char.  Lamellar  elytriform  appendages 
covering  the  thorax,  only  one  pan’.  Three 
first  pairs  of  legs  setiferous ; tlie  posterior 
foliaceous  and  membranous. 

D.  alata  and  D.  Lanmce  have  both  been 
found  upon  the  Beaumaris  Shark  (Lanina 
monensis). 

Bibl.  Baird,  Brit.  Entomostr.  p.  282. 

DINEMASPORIUM,  L4v.— A genus  of 
Phragmotrichacei  (Coniom3'cetous  Fungi), 
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consisting  of  minute  plants  fonning  spots 
upon  the  leaves  of  grasses.  D.  gramineum, 
Lt5v.,  the  only  British  apecies,  Fig.  178. 

= Exeipuhi  graminis,  Berk. 

Br.  Fungi,  No.  328,  and  Exc. 
gramimtm,  Corda.  It  has  a 
scattered  conceptacle,  closed  at 
fii-st,  and  subsequently  widely 
opened,  forming  a disk  covered 
with  white  spores  of  apecidiar 
form,  abruptly  produced  into 
filaments  at  each  end  (fig. 

178). 

Bibl.  Berk,  and  Broome, 

Ann.  Nat.  Hist.  2 ser.  v.  p. 

^6;  Ldveilld,  Ami  Sc. 

Nat.  3 ser.  v.  p.  274  j Ooida,  spores  magn. 
Icon.  Funq.  iii.  pi.  6.  fig.  79.  diams. 

DINOBRYINA,  Ehr.— A family  of  Infu- 
soria. _ _ • 

Char.  Bodies  variable  in  fonn,  conta,ined 
in  urceolate  carapaces,  which  are  either 
single,  or  aggregated  into  a branched  poly- 
pidom,  from  the  new  carapaces  remaining 
adherent  by  their  bases  to  the  summits  or 
the  internal  bases  of  the  preceding ; the 
result  of  multiplication  by  gemmation. 
(Astasiaea  with  a carapace.) 

Two  genera,  Dinobryon  and  Epipyxis. 

In  Dinobryon  an  anterior  red  eye-spot  is 
present,  but  not  in  Epipyxis.  In  the  former 
a flageUiform  filament  is  present ; this  is 
sometimes  met  with  in  the  latter,  but  not 
constantly. 

Bibl.  Ehr.  Inf  us.  p.  122 ; Duj.  Infus.  p. 
320. 

DINOBRYON,  Ehr.— A genus  of  Infu- 
soria, of  the  family  Dinobiyina. 

Char.  Carapaces  urceolate,  imited  into 
the  form  of  a branched  polypidom. 

1.  D.  sertularia,  E.  (PI.  23.  fig.  41).  Ca- 
rapaces sessile  or  subsessile,  shghtly  con- 
stricted near  the  somewhat  expanded  and 
excised  end ; aquatic ; length  ot  polypidom 
1-144  to  1-120”,  of  individuals  1-670”. 

Bodies  yellow  or  gi’een,  with  a red  eye- 
spot  in  front. 

2.  D.  sociale,  E.  Carapace  conictU,  trun- 
cate. 

3.  D.  gracile,  E.  Carapace  slightly  con- 
stricted in  the  middle. 

The  two  preceding  are  probably  difi'erent 
stages  or  mere  varieties  of  the  former. 

4.  I),  petiolutum,  D.  (PI.  23.  fig.  42).  Ca- 
rapaces with  long  stalks,  bodies  green ; 
aquatic;  length  of  polypidom  1-100",  of  a 
carapace  1-1420”. 

Bibl.  Ehr.  Infus.  p.  124,  and  Bcr.  d. 


Berl.  Akacl.  1840.  p.  199;  Duj,  Infus.  p. 
321. 

DINOCHARIS,  Ehr.— A genus  of  Rota- 
toria, of  the  family  Euchlanidota. 

Char.  A single  cei-vical  eye ; foot  forked ; 
carapace  closed  beneath,  and  without  teeth 
at  the  ends. 

Jaws  with  one  (or  two?)  teeth  each. 
Aquatic.  Two  horns  at  the  base  of  the 
foot. 

D.  tetractis  (PI.  34.  fig.  23;  fig.  24,  teeth). 
Carapace  acutely  triangular,  two  horns  at 
the  base  of  the  foot,  and  two  toes ; length 
1-120”. 

Two  other  species. 

Bibl.  Ehr.  Infus.  p.  471. 

DINOPHY^SIS,  Ehr. — A genus  of  Infu- 
soria, of  the  family  Peridinaea. 

Char.  Free,  single;  carapace  membranous, 
urceolate,  with  a fransverse  ciliated  furrow, 
and  a median  plicate  crest ; no  eye-spot. 

Form,  that  of  Vaginicola ; natm'e  that  of 
Peridinium.  The  fransverse  furrow  is  close 
to  the  tmncated  anterior  end ; and  from  this 
furrow  there  extends  down  the  body  a folded 
crest  or  fringe,  like  that  of  Stentor,  except 
that  it  is  a part  of  the  carapace.  A crown  of 
cilia  exists  around  the  neck,  and  a longer 
fiageUiform  filament.  Carapace  punctate. 

1.  D.  acuta.  Posterior  end  of  carapace 
subacute ; marine ; diameter  1-570". 

2.  D.  Michaelis.  Posterior  end  rounded ; 
marine ; diameter  1-570". 

Foimd  in  sea-water  with  luminous  ani- 
mals ; probably  themselves  luminous. 

Bibl.  Ehr.  Abh.  d.  Bcrl,  Akad.  1839. 
pp.  125,  161. 

DIOPHRYS,  Duj. — A genus  of  Infusoria, 
of  the  family  Ploesconina. 

Char.  Body  of  in-egular  discoidal  form, 
thick,  concave  above  and  convex  beneath, 
with  five  large  vihratile  cilia  at  the  ante- 
rior, and  four  or  five  very  long  geniculate 
setfB  near  the  posterior  end.  Marine. 

D.  marina  (PI.  23.  fig.  43 ; a,  under  view; 
b,  side  view).  Body  oval,  with  a longitudi- 
nal excavation ; length  1-680”. 

Bibl.  Duj.  Infus.  p.  445. 

DIPHYS'CIACE  Jl.—  family  of  opercu- 
lated  Acrocarpous  Mosses,  having  a capsule 
of  very  cmlous  structure.  The  leaves  are 
of  two  kinds,  the  caidine  tongue-shaped, 
composed  of  perfectly  Pottioid,  densely 
hexag'onal,  parencli3unatous  cells  filled  vdth 
chlorophyll ; tlie  perichcetial  leaves  much 
protruded,  exceeding  the  cauline,  composed 
of  cells  ultimately  destitute  of  cliloropliyll, 
therefore  of  looser  texture.  Capsule  very 
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large,  oblique,  gibbous,  somewhat  like  that 
of  Bnxbamnia.  Inflorescence  monoecious. 
British  genus : 

DIPHYSCIUM,  Mohr. — Calyptra  coni- 
cal, covering  the  operculmn.  Peristome 
simple,  internal,  resembling  that  of  Bux- 
buunna,  surrounded  at  the  base  by  a large, 
multiplex,  soluble  annulus. 

Bibl.  Wilson,  Bryol.  Brit.  p.  200. 

^ DIPLASIUM,  Presl. — A genus  of  Asple- 
nieae  (Polypodioid  Ferns).  Exotic. 

DIPLAA,  Gosse. — A genus  of  Botatoria, 
of  the  family  Euchlanidota. 

Char.  Those  of  Salpina,  except  that  the 
eye  is  wanting,  and  the  carapace  (which,  as 
in  that  genus,  is  cleft  down  the  back)  is 
destitute  of  spines  both  in  front  and  behind ; 
foot  and  toes  long  and  slender. 

Forms  a connecting  link  between 
and  Bmocharis. 

1.  I),  compressa.  Carapace  in  side  view 
fomiing  nearly  a parallelogram,  greatly  com- 
pressed; length  1-176".  Aquatic. 

2.  D.  trigona.  Carapace  trilateral ; sur- 
face delicately  punctm-ed;  length  1-160". 
Aquatic. 

Bibl.  Gosse,  Ann.  Nat.  Hist.  1851.  viii. 

p.  201. 

DIPLODIA,  Fr. — A genus  of  Sphserone- 
mei  (Coniom)'cetous  Fungi),  usually  grow- 
ing upon  dead  twigs,  &c.,  bursting  through 
the  epidermis.  Numerous  secies  have 
been  described  as  British  by  Mi\  Berkeley ; 
but  the  resemblance  of  many  to  various 
SphcBricB  is  remarked  by  him,  and  Tulasne 
states  that  they  are  only  stylosporous  forms 
of  species  belonging  to  that  genus  or  its 
allies. 

Bibl.  Berk.  Ann.  Nat.  Hist.  vi.  p.  365, 
pi.  11,  2 ser.  V.  p.  371,  xiii.  p.  459 ; Hook. 
Journal  of  Botany,  iii.  320,  v.  p.  40 ; Ld- 
veilld,  Ann.  des  Sc.  Nat.  3 sdr.  v.  p.  290; 
Tulasne,  ibid.  xx.  p.  136 ; ibid.  4 sdr.  v.  p. 
115. 

DIPLODONTUS,  Duges. — A genus  of 
Arachnida,  of  the  order  Acarina,  and  family 
Hydrachnea. 

Char.  Mandibles  terminated  by  a straight, 
acute,  and  immoveable  tooth,  to  which  is 
opposed  a moveable  hook  or  claw;  palpi 
shortish,  with  the  fourth  joint  longest  and 
terminated  by  a point  as  long  as  the  flfth 
joint ; coxae  not  veiy  broad,  in  four  separate 
groups,  the  posterior  of  which  are  semi- 
divergent  ; a bivalve,  granulated,  heart- 
shaped  genital  plate,  the  apex  directed  for- 
wards. 

1.  D.  scapidaris  (PI.  2.  flg.  30:  flg.  a, 
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labium  with  a palp,  under  view;  b,  a sepa- 
rate mandible  more  magnified  than  a).  Eyes 
very  small,  but  projecting,  wide  apart,  placed 
at  the  anterior  roxmded  angles  of  the  body, 
blackish  and  reuifoi-m,  arising  from  tlie 
fusion  of  two  stemmata.  Anterior  half  of 
the  body  black,  specified  ^vith  a few  red 
spots ; posterior  half  scarlet,  but  divided  by 
a median  longitudinal  black  band.  Length 
of  female  1-10" ; male  l-3rd  or  l-4th  the 
size  of  the  female. 

2.  D.  filipes.  Palpi  much  curved  down- 
wards, but  little  visible  from  above.  Body 
elliptical,  depressed,  bright  red,  sometimes 
marbled  with  dark  brown  spots,  fr-om  the 
^gestive  organs  being  visible  through  the 
integiunent.  Eyes  four,  at  the  very  anterior 
margin,  so  as  to  be  best  seen  from  beneath. 
Integument  finely  granidar,  without  hairs. 
Legs  red.  Length  1-25". 

H.  mendax.  Two  clear  longitudinal  rays 
at  the  fore  part  of  the  body. 

Bibl.  Duges,  Ann.  des  Sc.  Nat.  2 s^r. 
1834.  i.  p.  148. 

DIPLONEIS,  Ehr. — A genus  of  Diato- 
maceie,  not  now  retained. 

DIPLOZOON,  Nordm. — A simposed  ge- 
nus of  Entozoa,  of  the  family  Trematoda. 
The  members  have  since  been  shovm  to 
consist  of  two  indiriduals  in  a state  of  con- 
jugation. 

Char.  Body  of  individuals  soft,  elongated 
and  flattened,  imited  in  pairs  by  their  fusion 
near  the  middle,  thus  resembling  an  X ; 
each  body  terminated  posteriorly  by  a frans- 
verse,  oval,  or  almost  quadiilaterm  expan- 
sion, furnished  with  four  suctorial  acetabifia 
or  disks. 

Mouth  terminal,  anterior,  accompanied  by 
two  oblong  suctorial  disks. 

D.  paradoxuni,  the  double  animal.  Eound 
upon  the  gills  of  freshwater  fishes,  as  the 
caip,  the  roach,  the  bream,  &c.  Length 
1-6  to  1-5",  or  twice  this  length. 

The  separate  individuals,  for  which  Dujar- 
din  has  proposed  the  generic  name  Hiporpa, 
are  smaller  than  those  in  a state  of  conjuga- 
tion (length  1-100  to  1-45"),  and  contain 
no  ti’ace  of  reproductive  organs.  The  ova 
are  fomied  in  each  individual  after  the  con- 
jugation has  taken  place ; they  are  yellow, 
with  the  shell  naiTOwed  and  prolonged  into 
a spiral  or  coil. 

Bibl.  Nordmann,  Mikrogr.  Beitrdy.  1832. 
i.  p.  56;  Ann.  d.  Sc.  Nat.  1833.  xxx. ; Ehren- 
berg,  Wiegmann's  Archie,  1835.  ii.  p.  128; 
Mayer,  Beitrdg.  z.  Anat.  d.  JBntoz.  p.  23; 
Sieliold,  Sicb.  and  KoUiker's  Zeits.  f.  TFis- 
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sensch.  Zool.  iii.  p.  02  j ^ ogt,  3IitUe)'  s A)  - 
chiv,  1841.  p.  83. 

DIPPING-TUBES.  Intb.  p.  xxi. 

DIPTERA.  — The  sixth  Order  of  In- 
sects, containing  the  “ flies,”  &c. 

DISCELIACE.E.— A family  of  opercu- 
late  Acrocai-pous  Mosses,  of  gregarious 
habit,  very  dwaif  and  stemless,  arising  from 
a green  prothallium  spreading  on  the  ground. 
The  sheathing  leaves  are  appressed,  oblong, 
acuminate  and  nen-eless,  composed  of  cells 
lax  at  the  base  and  apex,  rhomboidally  pa- 
renchymatous, destitute  of  chlorophyll, 
fuscescent  and  empty.  The  capsule  is  sub- 
globose  and  inclined,  with  a snort  collum, 
annulate  and  long-stalked.  The  antheridial 
and  archegonial  flowers  are  upon  the  same 
runner  of  the  prothallium.  British  genus ; 

DISCELIUM,  Brid. — Calj^tra  longish, 
very  narrow,  split  almost  to  the  summit, 
wider  in  the  middle,  with  the  margin  invo- 
lute on  each  side  at  the  base.  Peristome 
simple,  of  sixteen  lanceolate  teeth,  fissile 
in  the  middle,  trabeculate,  striate,  cai-tila- 


giuous,  reddish  or  orange. 

Bcbl.  Wilson,  Brijol.  Brit.  p.  286. 

DISCELLA,  Berk,  and  Br. — A genus  of 
Melanconiei  (Ooniomycetous  Fimgi),  foim- 
ing  scattered,  disk-like,  dark  spots  upon 
twigs;  at  first  covered  by  the  epidennis, 
which  afterwards  splits  and  separates.  Five 
species  are  described,  occuiTing  on  the  wil- 
low, lime,  plane,  and  elder. 

Bibl.  Berk,  and  Broome,  Ann,  Nat.  Hist. 
2 ser.  V.  376,  pi.  12.  fig.  8. 

DISCOCEPHALUS,  E. — A genus  of  In- 
fusoria, of  the  family  Euplota. 

Char.  Head  distinct  from  the  body ; hoolfs 
present,  but  neither  styles  nor  teeth. 

D.  rotatorius  (PI.  23.  fig.  44).  Plyaline, 
flat,  rormded  at  each  end;  head  nan-ower 
than  the  body;  length  1-380".  Foimd  in 
the  Red  Sea.  Imperfectly  examined. 

Bibl.  Ehr.  Inf  us.  375. 

DISCOMYCETES.— The  name  of  one  of 
the  families  of  Fungi  under  Fries’s  classifi- 
cation, including  uie  Helat?llacei  and 
PiiAcrniACEi  of  the  Ascomycetes. 

DISCOPLEA,  Ehr. — A genus  of  Diato- 
maceae,  not  now  retained,  the  species  being 
referred  to  the  genera  Cyclotella  and  Cosci- 
ttodiscus. 


DISCOSIA,  Libei’t. — A genus  of  Sphsero- 
nemei  (Coniom^'cetous  Fungi),  probably  re- 
lated to  some  of  the  Sphccrice,  as  stylosporous 
forms.  The  species  have  been  described 
under  various  names;  and  the  genus  Bhli/cti- 
fhum  of  Nota:  ’s  is  synonymous  with  it.  The 


British  species  recorded  seems  to  have  been 

geatly  confused  by  dill’erent  writers,  for  the 
iscosia  alnea,  Libert,  found  on  the  leaves 
of  alder  and  beech  = Sphceria  artoci'eas,  Tode, 
Xyloma  fagineum,  Pers.,  Phlyctidium  niti- 
dttm,  W'allr.,  Ph.  clypeatum,  Notaiis ; and, 
from  its  name,  we  conclude  also  the  Hothidea 
alnea,  Pers.  of  Hook.  Brit.  Flor.,  with  its 
sjmonjTus.  Fries,  in  his  Sunima  Veget., 
gives  D.  artocreas,  alnea,  and  clypeata  as 
three  distinct  species. 

Bibl.  L^veille,  Ann.  cles  Sc.  Nat.  3 ser.  v. 
286 ; Fries,  Summa  Veget.  423 ; Fresenius, 
Beitr.  z.  Mycol.  Heft.  i.  p.  66,  pi.  8;  De 
Notaris,  Mem.  Acad,  di  Torino,  1849.  2 ser. 
X. ; Berk.,  Hook.  Brit.  Flor.  pp.  278,  288. 

DISELMIS,  Duj.  = Chlamidomonas, 
Ehr.  (^Chlatnidomonas  pulvisculus,  E.  = Ht- 
sclmis  viridis,  D. ; PI.  3.  fig.  2 b,c.',  PI.  23. 
group  30).  See  PnoTococcus. 

Dujardin  describes  a marine  species,  D. 
marina.  Body  almost  globular,  obtuse,  and 
roimded  in  front,  gi’anidar  within,  and  (from 
generic  characters)  with  a non-contractile 
tegument  and  two  siniilai'  cilia. 

He  adds  to  this  genus,  H.  Dunalii=  Fio- 
nas Dtinalii,  Jolj',  giidng  rise  to  the  red 
colour  of  the  reservoirs  of  the  salt-works  of 
the  Mediterranean ; oval  or  oblong,  often 
constricted  in  the  middle ; colourless  when 
young,  gi’eenish  when  older,  red  when  adult; 
no  eye-spot. 

Probably  some  marine  Algie. 

Bibl.  Dujardin,  Bifus.  p.  340 ; Joly,  Hist. 
d!un  Petit  Cnistace,  ye.  1840. 

DISOMA,  Ehr. — A genus  of  Infusoria,  of 
the  family  Enchelia. 

Char.  Body  double,  not  ciliated ; mouth 
without  teeth,  ciliated  and  truncated  (=Fn- 
chelys  with  a double  body). 

I),  vacillans  (PI.  23.  fig.  45).  Segments 
clavate,  filifoim ; hyaline  and  nari’owed  at 
the  anterior  end;  length  1-380  to  1-288". 
In  the  Red  Sea. 

Bibl.  Ehr.  Infus.  p.  302. 

DISSODON,  Grev.  and  Amott. — A ge- 
nus of  Splachnaceae  (Acrocarpous  operculate 
Mosses) , including  some  Splanchnaof  authors 
and  a Cystodon. 

Bibl.  Wilson,  Bryol.  Brit.  p.  295. 
DISTEMMA,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Hydatinma. 

Char.  Eyes  two,  cervical ; foot  forked. 

D.  forjicidu  (PI.  34.  fig.  25 ; fig.  26,  teetli). 
Body  cylindrico-conical ; eyes  red ; toes 
strong,  recurved,  toothed  at  the  base ; aqua- 
tic; length  1-120". 

Three  otlier  species,  two  of  wliicli  are 
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aquatic,  and  one  marine.  In  the  latter,  IJ. 
marina,  the  cei-vical  eye-spots  are  colourless  j 
if  these  do  not  really  represent  eyes,  this 
species  must  he  referred  to  the  genus  Pleu- 
rotrocha. 

Bibl.  Ehr.  Infm.  p.  449. 

DISTICHIACErii. — A family  of  opercu- 
late  Acrocai-pous  (temiinal-fruited)  Mosses, 
of  csespitose  habit  j the  stem  increasing  to- 
wards the  point,  simple  or  branched ; the 
leaves withadorsal  keel-like  nerve,  equitant- 
concave,  densely  imbricatively  overlapping, 
parencbjunatously  areolated.  Cells  minute, 
with  thick  walls,  somewhat  papillose,  very 
densely  packed,  squarish.  Capsules  oval, 
equal.  British  genus : 

DISTICHIUM,  Br.  and  Schimper. — Ca- 
l}q)ti'a  dimidiate.  Capsule  anmdate.  Peri- 
stome simple,  with  sixteen  equidistant  teeth, 
free  at  the  base,  once  or  several  times  slit 
from  the  base  to  the  apex,  trabeculate,  deep 
purple,  homogeneous,  smooth  or  rough.  In- 
florescence monoecious. 

Bibl.  Wilson,  Bryol.  Brit.  p.  104. 

DISTIGMA,  Ehi\ — A genus  of  Infusoria, 
of  the  family  Astasiaea. 

Char.  Unattached,  e)'e-spots  two,  blackish. 

There  are  no  cilia,  flagellifomi  filaments, 
nor  other  locomotive  appendages ; motion 
similar  to  that  of  a leech.  Body  variable 
in  form. 

1.  D.  proteus  (PI.  23.  fig.  46  a).  Body 
hyaline,  obtuse  at  the  ends,  alternately 
contracted  or  expanded  from  side  to  side ; 
eye-spots  distinct;  aquatic;  length  1-570 
to  1-430". 

2.  D.  viride  (PI.  23.  fig.  46  5).  Body  filled 
with  green  granules,  alternately  contracted 
and  expanded ; eye-spots  distinct ; aquatic ; 
length  1-570". 

Two  other  aquatic  species ; one  yellow, 
the  other  colomless. 

Bibl.  Ehr.  p.  116. 

DISTOMA,  Gaertn. — A genus  of  Mol- 
lusca,  of  the  order  Timicata,  and  family 
Botryllidae. 

Distinguished  by  the  sessile,  seniicarti- 
laginous,  polymorphous  mass;  the  numerous 
circular  systems ; the  individuals  in  one  or 
two  rows  at  unequal  distances  from  a com- 
mon centre,  with  thorax  and  stalked  abdo- 
men; and  the  branchial  and  anal  orifices 
six-rayed.  On  marine  Algae  (Fuchs,  (§-c.). 

1.  D.  ruhrum  (PI.  44.  fig.  23).  Mass  red, 
individuals  yellowish;  5"  in  diametei’,  I" 
thick. 

2.  D.  variolosum.  Reddish-  or  yellowish- 
white  ; bodies  orange-red. 


18. 


Bibl.  Forbes  and  Hanley,  Brit.  Moll.  i. 


DISTOMA,  Zeder. — A genus  of  Entozoa, 
of  the  order  Sterelmintha,  and  family  Tre- 
matoda. 


Char.  Body  soft,  depressed  or  cylindi-ical, 
more  or  less  elongated,  not  jointed ; fur- 
nished with  two  distinct  and  isolated  suck- 
ers ; one  anterior,  temiinal,  and  containing 
the  mouth,  the  other  situated  on  the  ven- 
tral surface  between  the  middle  and  the 
anterior  sixth  of  the  body. 

The  species  are  very  numerous ; Dujardin 
describes  164.  They  are  most  common  in 
birds  and  fishes,  generally  inhabiting  the 
alimentary  canal. 

D.  hepaticum  (the  flulie)  occurs  in  the 
gall-bladder  and  hepatic  ducts  of  sheep 
when  affected  with  the  ' rot.’  It  has  also 
been  foimd  in  the  horse,  the  ox,  the  goat, 
the  hare,  and  the  stag.  Length  4-5  to  1|-". 

Some  of  the  other  species  are  micro- 
scopic. 

Bibl.  Dujardin,  Hist.  Nat.  d.  Helminth. 
p.  381 ; Mehlis,  Ohs.  d.  Histom.  hepat.  ^-c. 
1825 ; Beneden,  Ann.  des  Sc.  Nat.  3 s4r. 
Zool.  xvii. 

DOCIDTUM,  Br^bisson.  — A genus  of 
Desmidiaceae. 

Char.  Cells  single,  straight,  much  elon- 
gated, linear,  sometimes  attenuated  towards 
the  ends ; constricted  at  the  middle,  ends 
truncate ; segments  usually  inffated  at  the 
base. 

Docidium,  like  Closterium,  has  the  tenni- 
nal  spaces  with  moving  molecules ; and  its 
vesicles  are  either  scattered  or  aiTanged  in 
a single  longitudinal  row. 

1.  D.  truncatum  (PI.  10.  fig.  38).  Seg- 
ments three  or  four  times  as  long  as  broad, 
with  a single  inflation  at  the  base ; sutiue 
projecting  on  each  side ; length  1-80  to 
1-72". 

2.  D.  haculum  (PI.  10.  fig.  39).  Segments 
very  slender,  with  a single  conspicuous  in- 
flation at  the  base,  otheiivise  linear;  vesi- 
cles in  a single  series ; length  1-111". 

3.  H.  nodidosum.  Segments  fom‘  to  six 
times  as  long  as  broad,  constricted  at  regu- 
lar inteiwals  so  as  to  produce  an  undulated 
marrin;  suture  projecting;  length  1-50". 

Three  or  four  other  species. 

Bibl.  Ralfs,  Brit.  Desmid.  p.  155. 

DOLICIIOSPERMUM,  Thwaites  (PI.  4. 
fig.  2). — A genus  of  Nostochacese,  allied  to 
Trichormus,  Spheerozyga,  &c.,  established 
by  Thwaites  for  five  British  species,  from 
which  Hassall  has  separated  one  under  the 
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name  of  Coniophi/ium-  Thwnites  noticed  in 
this  genus  that  the  contents  escaped  in  an 
\mdivided  mass  from  the  elongated  and 
mostly  cylindrical  spermatic  cells  (spo- 
rauge'sh  -which  ai'e  invariably  trimcated  at 
the  ends. 

1.  B.  uHPquale,  Ealfs.  Filaments  monili- 
fomr ; ordinary  cells  at  first  quadrate,  finally 
orbicidar  ; vesicidar  cells  laroe,  spherical ; 
sporanges  linear,  catenate  (Ealfs,  jinn.  Nat, 
Hist.  2 ser.  v.  pi.  9.  fig.  1).  Foi-ming  ex- 
tensive strata,  composed  of  thick  gelatinous 
masses  of  a deep  green  colour,  on  boggy 
pools;  filaments  consisting  of  100  to  200 
cells* 

2.  JD.  Balfsti  (Kiitzing).  Filaments  moni- 
liform;  ordinary  cells  spherical;  vesicular 
cells  elliptic;  sporanges  elliptic  or  cylin- 
drical, one  or  two  in  each  series.  Ealfs,  1.  c. 

El.  9.  fig.  2 ; Sphairozyga  Ralfsii,  Thwaites, 
larvey  s Man.  £rit.  jUges,  2 ed.  p.  233. 
Cylindrospermum  Ralfsii,  Kiitzing,  Tahulm 
Rhycologicm,  i.  pi.  98.  fig.  7.  Fonning  ex- 
tensive strata  of  a velvety  rich  dark  gi’een 
colour,  sometimes  vergingtowards  seruginous 
green ; on  rivulets  and  in  bogs. 

3.  D.  Smithii,  Thwaites.  Filaments 
straight,  each  included  in  a definite  gela- 
tinous sheath;  ordinary  cells  subspherical, 
compressed,  about  as  long  as  wide ; vesicidar 
cells  subspherical,  somewhat  barrel-shaped, 
half  as  wide  again  as  the  ordinary  cells, 
puncta  very  distinct ; sporanges  cylindrical, 
very  unequal  in  length,  and  -with  the  ends 
rounded  and  somewhat  truncated.  Ealfs, 
1.  c.  pi.  9.  fig.  4.  Freshwater  boggy  pools. 

4.  -D.  ThwaitesiifUalis.  Filaments  straight, 
or  nearly  so  ; ordinary  cells  quadrate ; v^esi- 
cular  cells  ohlong,  subquadrate,  puncta  very 
distinct;  sporanges  numerous,  cjdindiical, 
■with  truncated  ends,  very  variable  in  length 
(Ealfs,  1.  c.  pi.  9.  fig.  6).  ^hcerozyga  Thwait- 
esii,  Harvey,  Man.  Br.  Algcs,  2 ed.  232.  In 
freshwater  or  brackish  pools.  (fD.  Thomp- 
soni,  Ealfs,  see  Coniophytum.) 

DOODIA,  E.  Brown. — A genus  of  Asple- 
niese  (Polyq)odioid  Ferns).  Exotic. 

DOEYPIIOEA,  Kiitz. — A genus  of  Dia- 
tomacese. 

Char.  Frustules  single,  stalked;  valves 
orbicular  - lanceolate  or  broadly  elliptical, 
with  a median  longitudinal  line,  but  no  no- 
dules. Marine. 

The  valves  are  furnished  with  transverse 
or  slightly  radiating  lines,  resolvable  into 
dots. 

1.  D.  amphiceros,  K.  (PI.  12.  fig.  29 : a, 
side  view  of  frastule  ; h,  front  view ; c,  pre- 


pared valve).  Valves  orbicular,  lanceolate, 
or  broadly  elliptical,  ends  produced ; length 
1-500  to  1-800". 

2.  D.  Boeckii,  S.  (Cocconema  B.,  K.). 
Valves  elongato-lanceolate,  ends  somewhat 
obtuse;  length  1-144".  (This  species  appears 
to  have  a median  and  terminal  nodides.) 

Bibl.  Kiitzing,  Bacill.  p.  74,  Sp.  Alg. 
p.  50 ; Smith,  Brit.  Diatom,  i.  p.  77. 

DOTHIDEA,  Fries. — A genus  of  Sphae- 
riacei  (Ascomycetous  Fungi),  mostly  grow- 
ing upon  leaves.  Numerous  species  are  de- 
scribed as  British  by  Mr.  Berkeley,  some  of 
which  are  now  placed  under  other  genera  by 
Fries  : thus  D.  Geranii,  Rohertiani,  Ranun- 
culi, Potentillce  and  AlchemiUa  of  the  Brit. 
Flora,  and  D.  Chatomium,  Kze.,  are  species 
of  Stigmatba  in  the  Summa  Veg. ; D.  alnea 
is  removed  to  Discosia,  and  D.  pyrenophora 
and  splicBroid.es  are  placed  under  Dothioba, 
Fries,  a stylosporous  form.  The  whole  of 
these  plants  require  fru’ther  study,  since  it  is 
probable  that  they  are  reaEy  connected  -with 
the  Sphaeronemei  or  Melauconiei ; for  the  ob- 
servations of  Mr.  Berkeley  go  to  show  that 
Asteroma  Uhni  is  a form  of  Dothidea  XJlmi, 
while  Tulasne  has  found  upon  Dothidea  Ri- 
iesii  spores  or  spermatia  like  those  of  Xyla- 
riee,  others  in  excavated  cavities  having  the 
chai'acter  of  the  spores  of  Septoria,  while  in 
ordinaiy  cases  the  surface  is  covered  with 
conceptacles  filled  with  eight-spored  asci. 
See  CONIOMYCETES. 

Bebl.  Berk.  Br.  FI.  ii.  pt.  2.  p.  286 ; Ann. 
Nat.  Hist.  vi.  364 ; Berk,  and  Br.  Ann.  Nat. 
Hist.  2 ser.  ix.  386 ; Fries,  Summa  Veget. 
pp.  386,  418  & 421 ; Corda,  Ic.  Fung.  iv. 
p.  119 ; Tulasne,  Ann.  des  Sc.  Nat.  4 sdr.  v. 

p.  118. 

DOTHIOEA,  Fries.  See  Dothidea. 

DOXOCOCCUS,  Ehr.— A genus  of  In- 
fusoria, of  the  family  Monadina. 

Char.  No  tail;  no  eye-spot;  motion  nei- 
ther that  of  simple  progression  nor  rotation, 
but  an  irregular  kind  of  rolling-over. 

Organ  ot  locomotion  unknown,  Ehr. 

1.  D.  ruber  (PI.  23.  fig.  47  a,  after  Ehr.). 
Body  globose,  brick-red,  more  or  less  opake ; 
breadth  1-1728".  Aquatic. 

This  organism  is  almost  beyond  doubt  the 
same  as  that  represented  in  PI.  23.  fig.  24, 
d and  f (nobis),  i.  e.  a form  of  Trachelomonas 
volvocma  (Trachelomonas).  This  was 
suspected  by  Ehrenberg. 

2.  D.  pulvisculus,  E.  (PI.  23.  fig.  47  b),  is 
probably  an  early  stage  of  the  same. 

The  other  two  species — D.  globulus  (sub- 
globose  or  ovate,  hyaline ; marine ; breadth 
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1-864"V  and  D.  incpqualis  (subglobose,  un- 
equal, nyaline,  speclded  ^vitli  green;  aquatic; 
breadth  1-2400") — are  probably  Algae,  or 
their  spores.  ^ , 

Bibl.  Ehr.  Infos,  p.  28. 

^ DRAPARNA'LDIA,  Bory.— A genus  of 
Chaetophoraceae  (Confervoid  Algae),  espe- 
cially distinguished  (as  limited  here  in  ac- 
cordance with  Kiitzing)  by  the  filaments 
being  composed  of  an  axis  of  cells  of  much 
greater  diameter  than  that  of  the  cells  form- 
ing the  branches  (fig.  179).  The  species 
placed  here  by  Hassall  and  others,  devoid  of 


Fig.  179. 


Fig.  180. 


Draparnaldia  glomcrata. 

Fig.  179.  Portion  of  a filament.  Magnified  200  diams. 
Fig.  180.  Portion  of  a branch  discharging  zoospores 
from  its  cells.  Magn.  400  diams. 


this  character,  will  be  found  under  Sxi- 
GEOCLONitJM.  The  gi’een  contents  of  the 
cells  form  a broad  band  in  the  middle  of  the 
cell.  These  plants  are  progagated  by  zoo- 
spores fonned  from  the  contents  of  the  cells 
ofthe branches  (fig.  180) — the  zoosporeshave 
four  edia) — and  by  resting-spores  formed  in 
the  same  situation  and  set  free  by  the  solu- 
tion of  the  walls. 

1.  D.  glomerata,  Ag.  (fig.  179).  Principal 
filament'about  1-800"  in  diameter,  in-egularly 
branched ; ramelli  1-2400  to  1-3000",  in 
ovate  tufts,  generally  alternate,  and  patent. 
Hassall,  Br.  Fr.  Alg.  pi.  13.  1 ; Fngl.  Bot, 
p.  1746;  Vauch.  Conferves,  pi.  12.  fig.  1. 
Common  in  streams  and  wells. 

2.  D.  plumosa,  Ag.  Principal  filaments 
somewhat  pinnately  branched,  size  about  the 
same  as  the  preceding;  ramelli  in  linear- 


lanceolate  tufts,  mostly  approximated  to  the 
axis  (Vauch.  pi.  11.  fig,  2 ; Kiitzing  refers 
Hassid’s  plumosa,  1.  c.  pi.  12.  fig.  1,  to  D. 
opposita,  Ag.  as  doubtful).  Common  in 
streams  and  wells. 

3.  D.  repetita,  Hass.  Principal  filaments 
coinposed  of  repeated  series  of  cells,  each 
series  consisting  of  five  or  six  cells,  diminish- 
ing in  size  from  the  lowest  to  the  highest, 
the  series  adjoining  each  other  obliquely ; 
tufts  of  ramelli  dense,  alternate.  Hass.  1.  c. 
pi.  12.  fig.  2.  Rare. 

See  Stigeoclonium. 

Bibl.  Bory,  Annahs  du  Museum,  xii. ; 
Vaucher  (as  Batrachospermum),  Conferves 
cT Eau  douce ; Link  (as  Charospermunij,  Hor. 
Phgs.  iii. ; Hassall,  1.  c.  118 ; Decaisne, 
Ann.  des  Sc.  Nat.  2 s4r.  xvii.  p.  314 ; Thuret, 
ibid.  3 s4r.  xiv.  p.  15  ; Currey,  3Iicr.  Journal, 
yi.  p.  207,  pi.  9. 

iJRIMYS,  Forst. — A genus  of  Magno- 
liaceae  (Dicotyledonous  Plants),  remarkable 
for  the  microscopic  structure  of  the  wood. 
See  AVinterejE. 

DUCTS. — A term  used  in  structural  bo- 
tany, applied  to  those  forais  j'jo.  qgq 
of  the  so-caUed  vascidar  tissue 
which  consist  of  long  tubes 
constructed  out  of  perpendi- 
cular rows  of  cells,  which  are 
thrown  into  one  by  the  ab- 
sorption of  their  adjoining 
ends.  Ducts  are  thus  easily 
distin^ished  fi-om  vessels 
(which  taper  oflp  to  closed  ends) 
by  the  constidctions  upon  the 
walls  of  the  tubes,  indicating 
the  jimctions  of  the  compo- 
nent cells  (fig.  181).  See  Dotted  duct  from 
Tissues,  vegetable,  and  the  Melon. 
A^ESSELS.  Magn.  250  diams. 


DUDRESNAIA,  Bonnem. — A genus  of 
Cryqitonemiaceae  (Florideous  Algte),  con- 
taining two  minute  British  species,  with 
delicate,  branched,  filiform  fronds,  a few 
inches  high,  of  rose-red  or  reddish-brown 
colour.  Both  D.  coccinea,  which  is  a very 
rare  plant,  and  seldom  found  except  on  the 
south  coasts  of  England  and  Ireland,  and 
D.  Iludsoni,  a not  uncommon  sea-weed, 
present  very  elegant  microscopic  structure, 
the  fronds  being  composed  of  a central 
cellular  axis,  clothed  with  tufts  of  delicate, 
dichotomous,  moniliform  filaments,  stand- 
ing pei’pendicularly  upon  it. 

Bibl.  Hai'vey,  Brit.  Alg.  p.  154,  pi.  21  C; 
Pliyc.  Brit.  pis.  110,  244. 

DUAIONTIA,  Lamx. — A genus  of  Cri*p- 
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tonemiacese  (Florideoiis  Algte),  containing 
one  British  species,  I).  ^Uformis,  having  a 
delicate  tubular  frond,  ot  yellowish,  greenish, 
or  purple  coloiu',  of  valuable  length  and  dia- 
meter, with  nmnerous  filifoim  branches, 
which  are  long  on  short  fronds,  and  short  on 
longfr'onds;  giwving  commonly  on  rocks,  &c. 
between  tide-marks.  The  wall  of  the  tube  is 
composed  of  a double  layer  of  tissue,  the 
outer  of  roimdish  cells,  the  inner  of  longish 
cells  forming  filamentous  rows.  The  spores 
are  attached  in  clusters  upon  the  internal 
wall  of  the  tube  (which  is  filled  up  -with 
gelatinous  substance),  while  the  tetraspores 
are  found  among  the  surface-ceUs. 

Bibl.  Harvey,  Brit.  Alg.  p.  147,  pi.  20  a ; 
Phyc.  Brit.  pi.  59;  Greville,  Alg.  Brit.  pi.  17. 

DURA  MATER.  — This  strong,  some- 
what elastic  membrane,  of  a tendinous  as- 
pect, consists  of  white  fibrous  tissue,  -with  a 
few  nuclear  fibres.  The  foiuner  is  composed 
of  bimdles,  interlacing  in  various  directions. 
The  dm-a  mater  is  lined  internally  by  a layer 
of  flat,  polygonal,  nucleated,  epithelial  cells, 
representing  the  reflected  layer  of  the  arach- 
noid membrane. 

Bibi..  Treatises  on  Anatomy  ; Kolliker, 
Handbuch.  d.  Gewebelehre,  and  Mikrosko- 
pische  Anatomie. 

DYSIDEA,  Johnst. — A genus  of  marine 
Sponges. 

Distinguished  by  its  sessile,  imperfectly 
cellular,  amoi-phous  mass,  composed  of  a 
gelatinous  membrane  containing  pairicles 
of  sand ; spicula  few,  of  no  certain  figiu-e. 

Two  species : D.  fragilis  and  D.  papillosa. 

Bibl.  Johnston,  Brit.  Sponges-,  Gosse, 
Mar.  Zool.  i.  6. 

DYTISCID^. — A family,  and 

DYTISCUS,  Linn.,  or  Dyticm,  a genus 
of  Coleopterous  Insects,  belonging  to  the 
family  Dytiscidae. 

The  characters  of  the  family  are — anten- 
na; long  and  slender ; external  lobe  of  niax- 
illse  articulated ; anterior  pair  of  legs  shorter 
than  the  posterior  pairs,  which  are  flattened 
and  fringed  with  hairs.  Aquatic. 

The  genus  Dytiscus  is  characterized  by  the 
three  fii-st  joints  of  the  anterior  tarsi  in  the 
male  being  verj'  large,  and  expanded  into  a 
patella  or  shield ; the  didactyle  claws,  and 
the  maxillary  palpi  having  the  second  and 
third  joints  of  equal  length. 

The  species  of  Dytiscus  are  of  large  size ; 
one  of  them,  I).  marginalis,  is  common  in 
pond.s  and  pools. 

1 he  head  is  Avell  adapted  for  the  display 
of  the  trophi,  or  organs  of  the  mouth.  The 
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labruni  is  ti’ansverse ; the  mandibles  short 
and  robust,  with  a strong  internal  tooth ; 
the  maxillre  are  short,  flat,  and  ciliated  in- 
ternally, with  the  tip  acute ; the  outer  lobe 
palpiform ; the  true  maxillary  palpi  are  about 
twice  as  long  as  the  maxillaB ; the  mentum  is 
transverse,  with  the  sides  produced  into  two 
lobes  ; the  labium  is  short  and  square,  the 
palpi  about  twice  its  length,  and  three- 
jointed.  The  structure  of  the  anterior  tarsi 
in  the  male  (PI.  27.  fig.  6 a)  is  very  curious ; 
the  three  basal  joints  being  expanded  late- 
rally so  as  to  foiin  a broad  and  rounded  pa- 
tella or  shield,  convex  above,  and  covered 
beneath  with  a number  of  variously-sized 
suckers  or  discs,  some  of  which  are  stalked 
(fig.  6 h,  one  of  the  smaller  ones).  This 
structm’e  enables  the  male  to  retain  his 
situation  upon  the  back  of  the  female,  the 
elytra  of  the  latter  being  fuiTowed  longitu- 
dinally, to  aid  in  this  effect.  The  three 
basal  joints  of  the  tarsi  of  the  middle  pair 
of  legs  are  also  flattened  beneath,  and  co- 
vered with  the  stalked  disks. 


Fig.  182. 


Dytiscus  latus.  Natural  size. 


The  full-grown  lan^fe  are  about  two  inches 
in  length.  They  are  of  a dark  ochre  or  dirty 
brown  colom';  the  body  long,  subcylindrical, 
and  eleven-jointed ; the  two  terminal  joints 
are  long  and  conical,  the  sides  of  the  apex 
being  fringed  with  hairs.  The  terminal  seg- 
ment is  funiished  with  a pair  of  long  and 
slender  pilose  appendages,  by  means  of 
which  the  insect  can  suspend  itself  at  tlie 
surface  of  the  water ; these  are  tubular,  and 
communicate  with  the  trachea;  of  the  body. 
The  head  (PI.  28.  fig.  14)  is  large,  oval,  or 
rounded,  depressed,  and  with  five  or  six 
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small  elevated  tubercles  near  the  anterior 
angles  representing  the  eyes  (fig.  14  a).  Two 
rudimentary,  slender,  seven -jointed  antennae 
(b)  are  inserted  in  front  of  the  eyes.  The 
mouth  has  no  apertiu’e ; the  food,  consisting 
of  the  juices  of  the  prey,  passes  through  a 
canal  traversing  the  long,  sickle -shaped, 
acute  mandibles  (c).  The  maxillae  (cl)  are 
slender,  cylindrical,  and  terminated  by  a 
short  lateral  spine ; the  maxillary  palpi  (e) 
are  of  the  same  thickness,  arising  from  the 
tip  of  the  maxiUae,  and  seven-jointed.  The 
labial  palpi  (f)  are  slender  and  fom-jointed, 
the  first  and  third  joints  being  very  short. 

The  head  of  the  laiwa,  and  the  three  pairs 
of  legs  of  the  perfect  insect,  are  commonly 
mounted  as  microscopic  objects, — as  are 
those  of  other  genera  belonging  to  this  fa- 
mily— Acilins,  &c. 

Bibl.  Westwood,  Introduction.)  ^*c.  i.  p. 
95 ; Stephens,  British  Beetles. 

E. 

ECCRINA,  Leidy. — See  Enterobrylts. 

ECHINELLA,  Acharius. — A term  ap- 
plied first  to  a group  of  ova  of  some  aquatic 
animal,  next  to  a genus  of  Infusoria,  more 
recently  to  a genus  of  Diatomaceae,  but  now 
no  longer  used. 

ECHINOBOTRYS,  Corda.— A doubt^l 
genus  of  Torulacei  (Coniomycetous  Fungij. 
B.  ater  has  been  found  in  Britain  parasitic 
upon  a species  of  Pachnocybe. 

Bibl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 
2 ser.  V.  p.  466 ; Corda,  Icon.  Fung.  ii.  fig.  6. 

ECHINOCOCCUS,  Rud. — A supposed 
genus  of  Entozoa,  of  the  order  Sterelmintha 
and  family  Cystica ; recently  shown  to  con- 
sist of  the  laiwfB  of  T^nia. 

Char.  Consisting  of  a vesicle  of  very  va- 
riable size,  sometimes  surroimded  by  a coat 
of  condensed  areolar  tissue,  and  containing, 
within,  one  or  more  secondary  cysts;  at- 
tached to  the  inner  wall  of  these  cysts,  or 
suspended  in  their  liquid  contents,  are 
numerous  oblong,  rounded,  or  oval  bodies, 
each  with  four  suckers,  and  a double  crown 
of  hooks. 

E.  veterinormn,  the  only  species  (PI.  16. 
figs.  1 & 2),  occurs  in  the  liver,  the  cavity 
of  the  abdomen,  the  heart,  the  voluntary 
muscles,  and  the  ventricles  of  the  brain  of 
man;  in  the  liver,  lungs,  &c.  of  the  ox,  sheep, 
goat,  ape,  pig,  &c.  Commonly  called  hyda- 
tids. The  walls  of  the  true  cysts  consist  of 
numerous  concentric  layers  or  plates,  resem- 
bling those  of  colloid  cells  or  cysts.  The 
liquid  existing  within  the  cysts  is  yellowish 


or  reddish,  albuminous,  and  frequently  con- 
tains plates  of  cholesterine,  and  crystals  of 
bilifulvine  (PL  9.  fig.  15)  (see  Bile)  ; some 
of  the  latter  resemble  in  form  and  colour 
those  of  TLematoidine.  The  lanm  appear 
to  the  naked  ey^e  as  minute,  white,  opake 
specks,  varying  in  size  from  about  the  1-300 
to  1-100"  in  length.  They  also  vary  greatly 
in  form ; when  the  head  is  retracted  (fig.  1 a) 
they  appear  more  rounded  than  when  this 
is  protruded  (fig.  \c,ld,  I f).  The  hooks 
surrounding  the  anterior  end  of  the  body 
(fig.  1 b)  consist  of  a broadish  basal  portion, 
an  internal  transverse  blunt  tooth,  and  a 
curved  temiinal  portion  or  claw ; they  are 
about  the  1-1500  to  1-1000"  in  length.  In 
some  of  the  larvae  a kind  of  pedicle  exists  at 
the  base,  by  which  they  are  attached  to  the 
waU  of  the  cyst  (figs.  1 a and  1 c) ; sometimes 
two  or  more  lines  mav  be  perceived,  running 
from  the  head  towards  the  pedicle,  and  con- 
nected in  front  by  a transverse  line — pro- 
bably representing  vessels  (fig.  Ic).  Inter- 
spersed through  the  substance  of  the  body 
are  minute  highly  refractive  corpuscles,  con- 
taining carbonate  of  lime. 

In  the  quite  recent  state,  the  larvae  have 
been  seen  swimming  actively  in  the  liquid 
of  the  cyst;  this  motion  is  produced  by 
cilia  existing  upon  the  surface  of  the  body. 
Mingled  with  the  perfect  laiwae  are  gene- 
rally foimd  some  in  which  neither  hooks 
nor  suckers  are  visible,  and  in  which  the 
form  is  very  irregidar;  some  of  these  as- 
sume the  natm’al  form,  when  treated  with 
acetic  acid. 

The  larvae  appear  usually  to  be  developed 
by  gemmation  from  the  interior  of  the  cysts ; 
but,  as  Kuhn  long  since  showed,  they  are 
sometimes  produced  by  external  gemmation 
(fig.  2)  : the  contents  produce  a slight  pro- 
trusion of  a part  of  the  wall  of  a ci^st ; the 
protruded  portion  enlarges,  afterwards  be- 
coming constricted  at  its  base,  at  last  pro- 
bably separating  from  the  parent,  to  become 
itself  a parent  in  the  same  manner.  The 
contents  of  the  new  c}'sts  in  the  above  in- 
stance were  at  first  simply  granidar ; in  the 
larger  and  more  developed  cysts,  the  hooks 
were  also  present.  Hence  it  appears  that 
the  larvae  cannot  be  regarded  as  the  para- 
sites of  a cyst,  but  must  be  viewed  as 
arising  from  a partial  segmentation  of  the 
contents  of  the  parent.  The  example  figured 
in  PL  16.  fig.  2 was  not  isolated ; there  were 
manv,  contained  with  numerous  other  larger 
cysts,  of  the  most  varied  size,  all  in  one  very 
large  parent-cyst. 
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The  Echinococci  do  not  attain  their  full 
development  into  Tcenke,  unless  they  reach 
the  alimentary  canal.  The  cysts  and  their 
contents,  including;  the  Echinococci,  undergo 
a kind  of  degeneration,  becoming  partially 
convei’ted  into  fatty  or  calcareous  matter ; 
or  the  entire  contents  become  amorphous 
and  granular,  the  hooks  remaining  longest 
unaltered,  but  finally  disappearing  also. 

See  Acephalocyst. 

Bibl.  Kuhn,  Ann.  des  Sc.  Nat.  1 sei'.  xxix. 
p.  273 ; Siebold,  Wiegmann's  Archie,  1845. 
li.  p.  241,  and  Siebold  and  Kblliker's  Zeitschr. 
iv. ; Gluge,  Ann.  des  Sc.  Nat.  2 s6r.  viii.  p. 
314 ; Owen,  Hunterian  Lectures,  i.  p.  40 ; 
Dujardin,  Jlelminthcs,  p.  635  ; Huxley,  Ann. 
Nat.  Hist.  2 ser.  xiv.  p.  379. 

ECHIXODERMATA.— A class  in  the 
Animal  Kingdom,  including  the  star-fishes 
Asterias),  the  sea-hedgehogs  or  sea-eggs 
Echimis),  the  sea-slugs  (Hdothuria),  &c. 

The  Echinodennata  are  marine  animals, 
with  a coriaceous  or  calcareous  integument ; 
alimentary  canal  distinct,  suspended  in  the 
cavity  of  the  abdomen,  and  -\\nth  either  one 
or  two  orifices ; distinct  organs  of  circula- 
tion and  respiration ; sexes  not  always  di- 
stinct, and  external  generative  organs  never 
present  j disjjosition  of  organs  generally 
quinaiyj  boefy  usually  radiate  or  globose, 
sometimes  cylindiical  5 nervous  system  form- 
ing a ring  generally  sitrrounding  the  mouth 
and  giving  off  radiate  branches. 

A cutaneous  skeleton  usually  exists  as  a 
network  of  calcareous  coi'puscles  (PI.  37. 
fig.  1),  or  numerous  calcai’eous  plates  pretty 
regidarly  perforated  so  as  to  foim  a solid 
continuous  network  (PI.  37.  fig.  2).  The 
plates  are  sometimes  moveable,  at  others 
connected  by  sutmes ; some  are  perforated 
■with  larger  apertures — theambulacral  pores ; 
they  are  often  furnished  with  calcareous  ap- 
pendages, tubercles,  prickles,  spines,  hooks, 
&c.,  some  being  imbedded  in  the  leathery 
integument  itself.  Man  j' of  these  appendages, 

' as  well  as  the  calcareous  coi’puscles,  fomi 
I beautiful  microscopic  objects,  and  possess 
I very  remarkable  anal}'tic  power  (see  Echi- 
nus, Synapta,  and  Shell). 

The  muscular  system  consists  of  distinct 
flattened  pi-imitive  fibrils  and  bundles,  not 
transversely  striated.  The  organs  of  loco- 
motion exist  in  the  foi-m  of  little  tentacle- 
like  organs,  the  so-called  feet  or  ambulacra. 
These  are  very  contractile  hollow  prolonga- 
tions of  the  cutaneous  surface,  expanded  at 
the  end,  and  connected  by  the  amhidacral 
pores  with  contractile  sacs — the  ambulacral 


vesicles — placed  on  the  inner  surface  of  the 
leathery  or  calcareous  covering  of  the  body ; 
they  act  as  organs  of  adhesion  and  as 
feelers. 

In  the  Echinidea  (.Ec/wwMs-family)  and 
Asteridea  (rfsfc'rtas-family),  other  cm-ious 
appendages  occur,  called  pedicellarice  (PI. 
37.  fig.  3) ; they  are  met  with  all  over  the 
cutaneous  surface,  and  consist  of  a forcipate 
or  valvular  apparatus,  acting  as  organs  of 
prehension.  The  pedicellarue  of  the  Aste- 
ridea usually  consist  of  two  long  forceps- 
like or  two  broad  valvular  anus,  and  have 
hence  been  divided  into  forcipate  and  val- 
vate  pedicellarice.  They  are  mostly  without 
a stalk.  In  the  Echinidea  (Echinus)  they 
are  most  numerous  aroimd  the  mouth,  and 
have  been  subdivided,  according  to  their 
form,  into  1.  Gemmiform,  having  three 
short  lentil-shaped  arms ; 2.  Tridactyle, 
having  three  long  and  laterally -toothed 
arms;  and  3.  Ophiocephalous,  with  three 
spoon-shaped  laterally-toothed  ai’ms.  These 
pedicellarue  contain  a reticular  calcareous 
mass  as  a basis,  and  in  Echinus  are  placed 
upon  a stalk,  the  lower  portion  of  which 
encloses  a calcareous  nucleus,  whilst  the 
other  portions  are  soft,  extensile,  and  spi- 
rally retractile.  The  pedicellarice  of  Echinus, 
which  are  partially  covered  with  ciliated 
epithelium,  can  seize  larger  or  smallerbodies, 
and  pass  them  from  one  to  the  other ; so 
that  an  object  grasped  by  one  of  them  situ- 
ated on  the  posterior  half  of  the  body,  or 
near  the  anal  region,  can  gradually  pass  it 
on  towards  the  mouth. 

The  abdominal  cavity  of  the  Echinoder- 
mata  is  always  filled  with  sea-water,  kept 
in  motion  by  cilia  covering  the  intestinal 
canal. 

A tme  blood-vessel  system,  as  weU  as  the 
water-vessel  system,  is  also  present,  into 
the  structiu’e  of  wdiich  and  other  pai-ticulai’s 
we  have  no  space  to  enter. 

In  their  youngest  state,  the  Echinoder- 
mata  consist  of  iufusoi’ia-like  beings,  with- 
out organs,  and  swimming  by  means  of  cilia 
on  the  siu’face.  For  an  account  of  their  sub- 
sequent remarkable  devel(mment,  we  must 
refer  especially  to  Mr.  Huxley’s  paper, 
quoted  below. 

Bibl.  Siebold,  Vergleich.  Anat.  p.  74; 
Cycl.  Anat.  and  Phgs.  (Sharpey),  ii.  p.  30; 
Agassiz.  Monogrcqdi  d'Echinod.  civ.  etfoss. ; 
Viilentin,  Monogr.  cV Echinoderm.  livr.  iv. ; 
Forbes,  Hist,  of  Brit.  Starfishes,  ^'c.-,  Muller 
and  Troschel,  System  d.  Astcriden ; Miiller, 
Ahh.  d.  Bcrl.  Akad.  1846-1851;  Huxley, 
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Atm.  Nut.  Ilist.  1851  p.  1) ; Gosse, 
Mar.  Zool.  i.  54;  V.  d.  Iloeven,  Zool.  and 
Supplement  (by  Leuckart). 

ECIIINOEklYNCHUS,  Miiller.— A ge- 
nus of  Entozoa,  of  the  order  Sterelmintha, 
and  family  Acantliocephala. 

Char.  Body  cylindrical  or  saccifomi, 
somewhat  elastic,  transversely  rugose,  ob- 
tuse at  both  ends ; furnished  with  a retrac- 
tile proboscis,  which  is  armed  ■^^dth  from 
one  to  sixty  regular  transverse  rows  of  re- 
curved spines ; sexes  distinct ; no  mouth. 

The  species,  which  are  very  numerous, 
many  microscopic,  reside  in  the  alimentaiy 
canal,  most  commonly  of  fishes,  less  so  in 
that  of  mammals,  and  still  more  rarely  in 
that  of  birds. 

Bibl.  Dujardin,  Hist.  Nut.  cl.  Ilelmvith. 
p.  48.3 ; Cloquet,  Anat.  d.  vers  Intestin. 

ECHINUS,  Lam. — A genus  of  Echiuo- 
demiata,  of  the  family  Echinidea. 

The  species  are  popularly  Icuown  as  ‘ sea- 
urchins,’  or  'sea-eggs.’ 

The  beautifully  symmetrical  structure  of 
their  spines,  and  their  Civvnous  peclicellcirice, 
afford  favourite  objects  to  the  admirei’s  of 
natme’s  minute  wonders.  These  organs  are 
not  confined  to  this  single  genus  of  the 
family. 

See  Echinoderhata  and  Shell. 

Bibl.  Forbes,  Brit.  Starjishes,  p.  1G7 ; 
Agassiz,  Monocjr.  cV Echinoilerm. 

ECTOCARPACEriH.— A family  of  Fu- 
coideie.  Olive-coloiu’ed,  ai'ticidated,  fili- 
foim  sea-weeds,  with  sporanges  (producing 
ciliated  zoospores)  either  external,  attached 
to  the  jointed  ramidi,  or  formed  out  of  some 
of  the  interstitial  cells. 

British  Genera. 

* Frond  rigid;  each  artiadation  composed 
of  numerous  cells  (Sphacelarieai). 

1.  Cladostcphus.  Ramidi  whorled. 

2.  Sphacelaria.  Ramidi  distichous,  pin- 
nated. 

**  Frond  Jlaccid ; each  articulation  com- 
posed o f a single  cell. 

3.  Fctocarpus.  branching ; ramidi 

scattered. 

4.  Mijriotrichia.  unbranched ; ra- 

niuli  whorled,  tipped  with  pellucid  fibres. 

Bibl.  See  the  genera. 

ECTOC ARBUS,  Ljngb.  — A genus  of 
Ectocaipaceae  (Fucoid  Algai),  consisting  of 
olive  or  Drown  sea- weeds,  with  fronds  com- 
posed of  flaccid  capillary  filaments,  growing 
between  tide-marks,  or  upon  other  Algaj. 


Fig.  183. 


The  filaments  are  of  very  simple  structur(?, 
the  nuiin  axes  or  branches  being  composed 
of  single  rows  of  cells  (fig. 

183)  as  in  Cludophora.  The 
reproductive  bodies  at  present 
known,  ciliated  zoospores,  are 
foinied  in  the  cells  of  the 
branches,  sometimes  in  the 
terminal  cells,  producing  the 
siliquose  or  elliptical  (fig.  183) 
sporanges,  and  sometimes  in 
interstitial  cells,  beyond  which 
the  branch  is  prolonged  into 
a fine  filament.  In  E.  silien- 
losus  the  extremities  of  the 
branches  are  converted  into 
sporanges ; the  cell-contents  Ectocan)us 

first  divide  into  a nmuber  vcrminosus. 


of  layers,  while  the  part  of  Portion  of  a H ■ 
the  filament  containing  these 
swells  up  and  acquires  the  sporanges. 
pod-like  form ; the  layers  of  Magn.  so  diams. 
contents  are  then  resolved  into  lines  of 
zoospores  piled  regularly  one  above  another. 
The  simimit  of  the  pod  finally  bursts,  and 
the  zoospores  escape.  The  einpri'  sporange 
exhibits  fine  transveme  striae,  as  if  delicate 
septa  existed  between  the  layers  of  zoospores. 
In  E.  litoralis,  Harv.  {E.  Jirmus,  Ag.)  the 
fertile  cells  are  not  terminal,  bnt  interstitial, 
and  fomi  beaded  rows  surmoimted  by  a hair- 
like prolongation  of  the  branch ; the  zoo- 
spores escape  by  a lateral  pore.  The  germi- 
nation of  these  zoospores  has  been  obsen  ed 
byThuret.  Sixteen  British  species  are  de- 
scribed by  Ilaiwey,  some  of  which  are  com- 
mon, particularly  the  two  above  mentioned. 

Bibl.  Tlaivey,  Brit.  Mar.  Alg.  58,  pi.  9 c ; 
Phge.  Brit.  pis.  162,  197,  &c. ; English  Bo- 
tany, pis.  2290,  2319,  &c. ; Thuret,  Ann.  des 
Sc.  Nat.  3 s6r.  xiv.  p.  234,  pi.  24.  figs.  1-7 ; 
Agai’dh,  Ann.  des  Sc.  Nat.  2 s6r.  vi.  p.  197- ; 
Croufin,  ibid.  xii.  p.  248,  pi.  5. 

EEL  (Anguilla). — It  is  popidaily  believed 
that  the  eel  has  no  scales.  They  are,  how- 
ever, present,  but  immersed  in  the  skin ; and 
their  stnicture  is  curious  (Scales  of  Fish). 
The  dried  skin  of  the  Eel,  mounted  in  Ca- 
nada balsam,  exhibits  well  the  scales,  covered 
by  the  epidermis,  and  the  beautiful  layer  of 
stellate  pigment-cells. 

Bibl.  YarreU,  Brit.  Fishes,  ii. 

EELS,  in  paste  (Anguillula  glutinis). 

EELS,  in  vinegar  (Anguillula  aceti). 

EGGS. — The  minute  ova  of  certain  ani- 
mals have  always  been  favourite  microscopic 
objects  on  account  of  their  curious  fonns,  the 
beautiful  structure  of  their  outer  chitinou.^ 


EGGS. 


ELArilOMYCES. 


[ 243  ] 


envelope,  their  varied  colours,  and  the  sin- 
gular fids  with  which  some  of  them  are 
furnished.  The  most  interesting  are  those 
of  insects  ; among  them  we  may  mention 
the  brown  eggs  of  the  puss-moth,  Cerwa 
vimila  (PL  31.  fig.  19) ; of  the  large  cab- 
bage-buttei-fly,  Fontia  brassicce  (PI.  31.  fig. 
32),  or  the  small  cabbage-butterfly,  Pontia 
rapcB  (PI.  31.  fig.  21) ; of  the  small  tortoise- 
shell butterfly,  Vanessa  uriicte ; the  angle- 
shades  moth,  Noctua  or  Phlogophora  meti- 
culosa ; the  common  meadow  brown  butter- 
fly, Hipparchia  Janira]  the  brimstone-moth, 
Amnia  cratcegata]  the  ■water-scorpion,  Nepa 
ranatra ; the  common  cow-dung-fly,  Scato- 
phaga  steiroraria : the  bug,  Cimex  lectula- 
rius  (PI.  31.  fig.  20),  Hydrometra  stagno- 
rum,  ^-c. 

Theii-  surfaces  exhibit  mai-kings  of  the 
most  varied  forms ; spines,  tubercles,  pits  or 
processes,  sometimes  of  considerable  len^h 
(PI.  16.  figs.  22,  23),  often  an’anged  with 
great  sjunmetry,  and  frequently  closely  re- 
sembling the  cellular  structm-e  of  plants  in 
appearance.  Sometimes  very  delicate  an- 
g;ular  spaces  are  mapped  out  upon  them,  the 
interspaces  being  most  minutely  dotted,  as 
in  the  eggs  of  the  common  blow-fly,  Musca 
vomitoi'ia  (PI.  27.  fig.  36). 

It  is  a general  fact,  exemplified  in  both 
the  animal  and  vegetable  kingdom,  that 
unicellular,  or  the  coiresponding  stages  or 
phases  of  the  higher  organisms,  exhibit 
some  kind  of  markings  upon  their  external 
membrane  or  wall,  as  is  seen  in  the  cells 
of  the  Desmidiacete,  the  Diatomaceae,  the 
eggs  of  animals,  the  spores  and  poUen-gi’ains 
of  plants. 

At  certain  seasons  of  the  year,  the  eggs 
of  aquatic  animals  are  provided  -ndth  a very 
thick  homy  coat,  as  in  the  Entomostraca, 
Hydra,  &c.  These  have  been  called  vrinter- 
ova,  from  the  notion  that  here  was  a defence 
again.st  a low  temperatiue ; they  correspond 
to  the  resting-spores  or  resting-stages  of  the 
Infusoria  and  Algse,  some  of  which  were 
fomierly  included  in  the  animal  kingdom. 
The  formation  of  this  coat  can  scarcely  have 
any  relation  to  temperatm-e,  either  from  its 
stracture  or  from  its  requirement  in  an 
organism  which  has  no  heat  to  retain.  Its 
resence  would  be  perfectly  intelligible, 
owever,  as  a means  ot  protection  from  eva- 
poration, when  the  pools  become  dry ; and 
for  this  puipose  its  structure  is  well  adapted. 
It  might  also  afford  a protection  against  the 
attacks  of  predatory  animals,  many  of  wliich 
could  easily  devour  an  ovarian  ovum,  while 


they  could  not  break  through  the  Iiorny 
cases  of  the  winter  ova ; and  these  winter 
ova  are  only  formed  when  the  ova  are  not 
to  be  hatched  soon  after  extrusion  from  the 
parent.  The  ova  of  those  animals  which 
are  never  hatched  immediately  after  lea\dng 
the  parent,  have  always  a coat  correspond- 
ing to  that  of  the  -^^dnter  ova. 

The  structm’e  and  development  of  eggs 
are  considered  imder  Ova  ; see  also  Shell. 

Bibl.  See  Ova. 

ELACHISTEA,  Files. — A genus  of  My- 
rionemaceae  (Fucoid  Algse).  Minute  epi- 
phytic sea- weeds,  consisting  of  a dense  tuft 
of  simple,  articulated,  olivaceous  filaments, 
from  a common  tubercular  base  composed 
of  a closely  combined  mass  of  dichotomously 
branched  filaments,  growing  upon  larger 
Fucoids,  such  as  Fucus,  Himanthalia,  Cysto- 
seira,  &c.  The  fructification  is  borne  in  two 
forms : miilocular  (spores,  Harvey)  and  mul- 
tilocular  sporanges  (paraneniata,  Plarvey). 
The  unilocular  are  formed  of  metamoi-phosed 
teiminal  cells  at  the  ends  of  the  dichotomous 
filaments;  they  are  long  ovoid  sacs,  the  con- 
tents of  which  are  ultimately  converted  into 
a vast  number  of  zoospores.  The  multilocu- 
lar  sporanges  arise  in  exactly  the  same  place 
and  way,  but  take  the  form  of  long,  slender, 
articulated  filaments,  in  the  joints  of  which 
similar  but  smaller  zoospores  are  developed. 
Both  forms  of  fructification  nestle  021  the 
surface  of  the  tubercle  of  the  frond,  at  the 
base  of  the  long  simple  filaments.  The  zoo- 
spores of  both  kinds  of  fruit  germinate ; and 
these  occiu’  together  in  some  cases  (E.  at- 
tenuata\  in  others  at  different  seasons  of  the 
yeai’.  Har%'ey  describes  seven  British  spe- 
cies ; the  tufts  of  some  are  half  an  inch  long, 
of  others  less  than  a line. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  49,  pi. 
10  F ; Phyc.  Brit.  pis.  240,  260,  261,  &c. ; 
Billw.  Conferees,  pi.  06,  &c. ; Thuret,  Ann. 
des  Sc.  Hat.  3 sdr.  xiv.  p.  236,  pi.  25.  figs.  1-4. 

ELtEAGNACEAE. — ^A  family  of  jDicoty- 
ledons,  the  leaves  of  which  are  usually  co- 
vered -with  a kind  of  scurf  formed  of  very 
elegant  microscopic  scales.  See  Haihs  and 
Hippophae. 

ELAPHOMITCES,  Nees.— A genus  of 
Tuberacei  (Ascomycetous  Fimgi),  consist- 
ing of  subterraneous  truffle-like  plants,  -ndth 
a warty  or  haii’y  rind,  not  bm-stiug  sponta- 
neously, but  divided  into  little  chambers 
internally  by  intersecting  plates  of  sporife- 
rous  tissue.  The  spores  are  formed  in  sacs 
(asci)  (fig.  186),  from  four  to  eight  in  oacli, 
iirising  from  branched  anastomosing  iila- 
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ments  (capillituwi^.  Two  species  are  de- 
scribed in  the  British  Flora, — E.  granulatus, 
growing  in  heathy  ground,  and  E.  viurica- 
tus,  Fr.  (J5.  rariegatus,  Vitt.,  Tnlasne),  at- 

Fig.  184. 


Fig.  184.  Elaphomyeea  hirtus.  Section,  nat.  size. 

Fig.  185.  E.  variegatus.  Filaments  of  capillitium,  with 
asci  containing  spores ; and  also  loose  spores  which  have 
escaped.  Magnified  300  diameters. 


tached  to  the  rootlets  of  beeches.  L.  and 
C.  Tiilasne  have  cai'efnUy  analysed  this 
genus. 

Bibl.  Berk,  in  Bnt.  Flora,  ii.  pt.  2.  p. 
.806 ; An7i.  Nat.  Hist.  vi.  p.  430,  pi.  11.  fig. 
10;  L.  R.  and  C.  Tulasne,  Aim.  des  Sc.  Nat. 
2 s4r.  xvi.  p.  6,  pi.  1^;  Mo?i.  Hypog.  Fmgi, 
Paais,  1850 ; Vittadini,  Monog.  Tuber.  App. 
p.  66,  &c.,  pi.  3 & 4. 

ELASTIC  LIGAMENTS.— These  are 


Transverse  section  of  the  ligamentum  nuchte  of  an  ox, 
after  treatment  with  solution  of  caustic  soda : a,  areolar 
tissue,  appearing  transparent ; 6,  section  of  elastic  fibres. 
Magnifiea  8.50  diameters. 

yellowish  strong  bands,  consisting  of  elastic 
or  yellow  fibrous  tissue,  with  a small  quan- 
tity of  areolar  tissue.  They  are  met  with, 
connecting  the  arches  of  the  vertebrae  (liga- 
menta  subflava),  in  the  stylo-hyoid  and  in- 


ternal lateral  ligaments  of  the  jaw,  and  the 
ligamcnlum  nuchse,  or  ‘ paxy-waxy,’  of  ani- 
mals. They  contain  but  few  yessels,  and 
no  nerves.  The  elastic  fibres  (fig.  187)  are 
from  1-7600  to  1-3600"  in  breadth,  slightly 
flattened  (fig.  186),  mixed  with  still  finer 
and  some  coarser  elastic  fibres,  forming  a 
dense  nefrsvork,  taking  a general  direction 


Elastic  fibres : a,  from  a human  ligamentum  subflavum, 
with  intervening  areolar  tissue,  b.  Magnified  450  diams. 


parallel  to  the  long  axis  of  the  spine.  Be- 
tween these  fibres  are  loose  imdulating  bun- 
dles of  areolar  tissue,  running  parallel  to  the 
elastic  fibres. 

Bibl.  Kolliker,  Mikrosk.  Anat.  ii.  306, 
and  Gewebel.  d.  Mensch.  p.  215. 

ELASTIC  TISSUE  of  animals,  or  yel- 
low fibrous  tissue,  ocem's  in  the  ligamenta 
subflava  of  the  vertebrae ; the  thyro-hyoid 
and  cricoid  membranes ; the  vocal  chords ; 
the  trachea,  fonning  the  longitudinal  elastic 
bands  of  that  tube  and  its  branches;  the 
internal  lateral  ligament  of  the  jaw;  the 
stylo-hyoid  ligament ; the  tranversalis  fascia 
of  the  abdomen ; the  blood-vessels,  and 
almost  evei'j’where  mixed  with  the  fibres  of 
areolar  tissue. 

It  differs  from  white  fibrous  tissue  in  its 
elasticity  and  its  yellow  colour. 

Its  elementary  fonn  is  that  of  roimd  or 
flattened  fibres,  varying  in  size  from  an 
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almost  immeasurable  tenuity  to  that  of 
1-2200"  or  even  more ; the  finer  ones  have 
been  termed  nuclear  fibres  by  the_  Germans ; 
they  are  either  isolated,  an-an^ed  in  bundles, 
or  branching  and  pastomosin^  (fig.  189) 
sometimes  undulating  or  spiral,  at  others 
nearly  straight,  men  broken,  they  curl 
up,  the  ends  appearing  abrupt  or  truncated. 
They  ai’e  highly  refractive,  their  edges 
appearing  dark,  well-defined,  and  mostly 
smooth,  but  sometimes  toothed  or  serrated. 
Sometimes  they  exliibit  transverae  cracks 
upon  the  siuTace. 

Fig.  188.  Fig.  189. 


Fig.  188.  Network  of  elastic  tissue,  from  the  middle 
coat  of  the  pulmonary  artery  of  the  horse.  Magnified 
350  diameters. 

Fig.  189.  Network  of  fine  elastic  fibres  from  the  perito- 
neum of  a child.  l\fagnified  350  diameters. 

They  are  easily  distinguishable  fi-om  fibres 
of  areolar  tissue  by  the  use  of  acetic  acid, 
which  has  little  or  no  effect  upon  them ; and 
this  is  also  the  case  -with  solution  of  potash. 
Sometimes  by  their  anastomoses  they  form 
fibrous  networks  (fig.  189),  or  plates  perfo- 
rated irregularly  by  holes  — fenestrated 
membranes  (fig.  188).  The  fibres  are  also 
themselves  sometimes  transversely  perfo- 
rated by  irregular  rounded  apertm'es. 

The  chemical  composition  of  elastic  tissue 
has  not  been  accurately  detennined ; it 
appears  rather  referable  to  the  proteine  than 
the  gelatine  group  of  compoimds.  It  is 
coloured  red  by  Millon’s  test,  but  not  by 
that  of  Pettenkofer ; it  does  not  yield  gela- 
tine by  boiling. 

Elastic  tissue  is  developed  fi’om  cells.  In 
all  parts  of  embryos  where  elastic  tissue 
occurs,  peculiar  fusiform  or  stellate  cells 
(fig.  190  a)  with  acute  ends  or  proce.sses  are 


met  with,  by  the  fusion  of  which  (fig.  190  h 
Sc  191),  long  fibres  or  networks  are  fonned, 
in  which  the  spots  con-esponding  to  the 
cells  at  first  form  dilatations  with  elongated 
nuclei.  The  fibres  frequently  remain  in  this 
condition,  forming  a modification  of  the  so- 
called  nuclear  fibres ; or  all  traces  of  the 

Fig.  190.  Fig.  191. 


Fig.  ipo.  Formative  cells  of  elastic  tissue,  from  the 
tendo  Achillis : a,  of  a four  months’  embryo  ; A,  of  a 
seven  months’  foetus ; some  of  the  cells  are  free,  with  one 
or  two  processes,  others  fused  in  twos  and  threes.  Magni- 
fied 350  diameters. 

Fig.  191  ■ Stellate  formative  cells  of  nuclear  fibres,  from 
the  tendo  Achillis  of  a newly-born  infant.  Magnified 
350  diameters. 

original  composition  vanish,  uniform  fibres 
or  networks  alone  remaining.  There  is, 
however,  still  some  difference  of  opinion 
among  physiologists  as  to  the  development 
of  elastic,  as  well  as  of  areolar  tissue. 

Elastic  tissue  occurs  in  the  same  situations 
in  all  classes  of  the  Vertebrata  as  in  man, 
also  in  some  special  localities,  as  in  the 
ligaments  of  the  claws  of  the  cat,  the  folds 
of  the  wing-membrane  and  the  pulmonary 
sacs  of  birds.  In  the  Inveidebrata,  this 
tissue  appears  to  occur  but  rarely ; and  it  is 
uncertain  whether  the  elastic  ligaments 
existing  in  them,  e.  g.  those  of  the  molliisca, 
agi’ee  anatomically  and  chemically  with  the 
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elastic  tissue  of  tlie  liiglier  animals  or 
not. 

Bmi/.  Tvollilcer,  Gcioehelehre  d.  Menscli. 
p.  45  (and  the  Bibl.  of  that  article) ; 
lleichert,  3IUU.  Archiv,  186G.  Hft.  vi.  55 ; 
Leydig,  Ilistoloyic,  27 : see  also  Chemistby. 

tlLATEES. — This  name  is  applied  to 
two  forms  of  structure  occuiTing  in  the 
higher  Cryptogamous  Plants.  The  elliptical 
.spores  of  the  Equisetaceae  are  ftmiished 
with  what  are  called  elaters,  viz.  fom’  elastic 
filaments,  attached  about  the  middle  of  one 
side,  which  are  coiled  once  or  twice  round 
the  spore  before  it  is  discharged  from  the 
capsule,  in  the  position  where  they  were 
onginallj"  developed ; hut  when  the  spore  is 
discharged,  thej'  uncoil  udth  elasticit}', 
causing  the  spore  to  be  jerked  away.  They 
appear  to  be  produced  by  the  outer  coat  of 
the  spore  splitting  in  spiral  fissiu-es,  and 
separating  in  ribands  fr’om  the  inner  coat. 
See  Equisetace^. 

The  elaters  of  the  Livei’worts  or  Hepa- 
ticaj  are  of  different  nature ; they  consist 
of  more  or  less  elongated  delicate  mem- 
branous tubes,  which  ai’e  closed  cells,  inside 
which  one  or  more  elastic  spiral  fibres  are 
coiled  up.  They  occur  mixed  with  the 
spores  in  the  capsules  of  the  Jimgennanniete, 
sometimes  attached  to  the  valves ; they 
here  mostly  present  the  appearance  of  cy- 
lindrical cellulose  tubes,  closed  at  the  ends, 
with  a flat  spiral  band  coiled  in  an  open 
spiral,  adherent  to  the  cell-membrane  fonn- 
ing  the  wall  (PI.  32.  fig.  38).  The  elaters 
foimd  among  the  spores  of  3Iarchantia  poly- 
morpha  (PI.  32.  figs.  36,  37)  are  very  long, 
and  contain  a double  coil,  the  ends  of  the 
two  fibres  coalescing  into  a loop  at  each 
extremity  (PI.  32.  fig.  37  h)  ; so  that  the 
entire  filire  may  be  compared  to  a piece 
of  string  with  its  ends  united,  and  laid  out 
so  as  to  represent  two  cords,  side  by  side, 
which  are  then  twisted  spirally  round  one 
another.  In  Tabgionia  the'  tubes  are 
sometimes  branched.  The  spiral  fibres  have 
been  stated  by  some  authors  to  originate 
from  the  gradual  accumulation  of  granules 
in  a spiral  line  upon  the  primary  cell-wall ; 
but  this  is  erroneous  ; their  development  is 
similar  to  that  of  the  spiral  fibres  of  vessels. 
See  Hepaticae. 

Structiu-es  apparently  analogous  to  these 
elaters  of  the  Hepaticie  occur  in  some  of 
the  Myxogastrous  Eimgi,  as  in  Trichia 
(PI.  32.  fig.  39  a),  while  in  other  genera  of 
this  family  filamentous  bodies  occur,  either 
plain  or  obscurely  mai’ked.  In  Batarrm, 


also,  one  of  the  Puff-balls,  a kind  of  elater 
exists  accompanying  the  spores  (see  Tricho- 
GASTREs).  It  has  been  stated  by  Schleiden 
and  Schacht  that  the  elaters  of  these  Fungi 
are  solid  filaments  with  spiral  ridges  upon 
them,  or  else  flat  solid  labands  tivistecl  on 
their  longitudinal  axis.  This  statement  is 
at  variance  with  our  observations,  and  is  not 
borne  out  by  the  drawings  given  by  these 
authors  themselves.  Mr.  Currey,  while  also 
contesting  Schleiden’s  rdew,  states  that  the 
spiral  line  is  a ridge  outside  a tube, — a con- 
dition of  things  unlike  anything  else  we  are 
acquainted  with  in  vegetables. 

The  elaters  of  Trichia  require  a veiy  high 
power  for  their  elucidation,  an  eighth  or 
tAvelfth,  with  a high  eye-piece,  and  a good 
light ; they  may  then  be  seen  to  consist  of 
tubes  with  spiral  fibrous  secondary  deposits 
upon  the  inside  of  their  walls  (PI.  .32.  fig.  40). 
See  Spiral  Structures. 

Bibl.  See  under  Equisetace.®,  Mar- 
ciiANTiA,  Trichia,  Spiral  Structures. 

ELBEE. — Sumhucits  nujcr,  the  common 
Elder-tree  (Caprifoliaceas,  Dicotyledons),  is 
remarkable  for  the  great  development  of  its 
pith ; sections  of  this  fiu-nish  very  accessible 
and  convenient  illustrations  of  vegetable 
parenchjnna.  This  pith  is  also  used  by 
microscopists  for  cleaning  their  object- 
glasses  ; it  is  exti’acted  from  the  branches  in 
suitable  lengths,  dried  and  carefully  pre- 
served from  dust.  The  face  of  the  objective 
is  polished  with  the  end  of  one  of  these 
cylinders  of  pith,  and  a fresh  smTace  is  ob- 
tained eveiw  time  it  is  used,  by  cutting  off  a 
thin  slice  vsdth  a clean  razor.  By  this  means 
all  danger  of  scratching  the  lenses  is  avoided. 

ELYTEA. — The  horny  anterior  pair  of 
wings  of  the  Coleoptera;  sometimes  called 
wing-coveiB  or  -wing-cases,  because  they 
cover  and  protect  the  subjacent  pair  of  wings 
of  these  insects,  when  not  in  use. 

The  elytra  may  be  regarded  as  consisting 
of  an  elongated,  depressed  fold  of  the  inte- 
gument, comparable  to  the  web  between  the 
fingers,  or  that  of  the  bat's  wing.  Four 
sti-uctures  are  distinguishable  in  them : — 
1,  an  outer,  firmly  adherent,  epidermic  layer, 
composed  of  minute  cells,  frequently  im- 
distinguishable,  or  at  least  only  to  be  de- 
tected in  pai’ts ; this  layer  is  continued 
around  the  margins  of  the  elytra,  so  as  to 
cover  their  inferior  surface  also,  forming,  2, 
the  inner  epidennic  layer,  in  which  the  cells 
are  stated  to  be  less  distinct,  more  rounded, 
and  more  closely  placed  than  those  in  the 
upper  layer,  hence  presenting  a more  di- 
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stinctly  angular  fonn ; this  layer  is  easily 
detached  from  the  elytra,  and  its  surface 
next  the  body  of  the  insect  is  frequratly 
furnished  ■«’ith  a numher  of  very  minute 
hairs,  or  spinifoim  papillre  directed  back- 
wards (PI.  27.  fig.  2).  Beneath  the  outer 
epidermic  layer  is  3,  a layer  of  dark  resinous 
pigment,  whether  contained  in  cells  or  not 
fnS  not  been  determined.  4,  an  intermediate 
portion,  composing  the  principal  thickness 
of  the  elytnim,  representing  the  two  fused 
strata  of  the  cutis,  and  consisting  of  a number 
of  fibres,  ninning  in  different  directions, 
variously  interlacing,  anastomosing,  and 
crossing^  so  as  to  foi-m  numerous  plates  or 
secondary  layers,  many  of  which  present  a 
fenestrated  appeai-ance  ; as  many  as  sixteen 
of  these  plates  have  been  separated. 

The  veins  or  neiwes  of  the  elyti-a  either 
traverse  the  intenuediate  thick  layer  of  the 
elytra,  or  run  between  its  imder  surface  and 
the  inner  epidennic  layer,  to  which  they 
sometimes  remain  adherent.  See  Insects. 

The  stmcture  of  the  elytra  can  only  be 
made  out  by  macerating  them  for  a very  long 
time  in  solution  of  caustic  potash,  or  water. 

Bibl.  Schmidt,  Taylor's  Scientific  Me- 
moirs, V.  p.  16 ; Meyer,  Midler's  Archiv, 
1842.  p.  12 ; Nicolet,  Ann.  des  Sc.  Nat.  3 ser. 
vii. ; and  the  Btbl.  of  Insects. 

EMBRYO,  OF  Plants. — This  is  the 
name  applied  to  the  rudimentary  plant  con- 
tained in  all  true  seeds.  Seeds  containing 
embryos  are  home  exclusively  by  Flowering 
Plants ; and  while  the  external  conditions 
imder  which  the  seeds  are  produced  afford 
the  character  for  the  first  subdivision  of  this 
province  of  the  Vegetable  Kingdom  (An- 
giospehms  and  Gymnospebms),  the  struc- 
ture of  the  embryo  is  taken  as  the  most 
striking  character  in  further  subdividing  the 
Angiospermous  Flowering  Plants  into  their 
two  great  natm’al  OToups,  viz.  Monocotyle- 
dons and  Dicotyledons,  in  which,  respect- 
ively, the  embryo  bears  one  or  two  cotyle- 
dons or  seed-leaves.  Cases  occur  both 
among  the  Dicotyledons  and  the  Monocoty- 
ledons where  the  typical  structm’e  is  de- 
parted from.  Thus  in  Orobanchacete  (Dico- 
tyledons) the  embiyo  is  a mere  globular 
mass  of  cellidar  tissue,  the  result  of  an  arrest 
of  development,  the  cotyledons  and  radicle 
never  becoming  distinct;  the  same  is  the 
case  in  the  Orchidaceae  among  the  Monoco- 
tyledons, the  embryo  not  advancing  beyond 
the  state  of  a globular  mass  of  parenchyma. 
The  relation  of  such  embrj'os  to  the  perfect 
forms  is  well  illustrated  by  comparing  the 


stages  of  growth  of  embiyos  which  acquire 
fully-developed  cotyledons  and  radicle  (fig. 
192).  In  Cuscuta,  a leafless  plant,  the 

Fig.  192. 


12  3 4 

A young  Dicotyledonous  embryo  in  suceessive  stages  of 
development.  All  exhibit  the  suspensor,  and  4 has  the 
cotyledons  appearing,  separated  by  a notch.  Magnified 
60  diameters. 

embryo  has  no  distinct  cotyledons.  Other 
anomalies  of  another  kind  also  occiu’.  Some 
Monocotyledons,  such  as  those  of  Grasses, 
have  the  rudiment  of  a second  cotyledon, 
but  this  is  above  and  not  opposite  the  other 
larger  one.  In  Dicotyledons  the  cotyledons 
are  not  imfreqiiently  unequal,  and  some- 
times soldered  together.  In  the  Coniferte 
the  embiyos  appear  to  have  fom’,  eight,  or 
more  cotyledons  in  different  cases ; but  it  is 
stated  that  there  exist  only  two,  divided  or 
compoimd,  cotyledons  (see  Seeds). 

Occasionally  more  than  one  embryo  occurs 
in  a seed  (see  Polyembbyony)  ; and  in  the 
Conifei’iB  a number  of  embryos  are  at  first 
produced,  of  which  one  only  becomes  per- 
fectly developed  (see  Gymnospebviia). 

The  embryo  sometimes  constitutes  the 
whole  mass  of  the  seed,  merely  enclosed  in 
the  coats  ; in  other  cases  it  is  imbedded  in  a 
mass  of  albumen.  In  the  former  case  the 
tissue  of  the  cotyledons  often  assumes  cha- 
racters similar  to  those  of  the  albumen, 
serving  as  a receptacle  for  stored  nutriment 
for  the  genninating  plant,  in  the  form  of 
fleshy  secondary  deposits,  starch,  oil,  &c. 
The  position  of  the  embryo  in  the  albumen, 
or  the  modes  in  which  the  embryo  is  folded 
up  within  the  seed-coats,  are  of  great  im- 
portance in  systematic  botany,  for  the  charac- 
terization of  families.  Particulars  regarding 
these  points,  and  the  manner  of  examining 
them,  are  given  under  the  head  of  Seed. 
The  development  of  embryos  is  described 
under  Oitjle.  See  also  Obchidacea-i, 
OnOBANCHACEiE,  CuSCUTA. 

Bibl.  General  works  on  Structural 
Botany ; Brongniart,  Ann.  des  Sc.  Nat.  xii. 
p.  14,  &c. ; Jussieu,  Ann.  des  Sc.  Nat.  2 si5r. 
xi.  p.  341 ; St.  Hilaire,  Legons  de  Botanique, 
Ann.  des  Sc.  Nat.  2 s4r.  v.  p.  193 ; Duchartre, 
Ann.  des  Sc.  Nat.  3 s4r.  x.  p.  207,  and  the 
Bibl.  of  the  articles  Ovule,  Seed,  &c.,  above 
referred  to. 


EMBRYO-SAC. 
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EMBRYO-SAC,  of  Plants.  — A cell 
which  becomes  enlarged  into  a sac  in  the 
substance  of  the  upper  part  of  the  nucleus 
of  the  ovule  or  rudiment  of  the  seed.  In 
the  cavity  of  this  are  developed  the  germinal 
vesicles  (PI.  38.  figs.  3,  4,  5),  one  of  which 
(occasionally  more),  after  fertilization,  gives 
origin  to  the  Esibryo.  The  most  common 
condition  of  the  embryo-sac  is  that  of  a large 
caidty  excavated  in  the  nucleus,  hounded  by 
its  own  cell-membrane,  andcontainingabun- 
dant  protopla.sm,  and  subsequently  germinal 
vesicles  and  endospei’m-cells  (see  O^tjle). 
Not  unfrequently,  however,  it  becomes  de- 
veloped into  diverse  saccate  processes,  either 
pushing  their  way  through  the  substance  of 
the  nucleus  in  variable  directions  {Scropliu- 
lariacecB,  &c.),  or  emerging  fi'om  the  micro- 
pyle,  coming  to  meet  the  pollen-tube  ( Vis- 
cum),  or  even  so  much  developed  externally 
that  the  embryo  is  formed  and  perfected 
altogether  outside  the  nucleus  (Santalum). 
These  and  other  conditions  are  further  de- 
scribed under  0^^;LE.  Wlien  the  genninal 
vesicle  is  fertilized,  and  is  undergoing  deve- 
lopment to  produce  the  embiyo,  the  embryo- 
sac  often  becomes  completely  filled  with 
endosperm-cells,  at  first  free,  but  afterwards 
adliermg  together  through  their  crowded 
condition.  These  may  persist  and  form  an 
mdospe?-77i  to  the  seed,  as  in  Niq7ha7-,  where 
there  is  an  additional  epispe7-i7i  foi-med  out- 
side the  embi’yo-sacfi’oni  the  substance  of  the 
nucleus.  Albuminous  seeds  generaRy  have 
either  an  epispenu  or  an  endosperm  fdoue. 
In  exalbuminous  seeds  the  endosperm  ori- 
ginally existing  inside  the  errrbryo-sac  be- 
comes absorbed  through  the  pressure  of  the 
growdng  embrj-o,  the  errrbr^’o  grad  ually  filling 
up  the  cavity,  and  by  further  expansion  ob- 
literating the  embryo-sac  and  irucleus.  See 
Albumen,  of  Seeds. 

In  the  Coniferae  the  embryo-sac,  origi- 
nally formed  by  the  excessive  expansion  of 
one  of  the  cells  near  the  apex  of  the  nuclerrs, 
beconres  srrbseqrrently  filled  up  by  cellular 
tissue,  in  the  rrpper  part  of  which  become 
developed  the  bodies  called  co7puscula,  each 
of  whrch  possesses  a kind  of  secotrdary 
enrbr}m-sac  of  its  own,  in  which  the  ger- 
minal vesicles  are  developed  (see  Gymno- 
spermia). 

The  termr  embryo-sac  might  also  be  ap- 
plied to  tire  large  cell  at  the  base  of  the 
archegonia  of  the  Ferns,  LvcopoDiACEiE, 
Mosses.  (See  rtnder  these  heads.) 

Bibl.  See  Ovule  and  GYMNOSPERinA. 

EMPUSINA,Cohn.  SeeSpoRENDONEMA. 


EMY^I)nJM,Doyere(Fc7«hfsc!«,Schultze). 

— A genus  of  Arachnida,  of  the  order  Colo- 
poda,  and  family  Tardigrada. 

Ch(i7\  Head  furnished  with  appendages ; 
mouth  conical,  without  appendages  or  ter- 
nrinal  suclrer ; epidermis  semisolid,  present- 
ing, especially  on  the  upper  surface  of  the 
body,  an  evident  annular  division. 

1.  E.  testndo  (PI.  41.  fig.  7).  Reddish- 
brovTT ; body  ovoid,  opake ; snout  conical, 
presenting  traces  of  division  into  three  rings ; 
head  indistinctly  dirddedinto  three  segments, 
the  first  and  third  presenting  short  setiforra 
filaments  supported  upon  very  short  tuber- 
cles, the  second  with  a palpiform,  blunt,  and 
flattened  appendage ; pharrurgeal  tube  A^ery 
slender;  styles  straight;  bidb  without  an 
internal  jointed  framework;  eye-spots  small, 
oval,  simple,  most  visible  at  the  rrnder  aspect 
of  the  body ; trurrk  dirdded  into  four  simple 
rings,  with  spines  and  long  filaments ; legs 
three-joiirted,  each  with  large  and  strong 
claws,  the  posterior  pair  Avith  a kind  of  spirr 
also  at  the  hack  part  of  the  lower  margin  of 
the  second  joint;  moA'ement  excessively 
slow ; length,  fr’orrr  the  end  of  the  extended 
snout  to  the  posterior  border  of  the  fourth 
ring,  1-80".  Found  on  the  moss  covering 
tiled  roofs ; corrrmon. 

2.  E.  spmulosu77i  \ , 

3.  E.  (j7'a7iulatu77i 

Bibl.  Doyere,  A7X7i.  des  Sc.  Nat.  1840. 
xiv.  p.  279. 

ENCALYPTA,  Schreb.— A genus  of  Ca- 


Encalypta  commutata. 

Fig.  103.  A single  plant.  Magnified  5 diameters. 

Fig.  194.  The  mouth  of  the  capsule,  showing  the  rudi- 
mentary peristome.  Magnified  50  diameters. 


EXCErilALOID. 


< 
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lyniperacope  (Pottioicl  Mosses),  containing 
s'everM  British  species. 


Fig.  195.  Fig.  190. 


Encalypta  commutata. 

Fig.  ip.5.  A capsule  on  its  stalk,  with  vaginulc  at  base, 
ami  calyptra  above.  Magnified  10  diameters. 

Fig.  196.  The  capsule  enclosed  in  its  calyptra.  Mag- 
nified 20  diameters. 


Bn5L.  Wilson,  linjol.  Brit.  p.  140. 

ENCEPHALOID,  or  Encephaloid 
Cancer. — That  form  of  cancer  in  which 
the  morbid  substance  fbe  appearance 
and  consistence  of  the  medullary  part  of  the 
''  brain;  hence  sometimes  called  medullary 
cancer. 

See  Tumours,  Cancerous. 

ENCHELIA,  Ehr.— A family  of  Infu- 
soria. 

Cliar.  No  carapace;  oral  and  anal  ori- 
fices at  the  opposite  ends  of  the  body. 

Locomotive  organs  consisting  of  cilia; 
not  detected,  however,  in  two  species. 

Ehrenberg  distinguishes  the  genera  thus : 


Mouth 

'Sur-  f 
face 
with- 
out 1 

tooth-  • 

cilia 

lend 

1 

Surface 

with 

.cilia 

Mouth 
directly 
truncatCj 
no  lip 


oral 


I cilia  I 

I Ldouble  ..iyisoma» 
Mouth  obliquely  r no  neck  Trichoda. 

. truncate,  with  lip  I a neck  Lncryinaria, 
'Mouth  obliquely  trun-*i  r i. 
cate,  with  i lip. ) Lmcophrys. 

Mouth  directly  trim- 1 rr  , j 
cate,  without  a lip  . . } 

M.iuth  with  teeth Prorndim. 


_ Bujardin’s  family  Enchelia,  foimded  upon 
different  characters,  bi!ars  no  relation  to 


that  of  Ehrenberg.  He  defines  it  as  con- 
sisting of  animals  partly  or  entirely  covered 
with  cilia,  scattered  Muthout  order;  no 
mouth : and  subdivides  it  thus : — 


Not 
ciliated 
all  over 

Ciliated 
all  over 


} Cilia  at  one  end  Acomiu, 

Cilia  in  a longitudinal  furrow. . . . Gustrochceta* 

f Cilia  all  alike Enchclys. 

I Both  cilia  and  trailing  I Alvscum 

< retractile  filaments  / ^ 

ISErptss) I"— 


Bibl.  Ehrenb.  Infus.  p.  298 ; Duiardin, 
Lifm.  p.  .380. 

ENCHELYS,  HiU. — genus  of  Infu- 
soria, of  the  famity  Enchelia,  Ehr. 

Char.  Body  single,  free,  without  -vibratile 
cilia  on  the  surface ; mouth  without  teeth, 
ciliated,  directly  truncated.  Aquatic. 

1.  E.  pupa,  E.  (PI.  23.  fig.  48).  Body 
ovate,  turgid,  attenuated  in  front,  con- 
taining yellowish-green  granules;  length 
1-144". 

2.  E.  farcitnen.  Smaller  than  the  last, 
1-4S2" ; internally  whitish. 

Two  other  species. 

Dujardin’s  genus  Enchclys  does  not  agree 
with  that  of  Ehrenberg.  The  characters 
are,  body  cylindrical,  oblong,  or  ovoid,  sur- 
rounded with  straight,  unifonn,  vibratile 
cilia,  scattered  without  order.  He  admits 
five  species : — E.  nodulosa  (PL  23.  fig.  49) 
= Cyclidium  glaucoma,  E.  (according  to 
Stein),  or  Pantotrichum  enchclys,  E.  (ac- 
cording to  Dujardin) ; E.  triquetra  (not  dif- 
ferent from  the  last,  Stein) ; and  tliree  other 
imperfectly  examined  species. 

Bibl.  Ehrenb.  Infus.  p.  298;  Dujardin, 
Infus.  p.  386 ; Stein,  Itfus.  p.  137. 

ENCHONDROMA.  See  Tumours. 

ENCYONEMA,  Kiitz. — A genus  of  Dia- 
tomaceie. 

Char.  Frustules  resembling  those  of  Cym- 
bella,  aiTanged  mostly  in  longitudinal  series, 
in  gelatinous  tubes ; aquatic. 

Valves  very  valuable  in  form,  even  in  the 
same  tube,  showing  how  little  dependence 
is  to  be  placed  upon  this  feature  as  a 
character. 

1.  E.  paradoxum  (E.  prostratum,  Smith) 
(PI.  14.  fig.  10).  Filaments  nearly  simple ; 
length  of  frustules  1-1560  to  l-(i00". 

2.  E.  ccBspitosum.  FUameuts  divided  at 
the  ends,  tufted. 

The  Rev.  Mr.  Berkeley  directs  attention 
to  the  rows  of  eggs  of  an  insect,  immersed 
in  a gelatinous  filifonn  sheath,  closely  re- 
sembling in  appearance  the  filaments  of 
Encyonema,  and  formerly  placed  among 


ENDICTYA. 


ENDOSMOSE. 


[ 250  ] 


DiatomaceoB  by  Agardli  and  Kiitzing,  under 
the  name  of  Gloioncma  pamdoxum.  The 
action  of  a red  heat  upon  the  supposed 
frustules  would  have  detected  this  error, 
which  was,  however,  more  satisfactorDy 
effected  by  tracing  their  development  into 
the  laiwa  of  the  insect. 

Bibl.  Kiitzing,  Bacill.  p.  82,  and  Alg. 
p.  61;  Ralfs,  Ann.  Nat.  Hist.  1845.  xvi. 
p.  Ill;  Berkeley,  ibid.  1841.  vii.  p.  449; 
Smith,  Brit.  Diat.  ii.  68. 

ENDICTYA,  Ehr.  = CosciNODiscus  in 
part.  E.  oceanica  = C.  oceanicm,  K. 

ENDOCABPEBj]. — A famil}"  of  Angio- 
cai’pons  or  closed-fniited  Lichens,  charac- 
terized by  closed  apothecia  imbedded  in  the 
thallns,  bursting  by  a distinct,  regular,  pro- 
minent pore  (ostiole).  Various  fomis  known 
under  the  name  of  Variolaria  are  mere  de- 
generations of  species  of  Pertusaria.  Borina 
differs  from  Pertusaria  in  containing  only  a 
single  perithecimu  in  each  pustide. 

British  Genera. 

1.  Endocarpon.  Thallns  crustaceoiis  or 
cartilaginous,  often  lobed  or  foliaceous,  hori- 
zontal. Apothecia  enclosed  in  the  thallns, 
globose;  nucleus  gelatinous,  deliquescing; 
thallodal  perithecium  membranous,  pale, 
and  thin ; pore  prominent. 

2.  Sagedia.  Thallns  somewhat  cmstace- 
ous,  horizontal.  Apothecia  enclosed  within 
the  thallus,  globose ; nucleus  gelatinous,  de- 
liquescent ; perithecium  menmranous,  thin, 
at  length  becoming  black;  pore  distinct, 
attenuated  into  a slender  neck,  dilated  at 
the  apex,  perforated. 

3.  Pertnsaria.  cartilaginous,  mem- 

branous, spreading,  adnate,  uniform.  Apo- 
thecia wart-shaped,  normally  covered  by  the 
cortical  layer  of  the  thallus,  enclosing  one 
or  many  waxy,  gelatinous  nuclei,  enveloped 
by  the  thin,"  pale,  membranous,  thallodal 
perithecium ; pore  depressed,  perforated.^ 

4.  Thelotrema.  Thallns  crustaceo-cartila- 
ginous,  spreading,  adnate,  reniform.  Apo- 
thecia wart-shaped,  fonned  of  the  thallus, 
at  first  closed,  afterwards  margined,  with 
an  open  apex,  enclosing  a deeply  simken 
nucleus,  ultunately  collapsed  into  a de- 
pressed rigid  disk,  enveloped  in  a distmct 
membranous  perithecium,  lacero-dehisceut 
at  the  apex. 

Bibl.  See  the  genera. 

ENDOCARPON,  Hedw.— A genus  of 
Endocarpese  (Angiocarpous  Lichens)  with 
a crustaceoiis,  often  lobed  or  foliaceous 
thallus,  some  of  which  gi’ow  upon  bark. 


others  upon  damp  rocks.  The  apothecia 
or  conceptacles  are  imbedded,  and  distin- 
guished externally  merely  by  a slightly  pro- 
minent apex,  while  sjjermogonia  are  like- 
wise produced  in  the  substance  of  the  thal- 
lus, opening  by  a minute  pore  in  the  sur- 
face. The  perithecia  are  lined  with  thecas 
containing  spores  which  readily  geminate 
when  sown.  The  spermogonia  are  lined 
with  jointed  sterigmata,  bearing  at  their 
summits  minute  stick-shaped  spennatia  (see 
Lichens). 

Endocarpon  is  interesting  as  offering  the 
most  perfect  tj’pe  of  the  Angiocarpous  Li- 
chens. Leighton  enumerates  seventeen  Bri- 
tish species,  besides  numerous  varieties. 

Bibl.  Leighton,  Angiocarpous  Lichens, 
Rag  Society,  1851.  p.  10,  pis.  1-6;  Tulasne, 
Ann.  des  Sc.  Nat.  3 s^r.  xvii.  pp.  90,  213, 
pis.  10  & 12 ; Hook.  Br.  FI.  ii.  pt.  1.  p.  169 ; 
Schaerer,  Enumeratio,  p.  230,  pi.  9.  fig.  2. 

ENDOCHROME.— This  word  is  m ge- 
neral use  among  Algologists  in  this  countiy 
and  in  France,  whence  it  was  derived ; and 
it  is  sjmonjTnous  ivith  the  Gennan  Inhalt 
or  cell-contents,  being  applied  to  the  miscel- 
laneous collection  of  substances  and  struc- 
tures enclosed  in  the  cavit)'  of  a cell,  that 
is  to  say,  vathin  the  cellulose  waU.  In  an 
Alga,  therefore,  Idee  Zygnema  for  instance, 
it  comprehends  the  2^>'i»^ordial  utricle  or 
layer  of  protoplasm  lining  the  cell-wall, 
together  with  the  chlorophyll-globules  or 
vesicles,  starch-granules,  nucleus,  and  liquid 
and  granular  protoplasm  contained  in  the 
cavitj^  of  the  cell.  It  is  perhaps  a useful 
word  in  roughly  describing  a species,  but  is 
too  indefinite  to  be  admissible  in  any  ac- 
curate description  of  cellidar  structures ; 
moreover,  as  it  is  not  a definite  collection 
of  substances,  nor  always  coloiued,  the  use 
of  the  temi  celLcontents  is  to  be  preferred 
in  all  cases,  as  not  indicating  any  positive 
characters. 

ENDOGEN.  See  Monocotyledon. 

ENDOSMOSE. — This  name  is  applied 
to  a phaBnomenon  which  takes  place  when 
two  different  liquids,  having  an  attraction 
for  each  other,  ai’e  separated  merely  by  a 
porous  diaphragm  or  an  organic  membrane. 
A diffusion  takes  place,  by  which  the  liquids 
become  mixed,  but  one  of  them  flows  more 
rapidly  into  the  other.  Thus  when  alcohol 
and  water  are  so  placed,  the  water  flows 
into  the  alcohol  {endosmose)  much  more 
strongly  than  the  alcohol  into  the  water 
{exosmose).  The  same  attraction  occum 
when  siTup  or  a solution  of  gum  is  substi- 


ENDOSPERM. 


ENOPLID.E. 
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tilted  for  the  spirit,  and  also  alkaline  salts. 
"When  acids  or  acid  salts  are  placed  in 
the  same  relation  to  water,  the  cnn-ent  is 
strongest  towards  the  water.  Acids  and 
alkaline  solutions  exert  the  strongest  action, 
neutral  substances  the  weakest.  Dilute 
solutions  act  more  efficiently  (proportion- 
ately) tliau  strong  ones.  The  importance 
of  tlie  effects  of  endosmose  on  microscopic 
objects  viewed  in  liquids,  has  been  men- 
tioned in  the  Inthoduction  (xxxv).  De- 
licate structures  are  often  advantageously 
wetted  iritli  dilute  solutions  of  sugar,  com- 
mon salt,  or  glycerine,  to  prevent  the  changes 
from  endosmosis,  which  result  from  the  use 
of  piu'e  water. 

Bebl  Fischer,  Poggend.  Annal.  Bd.  xi. 
p.  12G;  Dutrochet,  Cgcl.  Anat.  and  Phys. 
li.  p.  98 ; General  Works  on  Physics,  as  Buff, 
Experimental-Physik ; Pouillet,  EUmem  de 
Physique ; Peschel,  Physics,  See. ; Graham, 
Proc.  Royal  Soc.  vii.  p.  83 ; LTiemiite,  Ann. 
des  Sc.  Nat.  4 ser.  iii.  p.  73;  Niigeli,  Phy- 
siologisch.  Untersuch.  Zurich,  1855.  p.  20. 

ENDOSPERM.  See  Albumen,  of  Plants. 

ENDOSPORE. — The  name  applied  by 
some  authors  to  the  iimer  coat  of  spores. 
See  Spobe. 

ENERTIIENEjMA,  Bowm. — A genus  of 
Myxogastres  (Gasteromycetous  Fungi),  in- 
teresting from  the  fact  that  the  spores  have 
been  observed  in  situ ; they  are  produced, 
five  or  six  together,  in  globidar  sacs  (asci) 
attached  to  the  free  apices  of  the  filaments 
of  the  capiUitium,  which  arise  from  a disk 
at  the  top  of  the  percurrent  stem.  E.  ele- 
gayis  was  found  by  Mr.  Bowman  near  Wrex- 
ham, and  it  has  since  been  found  in  South 
Carolina. 

Bibl.  Bowman,  Linn.  Trans,  xvi.  p 151. 
pi.  16 ; Berk,  and  Broome,  Ann.  Nat.  Hist. 
2 ser.  V.  p.  366,  pi.  11.  fig.  7. 

ENOPLIDriE. — A tribe  of  Nematoid  En- 
tozoa,  distinguished  by  the  presence  of  an 
oral  or  pharyngeal  armatiu-e,  consisting 
either  of  styles,  hooks,  or  rods  (bacilli). 
The  members  are  microscopic,  and  live  in 
fresh-  or  sea- water,  whence  they  sometimes 
find  their  way  into  the  alimentary  canal  of 
higher  animals.  Genera ; 

1.  Dorylaimus.  Filiform,  nan-owed  at 
the  ends ; mouth  tubidar,  retractile,  armed 
with  a single  very  long  homy  style ; male 
with  two  equal,  short,  falciform  spicules; 
female  with  the  vidva  in  the  middle  of  the 
body,  the  utenis  divided  into  two  opposite 
branches,  ova  large,  oblong. 

2.  Pussalurus.  Fu.siform,  elongate,  nar- 


rowed behind  with  a subulate  tail,  or  sud- 
denly narrowed  ; liead  obtuse ; mouth  with 
three  oblong  pieces  (jaws),  united  by  a re- 
sisting folded  membrane;  oesophagus  cla- 
vate,  succeeded  by  a broader  stomach ; skin 
transversely  striate ; male  with  a single 
spicule ; female  with  the  vulva  near  the 
stomach ; uterus  and  ovaries  simple ; eggs 
large,  oblong. 

3.  Enoplus.  Filiform,  nan-owed  at  the 
ends,  and  most  behind;  head  angular  oi- 
truncate,  with  a few  opposite  setae ; mouth 
with  three  uncinate  jaws ; oesophagus  al- 
most cylindrical,  cavity  triquetrous;  tail 
ending  in  a kind  of  sucker ; one  or  more 
red  eye-like  spots  on  the  oesophagus ; skin 
smooth  ; male  with  a supplementai-y  orifice 
(^anus  or  sucker)  in  front  of  the  genital  ori- 
fice, and  with  rivo  equal  cun-ed  spicules; 
vulva  near  the  middle  of  the  body ; uterus 
divided  into  two  opposite  branches ; eggs 
elliptical. 

4.  Oncholainius.  Filifomi,  more  or  less 
narrowed  at  the  ends ; head  obtuse ; buccal 
caffity  large,  with  two  or  three  cm-ved  or 
hooked  jaws,  placed  lengthwise,  at  least  one 
with  a prominent  tooth;  oesophagus  elon- 
gate, nearly  cylindrical ; no  stomach ; tail 
apparently  terminated  by  a sucker;  slrin 
smooth.  Male — tail  suddenly  narrowed, 
short;  spicules  two,  equal.  Female — ^vulva 
near,  or  slightly  behind  the  middle ; uterus 
two-branched ; eggs  elliptic,  large. 

6.  Anguillula  (Ithahditis).  Pharynx  with 
two  or  three  longitudinal  bacilli. 

6.  Atractis.  Mouth  with  two  or  three 
jaws;  spicula  two,  unequal. 

Doubtful  genera : 

Amblyura.  Filiform,  mouth  truncate, 
vnth  cirrhi ; tail  subulate,  slightly  expanded 
at  the  end,  where  there  is  a suctonal  pa- 
pilla; spicule  single,  retractile,  without  a 
sheath.  Probably  species  of  Oncholaimus, 
or  Enoplus. 

1.  A.  serpentulus  = Vibrio  s.,  Muller. 
Found  in  an  old  vegetable  infusion. 

2.  A.  Gordius  = Vibrio  g.,  Miill.  In  ma- 
rine infusions. 

Phanoglene.  Filiform,  pointed  behind; 
mouth  truncate,  bilobed,  with  cin-hi,  and 
with  red  eye-spots  behind  the  head ; spicule 
single. 

1.  P.  micans.  Eye-spots  contiguous;  cirrhi 
two.  In  the  intestine  of  the  larva  of  a 
neuropterous  insect. 

2.  P.  barbiger.  . Cirrhi  four;  red  spots  se- 
parate. In  stagnant  water. 

Enchilidium.  Filiform,  a single  red  eve- 
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spot,  as  broad  as  the  body, 'situate  at  some 
distance  from  tlie  bead.  Maiine. 

J3ibl.  Dumrdiii,  Helminthes,  Sfc.  280 ; 
Ehrenberp;,  §ipnb.  Phys.;  Nordmann,  La- 
marck’s Hist.  d.  Ann.  sans  Vert.  iii.  6G4. 

ENTEROBRYUS,  Leidy. — ^A  suppoised 
genus  of  Kiitzing’s  Leptomitese,  probably 
the  mj'celium  of  some  migus,  found  in  the 
intestines  of  insects. 

Ecceina,  Leidy,  is  another  of  these 
forms. 

Biel.  Leidy,  Proc.  Nat.  Hist.  Soc.  Phi- 
ladelphia, 1649.  p.  225,  Ann.  Nat.  Hist. 
2 ser.  y.  p.  72 ; Robin,  Vcyctaux  Parasites, 
ed.  2.  1853.  p.  395,  pi.  4.  figs.  5,  6. 

ENTEROMORPHA,  Link.— A genus  of 
TJlyacege  (Confenmid  Algae),  consisting  of 
aqiiatic  and  marine  plants,  with  branched, 
tubular,  gi’een  fronds,  the  walls  of  the  tubes 
being  composed  of  a single  flat  layer  of  po- 
lygonal cells.  These  plants  are  reproduced 
by  ciliated  zoospores,  foniied  in  consider- 
able numbers  from  the  transformed  contents 
of  the  cells  (PI.  5.  fig.  4).  In  this  genus, 
Thuret  states  that  two  forms  of  zoospores 
occur, — one  large  and  fom’-ciliated,  the  other, 
in  fronds  with  a yellower  tint,  smaller  and 
with  two  cilia ; both  kinds  gemiinate.  The 
zoospores  escape  from  the  cells  by  a pore  on 
the  outer  surface  (PI.  5.  fig.  4 a),  near  the 
centi’e  of  the  cells ; and  the  latter  persist  for 
some  time  in  an  empty  condition.  The 
marine  forms,  of  which  nine  species  are  de- 
scribed by  Haiwey,  are  mostly  from  1-2"'  to 
seyeral  lines  in  diameter,  but  manj'  inches 
long.  E.  G-revillei,  Thuret  (Ulra  Laetuca, 
Grey.,  Haiw.),  howeyer,  is  thicker  and  sac- 
cate, finally  bimsting.  E.  intestinalis,  which 
grows  both  in  the  sea  and  in  brackish-  and 
freshwater  ditches,  often  attains  a length  of 
2 feet  and  more,  and  yai’ies  in  thickness 
from  1"'  to  2-3". 

Biel,  klaiwey,  Brit.  3far.  Alg.  p.  213. 
pi.  25  D,  Phyc.  Brit.  pis.  63,  262,  282,  &c. ; 
Greyille,  Aly.  Brit.  pp.  179-82,  Sc.  Crypt. 
El.  t.  313,  Eny.  Bot.  2137  & 2328 ; Thuret, 
Ann.  des  Sc.  ’ Nat.  3 s^r.  xiy.  224,  pi.  20. 
figs.  8-12 ; 3Iem.  de  la  Soc.  des  Sc.  Nat.  de 
Cherbourg,  ii.  (1854). 

ENTEROPLEA,  Ehr. — A genus  of  Ro- 
tatoria, of  the  family  Plydatinsea. 

Char.  Eye-spots  none ; teeth  absent  •,  foot 
forked. 

E.  hydatina  (PI.  34.  fig.  27).  Body  co- 
nical, liyaliue ; foot  small ; aquatic ; length 
1-120". 

Probably  the  male  of  Hydatina. 

Biel.  Ehrenb.  Inf  us.  p.  411. 


ENTOMONEIS,  Ehr.  =Amphiprora,  in 
part.  E.  alaf.a=A.  alata. 

ENTOMOSTRACA. — A diyision  of  the 
class  Crustacea. 

Char.  Free;  aquatic  or  marine ; body  more 
or  less  distinctly  jointed,  mostly  contained 
in  a horny,  leathery,  or  brittle  shell  or  cara- 
pace, formed  of  one  or  more  pieces,  some- 
times biyalye ; branchiae  attached  either  to 
the  jaws  or  legs ; legs  jointed,  and  more  or 
less  ciliated ; deyelopment  accompanied  by 
a regular  moulting  or  change  of  shell,  some- 
times amounting  to  metamorphosis. 

Many  of  the  Entomostracn  are  very  com- 
mon in  ponds,  pools,  and  other  collections  of 
water ; when  examined  with  the  naked  eye, 
in  a bottle  or  glass  containing  the  water, 
they  appear  as  minute  speclrs,  generaUy  in 
active  and  often  jerking  motion. 

The  shell  is  often  beautifully  transparent, 
sometimes  spotted  with  pigment;  it  con- 
sists of  chitine  impregnated  with  a variable 
amoimt  of  carbonate  of  lime,  which  is  some- 
times so  gi’eat  as  to  render  it  brittle,  and  to 
cause  copious  efifervescence  on  the  addition 
of  a dilute  acid ; and  when  boiled  it  turns 
red,  just  like  the  shell  of  a lobster.  It 
varies  in  structure,  sometimes  consisting  of 
two  valves,  united  at  the  back,  resembling 
the  bivalve  shell  of  a mussel;  at  others  it  is 
simply  folded  at  the  back  so  as  to  appear 
bivalve,  without  really  being  so ; or  it  con- 
sists of  a mmiber  of  rings  or  segments.  It 
often  presents  a reticular  appeai’ance  re- 
sembling that  of  a cell-structm’e. 

The  body  itself,  which  is  more  or  less  in- 
timately connected  with  the  shell,  is  mostly 
divided  into  numerous  segments.  The  head 
is  furnished  with  one  or  two  pairs  of  au- 
tenme ; the  superior — sometimes  called  also 
the  anterior,  the  antennae  simply,  or  the  an- 
tennules — are  usually  smallest,  and  in  some 
genera  easily  overlooked  (PI.  15.  fig.  28  a) ; 
sometimes  one  or  both  of  them  are  mmished 
in  the  male  vdth  a hinge-joint,  allo^ving 
considerable  flexure,  so  as  to  permit  of  its 
gi’asping  the  female  (PI.  15.  fig.  8 a,  of 
male ; 9 a,  of  female) ; sometimes  they  are 
long,  and  provided  with  a tuft  of  filaments 
(PI.  15.  figs.  17, 18) ; at  others,  they  are  sim- 
ply long,  and  filiform  or  setaceous  (fig.  38). 
The  inferior  pair — called  also  antennules, 
posterior  antennae,  antennae  simply,  rami,  or 
second  pair  of  antennae — A'aiy  in  size  and 
stmctm’e  like  the  former,  being  sometimes 
large  and  branched  (fig.  28  6),  and  sendng 
to  row  the  animals  through  the  water,  at 
others  resembling  legs  (figs.  5, 17,  &c.).  In 
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some  genera  they  are  fiiniislied  with  curious 
appendages,  eliecting  the  pui-poso  of  the 
hinge-jointed  superior  autenme. 

The  eyes  are  usually  large,  the  pigment 
black  or  red,  and  the  muscles  and  the  ner- 
vous branches  distributed  to  them  from  the 
cephalic  ganglion  very  distinct. 

A lahrum  or  upper  lip  is  often  present, 
compre.ssed  and  teiminated  by  a hany  lobe 
; (fig.  36).  Behind  this  are  situated  two 
' mandibles,  furnished  wth  either  blimt  or 
pointed  teeth,  often  having  a palpus  or 
palp-like  organ  (figs.  11,  20,  34).  ext  to 
these,  come  a pair  of  maxillae,  jaws,  or  foot- 
jaws  (figs.  12,  36),  furnished  with  spines, 
hooks  or  claws,  and  sometimes  branchiae 
(fig.  21).  Behind  these  are  a second  pair 
of  foot-jaws  (figs.  13,  22).  The  legs  are  vari- 
able in  number  and  sti’ucture ; they  are  often 
furnished  with  flattened  processes,  fringed 
with  beautifully  ciliated  or  plumose  fila- 
ments (figs.  30,  31,  32),  thus  exposing  a 
large  extent  of  smTace  to  the  water,  by 
which  respiration  is  effected,  hence  they 
represent  ^iUs,  and  are  called  branchiae  or 
branchial  feet;  similar  branchiae  are  often 
appended  to  the  foot-jaws;  and  they  are 
in  constant  motion,  even  when  the  animal 
is  at  rest. 

As  the  stractirre  and  arrangement  of  these 
parts  afford  characters  for  distinguishing 
the  genera,  &c.,  the  details  are  given  under 
their  respective  names. 

The  abdomen  is  of  variable  length,  jointed, 
and  often  resembles  a tail  in  appearance 
(figs.  3, 8) ; sometimes  it  is  bilobed ; some- 
times Wnished  with  a kind  of  spin:  neai’ 
the  end,  for  supporting  the  ova  within  the 
shell.  In  some  genera,  the  external  ovaries 
containing  the  ova  pass  out  between  two 
of  the  abdominal  joints,  yet  remaining  at- 
tached, and  giving  a remarkable  appeai’ance 
to  the  animals  (figs.  9, 38).  The  intestinal 
canal  is  usually  straight  or  but  slightly 
ciuved;  sometimes,  however,  it  is  coiled 
(fig.  7).  The  Entomostraca  are  mostly  her- 
' bivorous,  although  some  are  carnivorous. 
The  sexes  have  not  been  distinguished  in 
all  the  Entomostraca,  although  in  some 
they  are  perfectly  distinct.  It  appears  also 
that  in  certain  oif  them,  reproduction  takes 
place  according  to  the  law  of  alternation  of 
generations — females  only  being  produced 
through  several  generations,  and  the  males 
appearing  only  at  certain  seasons. 

The  spermatozoa  are  often  of  most  re- 
markable stnicture  (see  Spkhmatozoa). 
The  ova  are  mostly  rounded ; sometimes 


they  are  covered  with  spines,  and  often  bril- 
liantly coloured.  They  are  either  hatched 
in  the  external  ovaiues  mentioned  above,  or 
in  a space  between  the  body  of  the  parent 
and  the  posterior  part  of  the  shell,  or  they 
are  deposited  in  masses  upon  and  glued  to 
water-plants,  and  hatched  independently  of 
the  parents. 

At  particular  seasons  of  the  yeai’,  the  ova 
in  certain  species  are  fm’nished  mth  thick 
capsides,  and  imbedded  in  a dark  opake 
substance,  presenting  a minutely  cellular 
appearance,  and  occupying  the  above-men- 
tioned interspace  between  the  body  of  the 
animal  and  the  back  of  the  shell  (fig.  37  a). 
This  is  called  the  ephippium,  and  the  ova 
ephippial  or  winter  ova;  and  the  enve- 
lopes are  supposed  to  act  as  a defence  from 
the  cold  of  winter  (Eggs). 

When  first  hatched,  the  young  (fig.  16) 
differ  very  strilringly  in  form  and  sfructure 
from  the  adults  (figs.  8,  9). 

The  larval  forms  of  the  higher  Crustacea 
often  bear  considerable  resemblance  to  the 
perfect  Entomostraca. 

The  minute  structui’e  of  the  Entomostraca 
is  veiy  diflicidt  to  determine ; for  although 
the  body  and  shell  are  frequently  compara- 
tively transparent,  the  parts  ai’e  exceedingly 
delicate  and  soft,  so  that  they  are  easily 
crushed  and  mutilated,  and  their  appearance 
distorted. 

The  Entomosti'aca  are  best  preseiwed  in 
solution  of  chloride  of  calcium  or  glycerine 
(see  Pbeserv avion). 

Some  of  the  Entomostraca  are  foimd 
fossil. 

Systematic  arrangement. 

Legion  1.  Laphyropoda.  Brancliise  at- 
tached to  the  organs  of  the  mouth ; legs 
few,  not  exceeding  five  pairs,  sei-ving  for 
locomotion,  articulations  mostly  more  or 
less  cylindrical;  antennm  two  pairs,  one 
pair  used  as  organs  of  motion. 

Order  1.  Ostracoda.  Shell  consisting  of 

two  valves,  entirely  enclosing  the  body ; 

legs  two  or  three  pairs,  adapted  for  pro- 

gi-ession ; no  external  ovaiy. 

Earn.  1.  Cyprid.*:.  Superior  antennas  long, 
with  numerous  joints,  and  a pencE 
or  tuft  of  long  filaments ; inferior  stout 
and  pediform ; eye  single ; legs  two 
pairs. 

1.  Cypris.  Inferior  autenme  witli  a tuft 
of  long  filaments  ; motion  swimmin<>- 
(PI.  15.  fig.  17). 
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2.  Cundona.  Inferior  antennse  without 
the  filaments ; motion  creeping  (PI. 
15.  fig.  5). 

Earn.  2.  Cytheiud.®.  Superior  antennae 
without  the  pencil  of  long  filaments ; 
eye  single;  legs  three  pairs,  projecting 
beyond  the  shell. 

3.  Cythcre.  Characters  of  the  family  (PI. 
15.  fig.  26). 

4.  Cythereis.  Animal  imlmo'mi. 

Earn.  3.  CYPHiDiNrDiE.  Both  pairs  of  an- 
tennae pediform ; eyes  two,  peduncu- 
lated ; legs  two  pairs,  one  pair  always 
enclosed  within  the  shell,  and  of  re- 
markable structure ; abdomen  termi- 
nated by  a broad  lamellar  plate,  with 
strong  hooks  and  spines. 

5.  Cypridina. 

Order  2.  Copepoda.  Shell  jointed,  forming 

a buckler,  enclosing  the  head  and  thorax ; 

legs  five  pairs,  mostly  adapted  for  swim- 
ming ; ovary  external. 

Earn.  1.  CvcLOPiD.®:.  Head  consolidated 
with  the  thorax ; foot-jaws  two  pairs, 
generally  small ; fifth  pair  of  legs  rudi- 
mentary ; eye  single ; both  superior 
(larger)  antemiae  in  the  male  fiunished 
with  a swollen  hinge-joint. 

6.  Cyclops.  Eoot-jaws  large  and  strong, 
branched ; ovaries  double  (PI.  15.  figs. 
8,  9). 

7.  Canthocamptus.  Eoot-jaws  small,  sim- 
ple ; ovary  single  (PI.  15.  fig.  6). 

8.  Arpactlcus.  Eoot-jaws  stout,  termi- 
nated by  a claw ; ovary  single. 

9.  Alteutlia.  Eoot-jaws  small,  simple; 
body  fiat ; a strong  falciform  append- 
age to  the  fifth  segment  of  the  body  on 
each  side  (PI.  14.  fig.  3). 

Earn.  2.  Diaptomid.®.  Head  consolidated 
with  the  first  joint  of  thorax ; foot-jaws 
three  pairs,  well  developed ; last  pair 
of  legs  differing  in  structure  from  the 
others,  and  differing  from  each  other  in 
the  two  sexes;  eye  single,  sometimes 
pedunculated  in  the  male ; right  an- 
tenna only  vath  the  swollen  hinge-joint 
in  the  male. 

10.  Diaptomus.  Cephalothorax  and  ab- 
domen each  of  five  segments  (PI.  15. 
fig.  38). 

11.  Temora.  Cephalothorax  of  five,  ab- 
domen of  three  segments. 

12.  Anomulocera.  Cephalothorax  of  seven, 
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abdomen  of  four  segments  (PL  14. 
fig.  G). 

Earn.  3.  Cetochilidje.  Head  consolidated 
with  first  joint  of  thorax ; foot-jaws 
three  paii-s,  strongly  developed ; eyes 
^o;  right  antenna  only  with  the  hinge- 
joint  in  the  male. 

13.  CetocMlm  (PI.  14.  fig.  21). 

14.  Notoddphys.  Provisionally  (PI.  14. 
fig.  22). 

Legion  2.  JBranchiopoda.  Branchiae  at- 
tached to  the  legs ; legs  from  four  to  sixty 
pairs. 

Order  1.  Phyllopoda.  Legs  from  eleven  to 
sixty  pairs  in  number,  joints  foliaceous 
and  branchiform,  chiefly  adapted  for  re- 
spiration and  not  motion ; eyes  two  or 
three,  sometimes  pedmiculated ; antennae 
one  or  two  pairs,  neither  adapted  for 
swimming. 

Earn.  1.  BiJANCHiPonroA.  Body  not  en- 
closed in  a carapace  or  shell ; antennae 
two  pairs,  the  inferior  horn-like,  and 
with  prehensile  appendages  in  the  male; 
legs  eleven  pairs. 

15.  Artemia.  Tail  simply  bilobed;  no 
appendages  at  the  base  of  the  cephalic 
horns. 

16.  Bi-anchipus.  Tail  foimed  of  two 
plates,  cephalic  boms  with  fan-shaped 
appendages  at  the  base  (PI.  15.  fig.  3). 

Earn.  2.  Aspidephoba.  Body  enclosed  in 
a shell ; antennae  one  or  two  pairs ; legs 
more  than  eleven  pairs. 

17.  Antennae  one  pair,  small ; eyes 
sessile. 

18.  Nebalia.  Antennae  two  pail's,  large ; 
eyas  stalked  (PI.  14.  fig.  28). 

Order  2.  Cladocera.  Legs  four  to  six  pairs, 
chiefly  branchial;  eye  single,  and  very 
large  ; antennae  two  pairs,  inferior  large, 
branched  and  adapted  for  swimming. 

Earn.  1.  Daphniad.®.  Superior  antennae 
very  small ; inferior  large,  two  ■ branched ; 
legs  five  or  six  pairs,  all  enclosed  within 
the  carapace  ; eye  single,  lai'ge. 

* (Daphnina.)  Legs  five  pairs ; inferior 
antennae  two-branched,  one  branch  four-,  the 
other  three-jointed. 

19.  Daphnia,  Head  produced  below  into 
a beak ; superior  antennal  very  small 
(PI.  15.  fig.  28). 

20.  Moina.  Head  roimded  and  obtuse; 
superior  antennae  large  (PI.  14.  fig.  26). 
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21.  Macrothrix.  Head  beaked,  beak  di- 
rected forwards ; superior  antennse 
one-jointed,  liaugiiig  from  the  beak 

(PL  14.  fig.  26). 

22.  Bosmlna.  Head  terminating  in  a 
sbai’p  direct  beak  ; superior  antennse 
long,  many-jointed,  projecting  from 
end  of  beak  (PI.  15.  tig.  2). 

• • (Sidina.)  Legs  six  pairs ; inferior  p- 
tennse  two  branched ; a row  of  spines  arising 
from  the  edge  of  larger  branch ; superior 
antennse  of  moderate  size. 

23.  Sida.  One  branch  of  inferior  anten- 
nse three-,  the  other  two-jointed  (PI. 
14.  tig.  27). 

24.  Daphnella.  Both  branches  two-jointed 
(PI.  15.  fig.  27). 

Earn.  2.  PoLYPHEMioiE.  Inferior  antennse 
two-branched,  one  branch  four-,  the 
other  three-j  ointed ; lower  part  of  shell 
forming  a large  vacant  space  for  con- 
taining the  ova  and  young ; eye  very 
large;  legs  four  pairs,  not  contained 
within  the  shell. 

25.  Polyphemus.  Tail-like  abdomen  pro- 
jecting outside  the  shell ; aquatic  (PI. 

14.  fig.  29). 

2G.  Emdne.  Abdomen  scarcely  project- 
ing fi’om  the  shell;  marine  (PI.  14. 
fig.  30). 

Earn.  3.  LYNCEiDiE.  Superior  antennae 
very  short ; inferior  of  moderate  size, 
branched,  each  branch  three-jointed; 
legs  five  pairs ; eye  single,  with  a black 
spot  in  front;  intestine  convoluted, 
having  one  complete  turn  and  a half. 

27.  Eurycercus.  Shell  subquadrangulai’ ; 
abdomen  fomiing  a flat,  densely  ser- 
rated plate  (PI.  15.  fig.  39). 

28.  Chydorus.  Nearly  spherical;  beak 
very  long,  shai-p,  and  ciuwed ; inferior 
antennse  very  snort  (PL  15.  fig.  7). 

29.  Camptocerciis.  Ovoid;  abdomen  long, 
slender,  and  very  flexible,  sen-ated  (PI. 

15.  fig.  4). 

.30.  Acrope^-us.  Somewhat  hai-p-shaped, 
with  an  anterior  inferior  obtuse  angle ; 
inferior  antenna3  rather  long  (PL  14. 
figs.  1,  2). 

31.  Alona.  Quadrangidar,  striated  or 
grooved  longitudinally;  inferior  an- 
tennse short  (PL  14.  figs.  4,  6). 

.32.  Pleuroxits.  Gibbous  above  and  an- 
teriorly; obliquely  truncate  below; 
first  pair  of  legs  very  large  (PL  14. 
fig.  .32;. 
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33.  Peracantha.  Oval,  lower  end  with  a 
curved  posterior  point,  fringed  infe- 
riorly  and  antero-superiorly  with  strong 
hooked  spines  (PL  14.  fig.  31). 

See  Cbustacea  and  Siphonostoma. 

Bibl.  Baird,  Erit.  Entomostr. ; M. -Ed- 
wards, Jlist.  Nat.  d.  Crustac.  iii. ; Straus, 
Mem.  d.  Miis.  d.  Hist.  Nat.  1819.  v.  p.  380, 
and  1821.  vii.  p.  33;  Koch,  Deutschl.  Crustac. ; 
Desmarest,  Cons.  Gen.  s.  1.  Crustac. ; Jones, 
Entom.  of  the  Cretaceous  Form.  {Paloiontoyr. 
Soc.)  ; Zenker,  Muller's  Archiv,  1851  {3Iicr. 
Trans,  i.  p.  273) ; Morris,  Brit.  Fossils,  98, 
and  the  Bebl.  of  the  genera. 

ENTOPHYTES. — ^A  general  term  ap- 
plied to  parasitic  plants  (chiefly  Fungi), 
growing  in  the  interior  of  animal  or  vege- 
table structm’es.  See  Pabasites,  vege- 
table. 

ENTOPYLA,  Ehr. — A genus  of  Diato- 
maceae. 

Char.  Frustules  prismatic,  compressed, 
arcuate ; the  two  end  valves  transversely 
stiiated,  not  alike,  one  of  them  being  con- 
vex outwards,  compound,  the  other  con- 
cave, and  with  a large  pore  (?)  at  each  end. 

E.  australis.  Valves  lineai-,  rounded  at 
each  end,  with  more  than  forty  transverse 
costae,  traversed  by  a longitudinal  fiexuous 
line ; inner  plates  in  the  adult  state  sixteen, 
in  the  young  state  only  three  ; marine,  and 
foimd  in  guano ; length  1-240",  in  the  young 
state  1-720",  and  with  only  six  costm  be- 
tvmen  the  pores. 

(The  pores  are  probably  only  inflated  pro- 
ductions of  the  valves,  like  those  of  Biddul- 
phia). 

Bibl.  Ehr.  Ber.  d.  Berl.  Akad.  1848.  p.  6 ; 
Ann.  Nat.  Hist.  1848.  i.  393. 

ENTOSELENIA,  Ehr.— A genus  of  Fo- 
raminifera,  of  the  order  Monostegia  ( = Oo- 
lina,  D’Orbigny). 

Char.  Shell  globose  or  ovate,  sometimes 
compressed,  with  a tube  arising  from  the 
orifice  and  projecting  downwards  into  the 
cavity  of  the  shell. 

These  elegant  organisms  are  foimd  living, 
adherent  to  mai-ine  algae,  fuci,  &c.,  and  fossil 
in  sea-sand  and  mud. 

1.  E.  ylobosa  (PL  19.  fig.  19,  b longitudinal 
section).  Shell  spherico-ovate,  smooth  ; 
mouth  slightly  projecting  ; internid  tube 
patulous  at  the  extremity,  and  sometimes 
reaching  nearly  the  bottom  of  the  cavity^ 

Shell  densely  perforated  ivith  very  mi- 
nute foramina;  length  1-100". 

a.  lineata.  Shell  ovate,  truncate,  some- 
times with  a minute  neck ; surface  with  fine 
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longitudinal  stiife ; tube  straiglit,  nearly 
reaching  the  bottom ; dull  leaden  colour ; 
length  1-120". 

2.  E.  costata.  Splierico-OTate;  ■ndtli  strong 
longitudinal  costaj ; length  1-100". 

3.  E.  mardinata.  Sliell  nearly  circular, 
smooth,  compressed,  surrounded  by  a thin 
marginal  ridge;  mouth  slightly  and  gi’a- 
dually  produced ; internal  tube  usually 
cm’ved;  length  1-160". 

a.  lucida.  Elongate,  pjTifonn,  marginal 
ridge  thickened,  tube  mostly  straight;  length 
1-80". 

ornata.  Marginal  ridge  with  small 
cavities,  opening  externally ; length  1 -130". 

y.  lagoioides.  Dblong-ovate : neck  length- 
ened ; length  1-100  to  1-80". 

S.  quadrata.  As  a,  but  linear  in  the 
middle. 

4.  E.  squamosa.  Shell  ovato-globose,  neck 
minute ; sm’face  pitted,  pits  irregidar  in 
form  and  arrangement ; tube  patidous ; 
length  1-127". 

a.  scalariformis.  Pits  as  in  the  last,  but 
few  and  large : length  1-115". 

/3.  catenulata  (PI.  19.  fig.  20).  Pits  very 
small,  square  or  hexagonal,  anmiged  in  lon- 
gitudinal rows ; length  1-100". 

y,  hexafiona  (PI.  19.  fig.  21).  Pits  large, 
hexagonal,  not  in  distinct  longitudinal  rows; 
length  1-130". 

Bibl.  Williamson,  Ann.  Nat.  Hist.  1848. 
i.  p.  1,  and  Rec.  Foram.  8. 

ENTOSTIIODON,  Schwiigi-.— A genus 


Fig.  197. 


Entosthodon  Tcmpletoni. 

Fragment  of  the  peristome.  Magnified  100  diameters. 

of  Funaiiaceae  (Acrocai'pous  Mosses),  inclu- 
ding some  of  the  Gymnostoma  and  TFeissice 
of  authors. 

Bibl.  Wilson,  Bryol.  Brit.  p.  272. 
ENTOZOA. — A ciass  of  Animals. 

The  Entozoa  are  animals  mostly  residing 
parasitically,  during  eitlier  the  whole  or  a 
part  of  their  lives,  in  tlie  cavities  or  in  the 
substance  of  the  organs  of  other  animals ; 


they  are  very  generally  met  with  through- 
out the  Animal  Kingdom;  and  they  denve 
their  nourishincut  from  the  liquids  of  those 
animals  of  which  they  constitute  the  para- 
sites. Their  fonn  is  mostly  elongate,  and 
the  body  more  or  less  distinctly  jointed. 

The  integument  consists  of  a delicate  ho- 
mogeneous epidermis,  often  throivn  into 
numerous  transverse  folds  ; sometimes  also 
into  longitudinal  folds,  giving  the  body  a 
winijed  appearance.  In  some  species  ft  is 
furnished  lyith  papilhe,  spines,  or  homy 
re  flexed  prickles,  either  scattered  over  the 
greater  part  of  the  siuTace  or  confined  to  the 
anterior  extoemity  of  the  body,  in  the  latter 
case  seiving  as  organs  of  adhesion.  Beneath 
the  epidemiis  is  tlie  cutis,  intimately  fused 
with  or  almost  entirely  consisting  of  laj^ers 
of  transvei-se,  longitudinal,  and  oblique  flat- 
tened fusiform  muscidar  fibres,  resembling 
the  organic  or  unstriped  muscidar  fibres  of 
the  Vertebrata. 

Beneath  or  in  the  substance  of  the  skin, 
in  the  Cestoid  Entozoa,  are  numerous  mi- 
nute oval  or  rounded  bodies,  containing 
carbonate  and  phosphate  of  lime ; these  are 
regarded  as  forming  the  rudiments  of  a 
cutaneous  skeleton,  and  they  possess  a con- 
centric laminated  structm-e. 

The  fomi  and  stmeture  of  the  head  and  its 
appendages,  in  the  shape  of  hooks,  suckers, 
&c.,  are  described  vith  the  genera  and  spe- 
cies, as  their  form  and  aiTangement  are  used 
as  generic  characters. 

The  neiTOus  system  of  the  Entozoa  is  not 
well  kno^^^l.  In  the  cystic  or  laival  fomis, 
none  has  been  detected.  In  the  Cestoids 
and  Acanthocephala,  it  appears  to  consist 
of  a single  cephalic  gan^on,  sending  off 
branches  to  the  proboscis.  In  the  Trema- 
toda,  of  two  oesophageal  ganglia,  connected 
by  a transverse  cord,  and  sending  oft’  two 
lateral  branches,  which  traverse  the  body 
longitudinall}".  In  the  Nematoidea,  it  is 
composed  of  a single  longitudinal  cord,  fui'- 
nished  at  its  origin  and  temiination  with  a 
ganglion. 

Organs  of  special  sense  appear  to  be 
absent  in  the  Entozoa,  excludmg  that  of 
touch,  which  resides  in  the  various  cephalic 
appendages.  In  some,  especially  in  the 
ciliated  embryonic  fomi,  there  are  red  or 
black  ceivical  spots,  which  have  been  re- 
garded as  eyes ; but  they  do  not  appear  to 
contain  any  refracting  bodj'  comparable  to 
a lens.  Helminthologists  are  not  agreed  as 
to  the  presence  of  a digestive,  circulating, 
and  water-vessel  system  in  the  Cestoidea 
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and  Acnnthocephala;  for  certain  tubes  found 
in  them  are  regai-ded  as  belonging  to  eacli 
of  these  systems  by  ditt’ereut  authors.  In 
most  of  the  remaining  Entozoa,  the  digestive 
apparatus  is  well  deA^eloped,  the  mouth  di- 
stinct, the  posterior  portion  of  the  alimentary 
tube  much  ramified,  and  terminating  either 
in  a cfecal  extremity  or  in  a distinct  anus. 
Remarks  upon  these  systems  will  be  found 
under  tbe  genera. 

Propaqation. — The  Entozoa  are  propa- 
gated by  spontaneous  division,  by  gemma- 
tion or  the  fonnation  of  gemmae,  and  by 
se.xual  organs ; and  they  illustrate  the  laAv 
of  alternation  of  generation. 

The  spontaneous  division,  which  is  always 
transverse,  differs  from  that  of  the  Infusoria 
and  Polypi,  in  the  new  individuals  produced 
not  being  perfect — a certain  number  of 
organs  only  oeing  reproduced,  as  the  joints 
of  the  body  in  the  Cestoidea. 

The  fonnation  of  gemmae  occnrs  in  the 
laiwal  forms  of  Tcenia — Ccenurus  and  Echi- 
nococcus. 

In  those  Entozoa  which  are  propagated 
by  sexes,  the  individuals  are  either  herma- 
phrodite or  unisexual.  In  the  Cestoidea  the 
sexual  organs  are  usually  repeated  in  each 
joint,  except  those  near  the  head.  And  it 
appears  that  there  are  two  kinds  of  ovaries, 
one  for  the  production  of  the  germ  (the 
germinal  vesicle  and  spot),  and  the  other 
for  the  yolk.  In  addition  to  which,  there 
is  mostly  a uterus,  vagina,  testis,  penis  (spi- 
culum),  and  vesicula  seminalis.  The  ova 
are  round  or  oval,  often  furnished  vrith  a 
shell,  which  sometimes  has  a lid. 

The  development  of  the  ova  of  the  En- 
tozoa talfes  place  according  to  two  methods : 
either  the  yolk-mass  imdergoes  the  ordinary 
process  of  segmentation,  ultimately  forming 
the  embrjn ; or  large  transparent  embiyonm 
ceUs  form  in  the  yolk,  the  latter  not  becom- 
ing segmented,  but  undergoing  subdivision 
and  diminution  in  size,  the  gl•o^^d;h  of  the 
embryonal  cells  continuing  at  the  expense  of 
the  yolk-mass  until  it  is  entirely  consumed ; 
the  entire  mass  then  becomes  covered  with 
a delicate  epithelium,  which  is  sometimes 
ciliated,  and  forms  the  embryo. 

In  numerous  instances,  after  this  primary 
stage  of  deyelopment — the  embryonal  cell 
condition — has  been  attained,  the  embryo 
does  not  become  directly  developed  into  a 
form  of  being  resembling  the  parent;  but  the 
intermediate  larval  or  nurse  forms,  described 
under  Alternation  of  Generation,  are 
produced  from  it  by  a non-sex  ual  process, 
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and  ultimately,  forming  the  last  stage  of  the 
metamoi-phosis,  beings  resembling  the  pa- 
rent, and  furnished  with  sexual  organs,  are 
produced.  The  discovei’y  of  the  alternation 
of  generation  has  brought  to  light  the  fact 
that  many  of  the  supposed  species  of  En- 
tozoa are  only  the  larval  or  nurse  forms  of 
the  true  species  ; and  that  many  of  these 
foims  only  complete  their  stages  of  meta- 
moi’phosis  when  placed  under  particular 
circumstances. 

The  following  arrangement  may  serve  as 
an  index  to  the  articles  upon  the  Entozoa, 
contained  in  this  work : — 

Order  I.  sterelmintha.  Alimentary  canal 
often  absent,  or  not  distinct;  when  pre- 
sent, with  a single  orifice  onlj’',  and 
branched. 

Fam.  1.  Cestoidea  (tape-worms).  Body 
strap-shaped,  distinctly  or  indistinctly 
divided  into  transverse  joints ; male  and 
female  organs  in  each  joint;  alimentary 
canal  doubtfid  or  indistinct. 

Bothriocephalus,  Tcenia. 

{Cystica)  Nurse  or  laiwal  fonns  of 
Cestoidea. 

Fam.  2.  Trematoda.  Body  mostly  flat- 
tened ; alimentary  canal  distinct, 
branched ; male  and  female  organs  in 
each  individual. 

Amphistonia,  Diplozoon  {Diporpa), 
Eistoma. 

Fam.  3.  Acanthocephala.  Body  flat- 
tened, transversely  wrinkled,  becoming 
cylindrically  distended  by  the  imbibi- 
tion of  water ; sexual  organs  in  separate 
individuals. 

{Echinorhynchus. ) 

Fam.  4.  Gordiacea  (hair-worms).  Body 
filamentous,  cylindrical,  alimentary  ca- 
nal present  ; sexes  separate. 

Gordius,  Mennis. 

Fam.  5.  Protozoidea  or  Gregarinida. 
Probably  larval  states  of  some  other 
organisms. 

Greyanna. 

Order  2.  Coeielmtntlia.  Alimentary  canal 
j^resent,  distinct,  simple,  with  two  ori- 
hces. 

Fam.  1.  Nematoidea  (round  woims).  Body 
cylindrical,  hollow ; sexes  separate. 

Trichoceplialus,  Filaria,  Ascaris  ( Oxy- 
unts),  Anguillula  ; ? Trichina. 

See  Acephalocysts  and  Enoplid.®. 
Bibl.  Siebold,  Veryleich.  Anat.  Ill,  and 
Ann.  d.  Sc.  Nat.  3 sdr.  Zool.  xxvi.  p.  376; 
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Rudolphi,  Entozoor.  Hist.  Nat.  and  Entoz. 
Synops. ; Dujardin,  Hist.  Nut.  d.  Helminth. ; 
Cloquet,  ^nrk.  d.  vers  latest. ; Wedl,  Orimdz. 
d.  Path.  Anat. ; Bremser,  leones  Helminth. ; 
Owen,  'I'oddis  Cycl.  ii.  Ill ; Blanchard,  Ann. 
d.  Sc.  Nat.  3 s4r.  Zool.  vii.  viii.  x,  xi,  xii. ; 
Vogt,  Ann.  Nat,  Hist.  2nd  ser.  ix.  437 ; 
Beneden,  Les  vers  Cestoides,  1850  ; id.  A7in. 
d.  Sc.  Nat.  1861.  3 s4r.  xvii.  23  {Trema- 
toda)  ; id.  Prize  Essay  (not  yet  published), 
abstract  in  Cosmos,  iv.  2G7,  382 ; Kuchen- 
meister,  ibid. ; Siebold  and  Bilharz,  Sicb. 
and  Kollik.'s  Zeits.  iv. ; Creplin  and  Guilt, 
Wieymami's  Archiv,  1846-1851  j V.  d.  Hoe- 
ven,  Handb.  d.  Zocd.  i.  164. 

EOSPHOE  A,  Ehr. — A genus  of  Rotato- 
ria, of  the  family  Hydatinaia. 

Char.  Eyes  three,  sessile,  two  frontal,  one 
cei'vical ; foot  forked.  Aquatic. 

There  are  three  species. 

E.  digitata  (PI.  34.  fig.  28 ; fig.  29,  teeth). 
Body  conical,  hj-aline,  not  auricled,  toes 
one-third  of  the  foot  in  length.  Length 
1-96". 

Bibl.  Ehr.  Infiis.  p.  461. 

EPEIRA,  Wolck. — A genus  of  Arach- 
nida,  of  the  order  Araneidea. 

E.  diadenta  (the  common  autunmal  gar- 
den-spider) fomis  a favourable  object  for 
the  examination  of  the  various  structural 
peculiarities  of  spiders, — as  the  integument 
(PI.  2.  fig.  4) ; the  legs,  with  their  hairs  and 
claws  (figs.  8,  a,  b) ; the  toothed  hairs  at 
the  end  of  the  feet  (fig.  8)  show  very  clearly 
the  transition  from  the  hairs  to  the  claws, 
in  fact,  that  the  latter  are  mere  modifications 
of  the  former ; also  the  limg-plates  (figs.  9, 
9 b') ; the  spinnerets,  the  web  (fig.  11),  &c. 

Bibl.  V alckenaer.  Hist.  Nat.  d.  Apt'eres ; 
Cuvier,  7ieio  dateless  edition ; Brandt,  Medi- 
zin.  Zool. ; V.  d.  Hoeven,  Handb.  d.  Zool.  i. 
573. 

EPENDYMA  VENTRICULORUM  is 
the  name  given  to  a layer  which  coats 
those  portions  of  the  ventricles  of  the  brain 
which  are  not  connected  with  the  prolonga- 
tions of  the  pia  mater — as  the  floor  of  the 
fourth  ventricle,  the  aqueduct  of  Sylvius,  the 
floor  and  the  sides  of  the  third  ventricle, 
the  fifth  ventricle,  with  the  roof,  the  ante- 
rior and  posterior  cornua,  and  a considerable 
part  of  the  inferior  comua  of  the  lateral 
ventricles.  It  consists  of  delicate  ciliated  (?) 
pavement  epithelium,  situated  either  imme- 
diately iq)on  the  cerebral  substance,  or  upon 
an  intennediate  layer  of  areolar  tissue,  or  of 
a soft  homogeneous  or  gi-anular  ma.ss.  The 
cells  are  nucleated,  and  vary  in  diameter 


from  1-900  to  1-490" ; they  sometimes  con- 
tain pigment. 

The  ependyma  is  considered  by  many 
anatomists  as  a portion  of  the  arachnoid 
membrane.  Co7po7’a  a7nylacea  are  often  met 
with  beneath  it,  as  is  sometimes  also  brain- 
sand. 

Bibl.  Kolliker,  Mikr.  Anat.  ii. 

EPHEBE,  Fr. — A genus  of  Lichineae 
(Gymnocarpous  Lichens),  usually  described 
in  an  imperfect  state  as  species  of  Stigo7iema, 
a supposed  genus  of  Algae.  E.  pubesce/is 
has  a hairy,  branched,  cartilaginous  frond, 
covering  the  smTace  of  damp  rocks  with  a 
blackish-green  felt ; the  branches  are  subu- 
late, and  the  plant  is  dioecious ; some  speci- 
mens have  the  branches  swollen  into  spindle- 
shaped  receptacles,  in  which  are  imbedded 
numerous  co7iceptacles,  opening  by  a pore, 
lined  with  clavate  theca,  each  containing 
eight  uniseptate  spores ; other  specimens 
bear  spherical  or  subovoid  subapical;iy«nWja, 
in  which  are  immersed  spe7'7nogonia,  dehis- 
cing by  a pore,  containing  numerous  linear 
basidia  (steriy77iata),  supporting  very  slender 
oblong  spe7-77iatia.  The  substance  of  the 
branches  consists  of  three  layers ; the  outer- 
most, which  gives  the  Lichen  its  cartilaginous 
consistence,  is  formed  of  thick  and  resisting 
tissue  j the  intermediate  layer  is  foimed  of 
large  cells  (go7iidia?),  which  are  at  first 
rounded,  then  angular  by  compression,  red- 
dish brown  or  green,  at  first  in  fours,  finally 
subdividing  into  groups  of  cells,  which 
render  the  surface  of  the  ranches  tubercular. 
These  groups  in  perfect  examples  form 
transverse  bands,  separated  from  each  other 
by  tissue  of  a lighter  colour,  in  the  substance 
of  the  larger  branches ; in  the  young  branches 
they  are  piled  one  above  another,  without 
any  separating  tissue.  The  third  layer  is 
the  medidlary,  which  fills  up  the  cenfre  of 
the  branches ; it  is  in  this  that  the  co7\cep- 
tacles  and  sper77iogo7na  are  developed.  Two 
supposed  species  of  Stiyo77e7na,  Ag.  (ctt7-o- 
vi7’c7is  and  77ia7)i7)iillosu77i),  have  been  found 
in  fruit  as  perfect  Ephebce,  by  Mr.  Thwaites ; 
it  is  not  stated  whether  they  are  distinct 
species.  Fries  speaks  of  E.  pubcsce7is  and 
E.  77ia77777nllosa.  According  to  Flotow, 
forms  of  this  Lichen  have  been  described 
under  many  names  by  Kiitzing  and  othei's. 
It  is  the  Colle7na  pubesre7)s  of  Sch.'erer’s 
En n/ner. , Co7-nic>da/'ia pi/besce/is  of  Acharius. 

See  Stigonema. 

Bibl.  Bornet,  Ann.  des  Sc.  Nat.  3 s4r. 
xviii.  p.  156,  pi.  7 ; Berk,  and  Br.  Ann.  Nat. 
Hist.  2 ser.  vii.  p.  188 ; Von  Flotow,  Pot. 
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Zcit.  viii.  p.  73  (1850) ; Fries,  Summa  Veg. 
122.  A long  eniuneration  of  autlioi’s  is  given 
by  Bomet. 

EPHEMERA,  Linn. — A genus  of  Nen- 
ropterous  Insects,  of  the  family  Ephemeridaj. 

Chav.  Wings  four;  posterior  filaments 
three  ; head  of  lan-a  with  cornua. 

The  laira  and  pupa  are  favourite  micro- 
scopic objects,  for  showing  the  dorsal  vessel, 
tlie  circidation,  branchial  plates,  &c.  See 

ti  T>TTX'XfT?T>TT»  S? 

EPHEMEREyE.— A family  of  inopercu- 
late  Acrocarpous  (tenninal-fruited)  Mosses, 
usually  dwarf,  csespitose,  or  gregarious. 
Stem  almost  simple.  Leaves  more  or  less 
oval  or  lanceolate,  slightly  concave,  pellucid, 
with  or  without  nerves.  Cells  of  the  leaves 
parenchvmatous,  lax  in  all  parts,  elongate, 
not  papillose.  Capsule  mostly  obliquely 
apicidated. 

Bvitish  Genus. 

Ephemerum.  Calyptra  campamdate.  In- 
florescence monoecious  or  dioecious  (anthe- 
ridia  on  a very  short  special  branch  situated 
near  the  base  of  the  stem). 

EPHEMERID^  (INIay-flies). — A family 
of  Neiu’opterous  Insects. 

Characterized  by  the  minute  size  of  the 
antennae ; the  unequal  size  of  the  anterior 
and  posterior  pairs  of  wings  (the  latter  of 
which  are  in  some  absent) ; the  membra- 
nous and  almost  obsolete  mouth ; and  the 
elongated  jointed  setae  at  the  posterior  end 
of  the  body. 

Body  long,  slender,  and  soft ; head  small, 
transverse-trigonate,  eyes  large,  nearly  oval. 


lateral ; ocelli  three,  fomiing  a triangle 
between  the  eyes;  antennae  three-jointed, 
the  two  basal  joints  thick,  the  third  foiming 
a long  slender  seta.  Abdomen  consisting  of 
nine  joints ; the  terminal  the  longest,  and 
gradually  narrowed  and  furnished  at  the 
apex  in  both  sexes  with  two  or  three  long, 
slender,  many-jointed  filaments.  Legs 
shmder;  anterior  pair  in  the  males  porrected, 
much  elongated,  with  the  tibim  and  tarsi 


appearing  soldered  together;  basal  tarsal 
joint  very  minute,  tarsi  five-jointed,  tenni- 
nated  in  tlie  fore  legs  of  the  male  by  two 
oval  pulvilli ; in  the  four  posterior  legs  tarsi 
short,  five-jointed,  and  terminated  by  a large 
oval  pulviUus,  and  a single  broad  notched 
claw. 

These  insects  must  have  been  seen  by 
every  one,  rising  and  falling  on  the  wing, 
near  the  banks  of  rivers  and  pools  ; in  the 
perfect  state,  then’  life  lasts  but  a few  hours, 
whence  the  name.  The  ova  are  deposited 
in  the  water.  The  larva  bears  a considerable 
resemblance  to  the  pupa,  from  which  it 
differs  in  the  absence  of  rudimentary  wing- 
covers  ; they  are  frequently  mistaken  for 
each  other. 

The  pupa  of  the  common  Ephemera  (vul- 
gata)  (PI.  28.  fig.  15)  has  the  prothorax  as 
broad  as  the  head,  transverse-quadi’ate ; the 
mesothorax  gibbous ; the  head  rather  small, 
with  two  short  horns  in  front,  and  two  horny 
toothed  mandibles,  furnished  at  their  upper 
angles  with  a long  curved  horn;  labrum 
flat,  membranous,  ciliated,  and  with  the 
angles  rounded;  maxillae  small,  membra- 
nous, curved,  pointed  at  the  tip,  and  inter- 
nally setose;  maxillary  palpi  four-jointed, 
and  not  extending  beyond  the  fr’ont  of  the 
head;  labium  large,  membranous, four-lobed, 
and  furnished  with  a broad  tongue  ; labial 
palpi  broad  and  three-jointed;  antennae 
about  twice  the  length  of  the  head,  many- 
jointed  and  ciliated ; legs  short,  broad,  and 
much  compressed;  tarsi  two-jointed,  with  a 
tenninal  hook ; abdomen  nine-jointed,  the 
six  basal  segments  beingfumished 
on  each  side  with  a pair  of  elon- 
gated, rather  narrow  gills  or 
branchial  plates  (a),  with  long, 
naiTow  filaments  at  their  edges, 
through  each  of  which  a trachea 
extends  to  the  tip,  the  tracheae 
from  each  contiguous  pair  of  fila- 
ments uniting  near  the  base,  and 
then  running  to  the  large  tube 
which  traverses  the  centie  of  each 
plate ; there  are  in  all  twenty- 
four  branchial  plates.  At  the  end  of  the 
abdomen  are  three  elegantly  feathery  setae. 

The  pupa  of  Clceon — another  of  the  Ephe- 
meridae,  in  which  the  imago  has  two  wings 
and  two  abdominal  setae — resembles  that  of 
Ephemera,  but  has  the  antennae  as  lonff  as 
the  body. 

The  larvae  and  pupae  of  the  Ephemeridae 
may  be  most  easily  caught  in  the  ring-net ; 
and  are  admirably  adapted  for  showing  the 
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dorsal  vessel,  -Rdtli  its  valves,  and  the  cir- 
culation. They  are  perhaps  best  presen'ed 
in  glycerine,  or  solution  of  chloride  of 
calcium. 

Bibl.  Westwood, I)itro(hiction,^-c. ; Pictet, 
Jhst.  Nat.  d.  Im.  Nmropt.,  2nd  monogr.fam. 
d.  EpMni.  1843 ; Curtis,  Brit.  Entom.  708  ; 
Pritchard,  3Iicr.  Illmtr.  61  (PI.  2.  fig.  of 
Clceon,  pupa). 

EPIPEMERUM,  Ilanipe. — A genus  of 
Epheinerese  (Acrocai'pousMosses),  including 
part  of  Phascmn  of  authors. 

Bibl.  Wilson,  Brgnl.  Brit.  p.  27. 

EPHIPPIA. — The  winter-ova  of  the  En- 
tomostraca.  See  Eggs  and  Entomostraca. 

EPIBLEMA.  See  the  Epidermis  of 
Plants. 

EPICOCCUM,  Lk.— A genus  of  Stilbacei 
(Hj^homycetous  F ungi),  parasitic  upon  dead 
leaves,  &c.,  consisting  of  very  minute  grega- 
rious tubercles,  somewhat  linearly  arranged, 
reddish  or  purplish,  containing  numerous 
spherical,  smooth  or  roiighish,  reticulate 
spores.  E.  neglectum  is  adnate  to  a short 
pedicel.  When  mature  the  stroma  is  quite 
covered  with  spores  about  1-2000"  in  dia- 
meter. TJredo  Equiseti,  ‘ Br.  Flora,’  is  an 
Epicoccum  with  smooth  spores. 

Bibl.  Desmaz.  Ann.  des  Sc.  Nat.  2 s^r. 
xvii.  p.  95  5 Berk,  and  Broome,  Ann.  Nat. 
Hist.  2 ser.  v.  p.  466,  Crypt.  Botany,  p.  312 ; 
Fries,  Siimma  Vey.  p.  476. 

EPIDERiNIIS  OF  Animals.  See  Skin. 

EPIDERiMIS  OF  Plants. — There  are 
few  parts  of  the  structure  of  vegetables  that 
have  given  rise  to  more  discussion  than  the 
raidennal  cells  and  the  tissue  they  constitute. 
Even  the  term  epidermis  has  become  to  a 
certain  extent  equivocal,  since  it  is  used  by 
some  authors  in  the  sense  in  which  cuticle  is 
used  by  others,  and  vice  versa.  Our  limits 
prevent  us  from  entering  far  upon  the  dis- 
cussion ; and  our  object  here,  therefore,  will 
be  to  state  as  briefly  as  possible  the  most 
remarkable  facts,  and  the  explanations 
which  are  received  by  the  best  autho- 
rities. 

If  we  gently  scrape  up  the  surface 
of  the  leaf  of  a hyacinth,  or  other 
soft-leaved  bulbous  plant,  and  seize  a 
little  piece  of  the  ragged  edge  with  a 

f>air  of  flne  forceps,  we  may  strip  ofl’ 
arge  pieces  of  what  appears  to  the 
naked  eye  to  be  a thin  homogeneous 
pellicle.  When  this  is  placed  imder 
the  microscope,  it  is  found  to  be  com- 
posed of  a layer  of  cells  united  firmly 
together  by  their  sides  like  stones  in  a 


pavement,  hut  looselv  connected  with  the 
subjacent  tissue,  which  adheres  here  and 
there  to  the  detached  strip  in  ragged  patches. 
The  firm  continuous  layer  of  cells  is  what 
botanists  call  the  epidermis  of  plants.  Such 
a layer  of  cells  clothes  the  entire  surface  of 
the  higher  plants,  from  the  Flowering  plants 
dmvn  to  those  in  which  the  organs,  such  as 
the  leaves,  are  reduced  to  mere  layers  of  cells 
like  the  epidemiis  itself,  as  in  the  Mosses.  In 
a very  young  and  delicate  state,  such  as  we  find 
it  clothing  the  sm-face  of  organs  still  concealed 
in  buds,  or  of  young  ovules  in  the  ovary,  it 
has  been  called  epiblema  (Schleiden).  A 
rather  more  solid  fonn,  but  still  soft  and 
devoid  of  thickening  layers,  such  as  exists 
on  the  surface  of  the  growing  parts  of  root- 
lets, &c.,  is  called  epithelium  (Schleiden)  ; 
both  these  terms  appear  useless,  and  only 
calculated  to  confuse  the  student  still  more 
than  the  use  of  the  words  epidermis  and 
cuticle,  which  already  endanger  misconcep- 
tion from  the  very  diflerent  characters  of  the 
stmctures  called  by  those  names  in  animal 
organs. 

When  a layer  of  epidemiis  is  macerated  in 
nitric  acid,  a thin  pellicle,  destitute  of 
cellular  sti-ucture,  becomes  detached  in 
sheets  from  the  outer  surface  of  the  plate  of 
epidermal  cells ; this  is  the  cuticle  (fig.  199) 
of  botanical  anatomists,  concerning  which 
much  misconception  has  prevailed.  As 
epidermis  advances  in  age  it  becomes  con- 
siderably solidified,  especially  on  evergreen 
leaves,  and  on  shoots  of  shrubs,  &c.  which 
remain  green  for  a lengthened  period,  such 
as  Aucuba  and  Viscum.  In  most  cases,  how- 
ever, the  epidemiis  of  stinctures  belon^ng 
to  the  stem  disappears  about  the  same  time 
as  the  leaves  fall  oft',  and  is  replaced  by  the 
siiberoiis  layer  of  the  bark  structm’e,  which 
change  is  eiddent  externally  by  the  surface 
assuming  a brown  colour,  the  subjacent 
tissue,  containing  chlorophyll,  bemg  hidden. 

Fig.  199. 


Cuticle  of  a cabbagc-leaf,  removed  by  the  action  of  nitric  acid  : 
P,  hairs;  F,  orifices  corresponding  to  stomata. 

Magnified  250  diameters. 
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Tile  ^‘eeu  colour  of  poi'ts  clothed  witli^  epi- 
dermis depends  upon  the  subjacent  tissue 
showing  through  tlie  transpai’ent  epidermis, 
the  cells  of  which  ai’e  usually  colourless,  and 
filled  ■with  watery  contents. 

When  sections  are  made  pei'pendicularly 
to  the  surface  of  any  fully  developed  leaf, 
but  above  all  of  those  of  leathery  texture, 
the  walls  of  the  cells  ne.xt  the  external  sur- 
face are  found  much  thicker  than  the  rest, 
this  thickening  extending  more  or  less  down 
over  the  contiguous  side-walls.  When  such 
sections  are  treated  -vdth  sulphuric  acid  and 
iodine,  the  gi-eater  part  of  the  thickness, 
from  without  inward,  of  this  outer  wall  is 
stained  yellow,  while  the  rest  of  the  walls 
assmne  the  blue  coloiu’  ordinarily  taken  by 
cellulose  with  these  reagents.  Some  authors 
suppose  that  the  whole  of  this  yellow  part 
coiTesponds  to  the  cuticle  above  mentioned : 
but  such  is  not  the  case ; if  such  a section 
is  boiled  or  macerated  for  a long  time  in 
solution  of  caustic  potash,  then  washed  well 
■with  water  and  ti'eated  ■with  tincture  of 
iodine,  the  thick  upper  wall  also  assumes 
the  blue  tint,  and,  moreover,  a laminated 
sti'ucture  becomes  e^vident  in  it,  showing 
that  it  is  produced  by  the  deposition  of 
secondary  layers  inside  the  cell.  The  true 
layer  of  cuticle  (which  is  dissolved  off  by 
the  continued  action  of  potash)  is  really 
extremely  thin  in  almost  all  cases.  The 
true  natiue  of  this  thickening  of  the  outer 
walls  is  well  illustrated  by  the  epidermis  of 
Viscum  (Mistletoe),  which  remains  upon 
the  shoots  for  many  years ; here  several 
layers  of  cells  subjacent  to  the  original 
superficial  stratum  become  involved  in  the 
process  of  solidification,  and  their  cavities 
completely  filled  up  by  the  secondary  de- 
posits. The  true  structme  of  the  enormously 
thick  epidermal  layer  of  old  shoots,  as 
brought  out  by  the  action  of  potash,  is  seen 
in  the  example,  fig.  26  of  PI.  38.  The  true 
cuticle  is  sometimes  of  considerable  thick- 
ness, as  in  the  leaves  of  Cycas  (PI.  38.  fig.  28). 
The  thickening  layers  of  the  epidermal  cells 
are  true  Secondary  Deposits.  The  nature 
of  the  cuticle  is  yet  uncertain ; some  regard 
it  as  a kind  of  excretion  hardened  over  the 
surface,  others  as  the  persistent  original 
outer  wall  of  the  parent-cells  of  the  epi- 
dermal cells,  metamorphosed  chemically 
where  exposed  directly  to  the  action  of  the 
air  (in  a manner  analogous  to  that  in  which 
the  parent-cell  membranesbecomecom'ertod 
into  a gelatinous  investment  of  the  filaments 
of  Confcrvm,  the  cells  of  Palniellaceas,  &c.). 


Tills  seems  home  out  to  some  extent  by  the 
change  of  condition  of  the  consolidated  part 
of  the  outer  walls,  coloured  yellow  by  sul- 
phuric acid  and  iodine ; but  it  is  unkno^wn 
whether  there  is  here  a real  chemical  change, 
or  merely  an  infiltration  capable  of  being 
removed  by  the  action  of  potash  (see  Se- 
condary Deposits). 

Although  the  cellular  plants  possess  no 
time  epidermal  layer,  the  superficial  cells 
foim  a kind  of  cortical  structure  in  the 
Lichens  and  larger  Algae ; and  in  the  lower 
Algae  the  cells  of  the  filaments,  &c.  compo- 
sing the  fronds,  bear  some  resemblance  to 
epidermal  cells  in  structure,  insomuch  that 
they  have  laminated  walls  (partly  produced 
by  the  persistence  of  those  ot  the  parent-cell 
after  cell-division),  ivith  the  outer  layer 
possessing  much  of  the  physical  character 
of  the  cuticle  of  the  higher  plants.  As  just 
mentioned,  the  gelatinous  sheaths  of  the 
lower  Algae  must  be  regarded  as  a kind  of 
cuticle,  and  as  produced  by  gradual  disor- 
ganization of  the  outer  layers  of  membrane 
while  cell-development  and  the  formation  of 
new  layers  is  going  on  ■within.  For  further 
discussion  of  the  natui'e  of  the  thickening 
layers  of  epidermis,  see  Intercellular 
Substance. 

The  epidermis  and  its  appendages  offer  a 
gi'eat  variety  of  points  of  interest  to  the 
microscopist.  The  epideimis  of  those 
growing  parts  of  the  higner  plants  which  are 
exposed  to  the  air  is  not  absolutely  continu- 
ous and  without  orifices  like  the  epidermis  of 
roots,  but  is  perforated  "with  myriads  of 
breathing-pores  or  stomata  (fig.  200  S)  as 
they  are  called.  These  consist  of  gaps  left 
by  the  separation  of  the  superficial  epidermal 
cells  at  their  meeting  angles,  the  interspace 
between  them  being  guarded  and  more  or 
less  filled  up  by  (usually)  a pair  of  cells, 
situated  just  beneath  the  outer  orifice,  and 
ha^ving  a slit-like  passage  between  them. 

Hairs,  scales,  thorns,  stings,  and  the 
various  forms  of  glands  of  plants,  are  appen- 
dages of  the  epideiTnal  structure,  being  pro- 
duced by  the  peculiar  development  of  parti- 
cular ceils  or  groups  of  cells  of  this  superficial 
layer. 

We  have  already  alluded  to  the  difterent 
conditions  of  the  epidermis  in  difi’erent  parts 
of  plants.  The  delicate  layer  covering  yoimg 
organs  in  buds  becomes  very  variously  deve- 
loped as  these  attain  the  complete  conditions. 
On  the  leaves  and  shoots  the  epidermis  be- 
comes consolidated  by  secondary  deposits, 
and  this  in  greatest  proportion  on  leathery 
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or  -woody  leaves,  &c.,  sucli  as  those  of  ever- 
greens, shrubs,  and  trees.  Remarkable  ex- 
amples of  this  may  be  found  in  the  leaves  of 
the  Proteacese,  Cycadacea},  the  Holl}’^,  Box, 
&c.  (woody),  and  in  the  Aloes,  Cactacese, 
Oleander,  Hakea,  Ficus,  &c.  (leathery).  In 
all  cases  the  solid  character  of  foliage  de- 
pends almost  exclusively  upon  the  character 
of  the  epideirmis  by  wliich  the  leaves  are 
clothed.  The  epidennis  of  the  outer  scales 
of  winter-buds  of  trees  is  remarkably  thick. 
The  thickening  layers  are  sometimes  found 
on  the  walls  of  the  stomatal  cells  and  adja- 
cent cells  bounding  the  intercellular  cavity, 
foraiing  the  pseudo-structure  called  a cistome 
(see  Stomata). 

The  epidermis  of  petals  and  similai-  deli- 
Fig.  200. 

s. 


Epidermis  from  petal  of  tlie  balsam,  with  stomata,  S. 
The  epidermal  cells  here  have  elegantly  sinuous  side-walls. 

Magnified  200  diameters. 

cate  organs  never  acquires  much  solidity, 
but  the  outer  -walls  often  become  elevated 
more  or  less  above  the  sm-face,  producing  a 
minute  papillosily  of  the  epidennis,  which 
gives  the  peculiar  glistening  appearance. 
When  this  elevation  goes  still  further,  villi 
or  short  hairs  are  produced,  rendering  the 
surface  velvety  (see  Hatrs). 

The  side  walls  of  epidermal  cells  are 
sometimes  flat  faces  ot  tolerably  regidar 
geometrical  figures,  such  as  cubes,  parallele- 
pipeds, hexagonal  prisms,  &c.  j but  not  un- 
frequently  they  are  very  sinuous,  and  then, 
when  the  epidermis  is  seen  from  above,  it 
does  not  look  like  ordinaiy  parenchyma, 
with  square,  rectangular,  or  hexagonal  tes- 
sella3,  but  the  component  cells  are  fitted 
together  so  as  to  present  lines,  which,  when 


regular,  might  be  described  by  the  heraldic 
terms  scalloped,  wa-vy,  indented,  &c.  (PI.  28. 
fig.  16),  and  -vs^hen  less  regidar,  resemble 
roughly  the  lines  of  joint  in  the  old-fashioned 
puzzle-maps  of  chddren  (fig.  200).  Such 
forms  of  the  epidermis  are  found  on  petals 
frequently,  on  the  leaves  of  Ferns,  on  those 
of  Hellebore,  &c.,  and  appear  very  pleasing 
microscopic  objects,  especially  as, in  addition 
to  the  lines,  the  stomata  at  the  angles  add 
to  the  elegance  of  the  pattern. 

The  cuticle  not  unfrequently  imdergoes  a 
change,  which  at  present  is  not  at  aU  under- 
stood. This  is  seen  on  many  petals,  as  those 
of  the  Daffodil,  and  on  leaves,  as  those  of 
the  genus  Hellehorus,  Dicmtlms,  &c.,  when 
the  epidennis  is  viewed  from  above,  in  the 
form  of  elevated  strife  running  in  various 
ways  over  the  surface,  sometimes  converg- 
ing in  the  centre  of  each  cell,  in  other  cases 
running  in  tortuous  lines  over  the  surface, 
continuous  beyond  the  boundaries  of  the 
indi-vidual  cells.  A similar  condition  of  the 
cuticle  occurs  upon  the  HAras  of  many 
plants,  especially  of  Cruerferfe,  Ranuncu- 
lacese,  Boraginese,  &c.  This  condition  is 
evidently  analogous  to  the  equally  myste- 
rious states  of  the  outer  mem.hrane  of  Pol- 
LEN-GHAiNS  and  Spobes,  where  points, 
ridges,  reticidations,  &c.  of  the  same  kind 
constantly  occur. 

The  stomata  are  found  on  both  surfaces  of 
many  leaves  of  delicate  structure,  hut  most 
abundantly  on  the  lower  smTace;  in  other 
plants  they  occur  exclusively  on  the  lower 
face;  in  floating  leaves  they  exist  only  on 
the  upper  face ; while  on  submerged  leaves 
none  at  all  occur,  and  the  epidermis  here 
has  no  very  distinct  difference  fr-om  that  of 
voung  roots.  The  characters  of  Stomata 
are  spoken  of  more  at  length  under  that 
head,  as  also  those  of  liAins,  Scales, 
Stings,  Thorns,  Glands. 

The  epidennis  of  the  Equisetacese  and 
the  Grasses  is  remarkable  for  the  deposition 
of  silica,  apparently  in  the  walls  of  the  cells 
of  the  epidennis,  to  such  an  extent  and  so 
equably,  that  the  whole  of  the  organic 
matter  may  be  removed  by  heat  or  acids, 
and  a perfect  skeleton  of  the  structure  be 
obtained,  composed  exclusively  of  silex, 
exhibiting  the  boimdaiy  lines  of  the  epi- 
dermal cells  and  the  stomata  (the  dentate 
side -walls,  with  the  stomata  ananged  in 
linear  series,  are  described  in  most  micro- 
scopic books  in  a very  curious  manner,  from 
an  old  paper  by  Sir  D.  Brewster).  Prepa- 
rations of  this  structure  are  obtained  by 
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treating  little  pieces  of  the  wall  of  the  fistu- 
Ini'  stem  with  strong  nitric  acid,  to  remove 
alkalies,  and  then  buniing  them  nntil  miite 
white  on  a slip  of  platinum  or  very  thin  >^ass. 
These  should  be  mounted  in  Canada  balsam. 

The  seeds  of  many  plants  are  clothed 
with  an  epidennis  of  remarkable  character, 
the  cells  containing  spiral  fibres ; this  oc- 
cms  in  the  Acanthaceje,  in  Collomia, 
Salvia,  &c.,  and  is  fiurther  treated  under 
those  heads  and  imder  IIaers  and  Spiral 
Structures. 

Bibl.  II.  von  Mold,  The  Vegetable  Cell 
(trausl.  1852),  Linncea,  xvi.  p.  401  (1842), 
Venn.  Schri/t.  p.  260,  Ann.  des  Sc.  Nat.  2 sdr. 
xix.  p.  201,  ibid.  .3  sdr.  iii.  p.  158,  JBot.  Zed. 
V.  p.  497  ("1847)  (transl.  Scientific  Memoirs, 
new  serie^,  ibid.  vii.  p.  593  (1849) ; Schlei- 
den,  Grundziige  der  TViss.  Bot.  3 ed.  p.  335 
(Principles,  p.  70) ; Brongniart,  Ann.  des  Sc. 
Nat.  xviii.  p.  427 ; 2 sdr.  i.  p.  65 ; Link,  JElem. 
Phil.  Bot.  1.  p.  83 ; Wigand,  Intercellular- 
substanz  u.  Cuticula,  Brunswick,  1850  •, 
Karsten,  Bot.  Zeit.  vi.  p.  729  (1848) ; Cohn, 
Linncea,  xxiii.  p.  337  (1850)  Hartig,  Bnt- 
wickl.  der  lyianze,  1843,  Ann.  des  Sc.  Nat. 
3 sdr.  i.  p.  352 ; Unger,  Bot.  Zeit.  v.  p.  289 
(1847) ; Garreau,  Ann.  des  Sc.  Nat.  3 sdr. 
xiii.  304;  Mulder  and  Harting,  Mulde)-'s 
Phys.  Chem.  (Edinb.  transl.  p.  470.  1849) ; 
Goldmann,  Bot.  Zeit.  vi.  p.  857  (1848) ; 
Schacht,  Die  Pfianzenzelle,  p.  89.  Berlin, 
1852. 

EPIPYXIS,  Ehr. — A genus  of  Infusoria, 
of  the  family  Dinobryina. 

Char.  Fixed  by  a pedicle ; eye-spot 
absent. 

No  cilia,  nor  ^pendages. 

E.  idriculus  (PI.  23.  fig.  50).  Carapace 
urceolate;  body  filled  with  yellowish  gra- 
nules; aquatic;  length  1-650". 

Probably  the  young  state  of  Dinobryon 
sertularia,  like  which  it  contains  a disk- 
sh^ed  nucleus. 

Bibl.  Ehrenb.  Infos,  p.  123 ; Stein,  Infos. 
p.  205. 

EPISTYLIS,  Ehr. — A genus  of  Infusoria, 
of  the  family  VorticeUina. 

Char.  Pedicle  rigid  (not  contractile), 
simple  or  branched ; all  the  bodies  of  the 
animals  of  the  same  fonu.  Aquatic ; = Vor- 
ticella  or  Carchesium  with  a rigid  pedicle. 

Stein  has  pointed  out  the  occmi'ence  of 
the  ency.sting-process  in  tlie  species  of  this 
genus.  The  same  author  also  indicates  the 
presence  of  a lid-like  discoidal  process, 
protnisible  from  tlie  orifice,  and,  like  the 
latter,  furni.shcd  with  vibratilo  cilia;  but 


this  does  not  occur  in  all  the  species  ad- 
mitted by  Ehrenberg.  The  species  are 
numerous,  and  mostly  attached  to  aquatic 
animals  or  algffi. 

1.  E.  anastatica  (PL  23.  fig.  51  a,  c). 
Body  small,  conical,  not  plicate,  anterior 
miU’gin  lai’ge  and  projecting;  pedicle  dicho- 
tomous, smooth,  or  covered  with  minute 
foreign  bodies;  entire  length  1-144  to  1-14"; 
of  single  body,  1-288". 

2.  E.  grandis  (PI.  23.  fig.  51  b,  single 
body).  Body  large,  broadly  cauipanulate ; 

edicle  decumbent,  slender,  smooth,  laxly 
ranched,  not  jointed,  forming  large  tufts ; 
length  of  body  1-140  to  1-120". 

3.  E.vegetans  ( Ajstthophys  A 3Ii(lln-i,'Du] . ) . 

Bibl.  Ehrenb.  Infos,  p.  279 ; Stein,  Infos. 

passim. 

EPITEA,  Fr.  See  Uredinei,  Phrag- 
MiBiUM,  and  Melampsora. 

EPITHELIUM. — The  membranous  laj^er 
lining  the  various  internal  cavities,  and  co- 
vering the  internal  free  siu’faces  of  animal 
bodies,  as  the  mucous  canals  and  cavities, 
and  their  involutions  fonning  the  glands 
and  ducts,  the  serous  cavities,,  the  vessels, 
&c. 

It  consists  of  one  or  more  layers  of  nu- 
cleated cells,  the  form  and  an'angement  of 
which  are  very  variable.  They  are  either 
round,  polygonal,  spindle-shaped,  cylindrical, 
or  conical. 

Three  kinds  of  epithelium  are  usually  di- 
stinguished; but  inteimediate  forms  are  also 
met  with. 

1.  Pavement-  or  tessellated  epithelium. 
This  consists  of  roundish,  oval,  or  polygonal 
flattened  cells,  about  1-2000  to  1-600"  in 
diameter,  and  containing  nuclei  with  nu- 
cleoli. It  occiu's  upon  the  suiTace  of  the 
serous  and  synovial  membranes ; the  mem- 
brane of  the  aqueous  himiour,  the  choroid, 
the  capsule  of  the  lens,  the  retina,  and  the 
conjimctiva  of  the  bulb  of  the  eye  ; the  ca- 
Hty  of  the  tjunpanum ; the  lower  half  of  the 
pharynx,  the  oesophagus,  the  endocardium ; 
some  veins ; many  glands  and  ducts,  as  the 
racemose,  the  sudoriparous  and  cenuuinous 
glands ; the  hepatic  ducts ; the  vagina  and 
female  urethra;  the  bladder,  utenis,  pelvis, 
and  tubules  of  the  kidneys  ; and  the  lungs. 
In  the  arteries  and  many  veins  the  cells  are 
spindle-shaped. 

2.  Cylindrical  epithelium.  In  this  form, 
the  cells  are  eitlier  cylindrical,  conical,  or 
pyramidal,  about  1-1000"  in  length,  and  so 
situated  that  the  axis  of  the  epithelial  scales 
or  cells  is  at  right  angles  to  the  surface  upon 
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wliich  they  are  placed.  Sometimes  the  sub- 
jacent cells  are  of  a rounded  form. 

Cylinder-epithelium  is  met  -with  in  Lie- 
berkuhn’s  follicles  and  the  ducts  of  the 
gastric  as  well  as  those  of  all  other  glands 
opening  into  the  intestine ; in  the  lachry  mal 
and  the  mammary  glands ; the  male  urethra; 
the  vas  deferens;  the  vesiculae  seminales, 
the  prostatic  ducts,  witli  Cowper’s  and  the 
uterine  glands. 

3.  Ciliated  epithelium.  In  this  the  fomi 
and  arrangement  of  the  cells  is  much  the 
same  as  in  the  last  ; but  their  free  ends 
are  fm-nished  with  uimierous  vibratile  cilia 
(PI.  40.  fig.  12). 

Ciliated  epithelium  occurs  in  the  laiynx, 
trachea,  and  bronchi;  the  nares  and  pha- 
rj'nx  above  the  level  of  the  base  of  the  nasal 
bones,  and  the  cavities  opening  into  them ; 
the  inner  surface  of  the  membrana  tympani, 
the  Eustachian  tube ; the  uterus,  the  Fallo- 
pian tubes ; the  lachiymal  sac  and  nasal 
duct;  the  palpebral  conjunctiva;  and  the 
ependyma. 

The  epithelium  covering  the  outer  surface 
of  the  body  fomis  the  epidermis  or  cuticle. 

Fm’ther  particulars  are  given  under  the 
heads  of  the  organs  or  tissues  in  connexion 
with  which  the  epithelia  are  found. 

Bibl.  K611iker,ftfIA;rosZ:.  Anat.  and 
d.  Gewehel. ; Valentin,  Wagner's  Handh.  d. 
Phys.,  art.  Flimmerhewegung  and  ; 

Henle,  AUgemein.  Anat. ; Paget,  Forbes's 
Medieal  Peciew,  xiv. ; Todd  and  Bowman, 
Physiology ; Giinsburg,  Nova  Acta,  ^-c.,  1854. 
260. 

EPITHELIUM  OF  Plants.  See  Epi- 
DEHMis  of  Plants. 

EPITHEMIA,  Br^bisson. — A genus  of 
Diatomaceai. 

Char.  Fiiistules  single,  attached  by  a part 
of  the  smlace  to  other  bodies ; valves  with 
ti-ansverse  or  slightly  radiant  strias,  some  of 
them  not  resolvable  into  dots. 

Frustules  prismatic,  quadrangular,  mostly 
curved,  sometimes  slightly  undidating  in 
the  side  Hew ; one  face  of  front  view  (that 
by  which  they  are  attached)  flat  or  con- 
cave, the  other  convex  and  broader  than  the 
foi-mer,  so  that  the  ti-ansverse  section  fomis 
a trapezoid.  Betv’-een,  or  con-esponding  with 
the  transverse  striae  (canaliculi.  Smith),  not 
resolvable  into  dots,  are  often  transverse 
rows  of  dots  or  depressions. 

The  species  are  numerous.  Aquatic  and 
raaiine.  Conjugation  has  been  observed  in 
three  of  them. 

1.  E.  turgida  (PI.  12.  fig.  32  : a,  side  view; 


b,  front  view).  Front  view  oblong,  slightly 
dilated  towards  the  middle ; side  view  some- 
what convex,  gradually  attenuated  towards 
the  very  obtuse  ends  (PI.  42.  fig.  20).  Aqua- 
tic ; length  1-240".  In  conjugation,  PI.  6. 
fig.  6 a,  b,  c,  d,  e. 

2.  E.  gibba.  Straight ; inflated  in  the 
middle  on  each  side  in  front  view ; valves 
gibbous  in  the  middle  on  one  side ; aquatic 
and  fossil ; length  1-140". 

Bibl.  Kiitzing,  Bacillar,  p.  33,  and  Sp. 
Alg.  p.  1 ; Smith,  Brit.  Eiatom.  i.  p.  13. 

EPOCHNIUM,  Lk. — A genus  of  Sepe- 
doniei  (Hyphomycetous  Fungi),  forming  a 
stratum  over  larger  fungi  or  dead  twigs, 
consisting  of  a mycelium  of  irregidarly 
branched  and  anastomosing  filaments,  which 
bear,  on  short  lateral  branchlets,  oblong  or 
globular  septate  spores,  which  soon  fall  oft' 
and  lie  among  the  mycelium-threads. 

E.  funyorum  is  very  common,  fomiing  a 
dark-green  sti-atiim  over  Thelephorce-,  E.  ma- 
crosporoideum  was  found  by  Mr.  Berkeley 
on  a dead  twig,  apparently  of  red  cun-ant. 

Bibl.  Berk,  in  Brit.  Flora,  vol.  ii.  pt.  ii. 
p.  352,  Ann.  Nat.  Hist.  i.  p.  263,  pi.  8. 
fig.  14. 

EQUISETACE^.  a,nd  EQUISETUM. 
— This  is  a very  distinctly  characterized 
family  of  Flowerless  Plants,  consisting  of  a 
single  genus,  the  Equiseta,  or  Horse-tails, 
which  are  immediately  recognized,  when 
one  species  is  knovm,  by  their  pecidiar  aspect 
and  habit  of  gi-o-ndh.  The  stems  and  branches 
are  alike  tubular,  and  present  in  almost  all 
cases  a rather  coarsely(per-  20I. 

pendicidarly)  streaked  sm--  ° 
face.  The  stems  appearing 
above  ground  are  shoots 
from  a creeping  under- 
ground stem  (fig.  201), 
which  differs  from  the 
erect  stems  in  being  of 
a deep  brovm  colour  and 
solid,  in  giHng  off  rooL 
fibrils,  and  sometimes  in 
being  covered  with  hairs. 

The  erect  stems  are  either 
barren  or  fertile-,  in  the 
barren  stems  the  joints  be- 
come gi-adually  thinner 
upwards  from  a certain 
point,  at  last  tapering  oft' 
to  an  obtuse  apex ; the  /eT- 
tile  stems  bear  a kind  of 
club-shaped  head,  rescm-  arven»c. 

bling  in  some  degree  the  One-halfof 
male  cones  ot  Uonilerous  nat.  size. 
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trees,  or  more  pai'ticuloi'ly  those  of  some 
(.Jycads  (fi^.  201).  These  club-shaped 
bodies  are  the  fniits  or  heads  of  sporanges. 

The  anatomical  structure  of  the  rhizome 
and  shafts  presents  some  interesting  points. 
In  the  solid  rhizome  the  centre  is  occupied  by 
cellular  tissue  of  tolerably  strong  texture  ; 
outside  this,  as  seen  in  a cross  section, 
stands  a circle  of  air-canals,  each  surrounded 
by  a ring  of  A'ascidar  bundles ; next  comes 
a complete  circle  of  vascular  bundles  com- 
posed almost  wholly  of  annidar  ducts ; be- 
tween this  A'ascular  ring  and  the  outside 
lies  parenchjuna  like  that  in  the  cenrie, 
traversed  by  another  concentric  circle  of 
air-canals;  and  immediately  beneath  the 
epidermal  cells  there  exists  a layer  of  com- 
pact blackish-brown  parenchymatous  cells. 
When  the  rhizome  is  coated  with  hairs, 
these  are  fomied  by  development  of  the 
epideinial  cells  into  slender  tubidar  pro- 
cesses. Tracing  the  solid  rhizome  up  to- 
wards the  points  where  the  erect  stems 
arise,  the  central  cellidar  substance  is  gi'a- 
duaUy  lost,  and  the  outer  portions  are  mo- 
dified in  their  areangement.  The  distribu- 
tion of  the  air-canals  and  the  vascular  bun- 
dles varies ; in  some  cases,  th^  pecidiaifities 
are  even  regulai*  enough  to  aftord  specific 
characters.  The  surface  is  clothed  by  an 
epidennis  composed  of  elongated  cells  often 
elevated  into  papillae  and  especially  re- 
markable for  the  quantity  of  silica  deposited 
in  their  walls.  This  epidermis  is  studded 
with  variously  fomied  stomata,  ordinarily 
arranged  in  double  lines ; and  the  forms  of 
the  epidermal  cells  and  stomata  are  per- 
fectly presen’ed  in  the  siliceous  ash  which 
remains  after  biuning  off  the  organic  sub- 
stance from  a portion  of  this  epidebmis, 
offering  a curious  microscopic  object.  Be- 
tween the  epidermis  and  the  central  cavity, 
in  a cross-section,  lie,  first,  a layer  of  thiek- 
waUed  elongated  cells,  within  which,  in  the 
angular-stemmed  species,  come  a circle  of 
masses,  usually  crescentic,  of  cellular  tissue 
containing  chlorophyll.  Next  come  usually 
two  concentric  rinm  of  air-canals,  those  of 
the  inner  circle  being  individually  sur- 
rounded by  annular  ducts ; and,  moreover, 
in  some  species  a circle  of  6-10  vascular 
bundles  separates  the  inner  from  the  oirter 
circle  of  air-canals;  the  structru-e  of  the 
bundles  is  variable,  exhibiting  annular,  spi- 
ral, and  reticulated  dircts.  The  inner  circle 
of  air-canals  lies  in  the  parenchyma  which 
bounds  the  central  cavity.  At  each  joiirt 
this  cavity  is  cut  oil  by  a diaphragm  corrr- 


posed  of  three  layers,  in  the  iirterrrrediate 
of  which,  of  browmish  cellular  tissue,  lies  an 
anastomosing  ring,  wdrere  all  the  vascular 
bundles  coalesce  and  give  off  brarrches  to 
the  sheath  (and  branches  when  present). 

The  clnb-shaped  fruit-spikes  consist  of  a 
central  axis  forurring  the  last  joint  of  the 
stem,  on  which  are  attached  mmrerous 
mushroom-shaped  sporanffes,  the  stalk  of 
each  adhering  to  the  central  axis,  so  that 
we  only  see  the  irpper  side  of  the  cap  exter- 
nally (figs.  202,  203).  This  has  an  angular 
border,  and  the  adjacent  sporanges  being 
very  close,  the  outer  ends  of  these  bodies 
cause  a tessellated  appearance  of  the  whole 
in  the  earlier  stages  of  development.  As 
the  sporanges  ripen,  they  separate  more 
from  each  other ; and  when  one  is  removed 


Fig.  202.  Fig.  203. 


Equi&etum  arvcnse. 

Fig.  202.  Fruit-spike.  Magnified  3 diams. 

Fig.  203.  A spike  halved  vertically.  Magn.  3 diuins. 

Fig  20*1.  A sporange  removed  from  the  preceding. 
Magn.  25  diams. 

Fig.  205.  A spore  with  elaters  uncoiling.  Magn.  200 
diams. 

(fig.  204),  it  is  seen  to  possess  a number  of 
little  pouch-like  cases  imder  the  over- 
hanging outer  portion  and  round  the  stalk  ; 
these  pouches  burst  by  a pei-pendicular  slit 
inwards,  and  discharge  the  spores. 

The  spores  of  the  JStpdseta  are  very  re- 
markable, and  unlike  any  other  known  ve- 
getable structure.  They  are  roundish  cells, 
with  apparenlhj  only  one  coat;  for  the  ouler 
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coat  splits  up  into  foiu*  thread-like  pro- 
cesses (elaters),  thickest  and  rather  clubbed 
at  their  free  ends.  AVhile  the  spore  remains 
in  the  sporange,  these  libres  are  rolled  roimd 
the  spore;  but  when  the  spores  are  dis- 
charged, the  coiled  fibres  imcurl  (fig.  206), 
and  assist  in  scattering  the  spores,  their 
elasticity  causing  them  to  spring  out. 

The  Equiseta  possess  only  this  one  kind 
of  spore ; and  the  germination  is  analogous 
to  that  of  the  Ferns,  in  which  likewise  only 
one  kind  of  spore  exists.  The  membrane 
of  the  spore  pushes  out  a pouch-like  pro- 
cess, which  after  a time  becomes  cut  oft'  by 
a septum ; the  end-cell  grows  on  and  mul- 
tiplies in  both  directions,  until  a lobulated 
prothallium  is  produced ; on  this  arise  arche- 
gonia  and  antheridia  (on  distinct  indivi- 
duals), resembling  in  ^1  essential  respects 
those  produced  on  the  coiTesponding  struc- 
tm’e  in  the  Ferns. 

After  the  fertilization  of  an  archegonium, 
the  germ-cell  contained  in  it  becomes  deve- 
loped as  an  embryo,  and  a new  Equisetum- 
steni  of  the  ordinary  structure  springs  up 
(fig.  206),  foniiing  a creeping  rhizome  with 


Fig.  206. 


Equisetum  arvense. 

Young  stem  arising  from  a prothalliura. 
Magnified  15  diameters. 


upright  fistular  shafts,  resembling  the  parent 
plant  from  which  the  spores  were  derived. 

The  jfamily  Equisetacem  is  represented 
only  by  a single  genus  in  existing  vegeta- 
tion, containing  only  herbaceous  plants. 
The  Equisetaceaj  of  former  ages  were  far 
more  important  as  regards  size. 

Bibl.  Francis’s  British  Ferns,  6th  ed. 
1866 ; Thuret,  Ann.  des  Sc.  Nat.  3 s6r.  xi. 
p.  6 ; Milde,  Bat.  Zeit.  riii.  p.  (1860), 
and  X.  p.  537  (1862),  Linneca,  xxiii.  p.  546 
(1850) ; llofmeister,  VvrgMch.  Unters.  1851, 


Verh.  k.  Sachs.  AJead.  d.  Wiss.  iv.  p.  123 ; Bis- 
clioffj  G.  AV.,  Kryptogam.  Gewuehse,  Heft  1. 
p.  27,  pis.  3,  4,  6 (1838),  Botan.  Zeit.  xi. 
p.  97  (1853),  transl.  in  Ann.  des  Sc.  Nat. 
3 s^r.  xix.  p.  232 ; Pringsheim,  Bot.  Zeit.  xi. 
p.  241  (1853)  ; Sanio,  Bot.  Zeit,  xiv.  p.  177, 
XV.  p.  667. 

EllEBONEMA,  Rom. — A supposed  ge- 
nus of  Kiitzing’s  family  Leptomiteae.  Some 
imperfect  filamentous  organism,  probably 
belonging  to  a Fungus. 

Bibl.  Romer,  JDeutschl.  Alg.  p.  70 ; Kiit- 
ziim,  Sp.  Alg.  p.  157. 

ERETES,  AVerneck. — A genus  of  Infu- 
soria, of  the  family  Cryptomonadina. 

Char.  Those  of  Phacdonionas  with  a ca- 
rapace. 

One  species ; the  spores  of  an  Alga  ?. 

Bibl.  AVerneck,  Ber.  d.  Berl.  Akad.  1844. 
p.  377. 

ERGOT  and  ERGOT/ETIA.  See  Cla- 

VICEPS. 

ERINEUM,  Pers. — A supposed  genus  of 
Fungi,  really  consisting  of  abnormal  deve- 
lopments of  the  cells  of  the  epidermis  of  the 
trees  upon  which  they  ai’e  supposed  to  be 
parasitic.  They  occur  chiefly  upon  the 
Amentaceae,  Aceracese,  and  Rosace®  (Apple- 
trees,  Plimi-trees,  &c.). 

Bibl.  Fries,  Syst.  Mycol.  iii.  p.  521 ; 
Berkeley  in  Lindley’s  Veg.  Kingdom,  aid. 
Fungales. 

ERIOSPORA,  Berk.  & Br. — A genus  of 
Melanconiei  (Coniomycetous  Fungi),  de- 
scribed (^E.  leucostoma')  as  fonning  minute 
brown  spots  upon  dead  leaves  of  the  bulrush. 
The  conceptacles  are  globose,  and  collected 
in  numbers  on  the  stroma,  bursting  by  a 
single  cormnon  (white-bordered)  pore  to  dis- 
chai’ge  the  spores  (stylospores),  which  are 
filifomi  and  verj'  slender,  and  arise  in  fours 
from  a sporopliore.  Probably  corresponds 
to  the  genus  Bohergea  among  the  Ascospo- 
rous  Fungi.  (See  Coniomycetes.) 

Bibl.  Berk,  and  Br.  Ann.  Nat.  Hist.  2 ser. 
V.  p.  456,  pi.  11.  fig.  1. 

ERATLIA,  Duj. — A genus  of  Infusoria, 
of  the  family  Erviliua. 

Char.  Oval,  compressed ; carapace  open 
on  one  side  and  in  front ; vibratile  cilia  issu- 
ing from  the  fissiue ; a lateral  pedicle  at  the 
posterior  end  of  the  body.  Marine. 

E.  legmnen  = Euplotes  monostylus,  E. 
(PI.  23.' fig.  62;  h,  side  view).  Body  very 
transparent,  exhiliiting  vacuoles;  length 
1-660  to  1-420".  The  pedicle  becomes  ag- 
glutinated to  foreign  bodies. 

Bibl.  Duj.  Inf  us.  p.  455. 
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ERVir  JNA,  Duj.— A family  of  Infusoria. 
Char.  Body  oval,  more  or  less  depressed, 
partly  covered  by  a membranous  persistent 
carapace,  fumislied  with  cilia  upon  the  ex- 
posed parts,  and  having  a short  pedicle  re- 
sembling a tail. 

Reproduction  bv  transverse  division. 

Two  genera;  tlrviUa,  caiwace  open  in 
front  and  on  one  side ; and  Trochilia,  cara- 
pace open  in  front  only. 

Bujiirdin  questions  whether  TJrocentrmn, 
E.  does  not  belong  to  this  family. 

Bidl.  Duj.  Inf  us.  p.  454. 

ERUPTIONS,  CUTANEOUS. — The  scales, 
crusts,  scabs,  contents  of  vesicles,  pustules, 
&c.,  formed  in  various  diseases  of  the  skin, 
usually  consist  of  epidermic  cells  alone, 
more  or  less  flattened  or  otherwise  altered ; 
or  of  these  ■with  the  ordinary  products  of 
inflammation.  Granules  ofsoot  are  frequently 
foimd,  in  London  at  least,  mixed  with  the 
above  elements.  Fungi  exist  in  the  crusts 
of  some  skin  diseases,  as  Favus,  &c.  The 
itch-insect  ISaucoptes)  must  not  be  for- 
gotten, nor  Demodex.  See  Parasites. 

ERYSIPHE,  Hedw.  fil. — A genus  of 
Perisporacei  (Ascomycetous  Fimgi_),  con- 
sisting of  little  mildews  overgrowing  the 
leaves  of  bring  plants.  The  myceliimi  is 
formed  of  slender  ramifled  filaments,  which 
spread  and  form  an  entangled  web  over  the 
epidermis  of  the  infected  plant,  but  do  not 
appear  to  penetrate  into  the  substance ; so 
that  these  Fungi  are  seemingly  not  true 
parasites.  From  the  creeping  mycelium 
arise  numerous  upright  shortly-jointed  fila- 
ments, the  last  one  or  more  of  the  cells 
or  joints  of  which  swells  so  as  to  render 
the  erect  filament  clavate  or  monilifomi. 
These  expanded  cells  become  detached  with 
the  greatest  readiness,  and,  when  they  fall 
upon  the  supporting  leaf,  germinate  and 
produce  new  mycelium  threads.  In  this 
state  the  Urysiphee  cannot  be  distinguished 
from  the  genus  Oidimn ; and  as  this  state 
is  succeeded  in  most  cases  by  the  true  con- 
ceptacle  of  the  genus  Erysiphe,  the  Oidia, 
(such  as  O.  Tuckcri,  the  Vine-Fungus), 
which  grow  under  the  same  circumstances, 
but  do  not  produce  conceptacles,  are  re- 
garded bv  most  authors  as  imperfect  Ery- 
siph<e.  (See  OiDiUM.)  When  the  mycelium 
of  an  Erysiphe  is  developed  late  in  the  year, 
it  seldom  produces  anytniug  but  the  ovate 
cells  (conidia),  but  if  developed  early  in  the 
summer,  the  mycelium  grows  at  certain 
)oints  into  denser  white  patches  freceptarles, 
j(Sv.),  from  which  arise  the  conviptncles. 


These  are  small  globular  sacs,  composed  of 
a double  laver  of  cells ; from  the  base  of  the 
outside  of  tlie  sac  arise  a number  of  radiating 
filaments,  simple  or  branched  {appmdicles, 
Li5v.),  while  in  its  interior  are  developed 
one  or  many  sacs  (osci,  sporanges,  Ldv.),  in 
each  of  which  are  produced  eight  spores.  In 
addition  to  the  above,  a third  form  of  fruit 
occurs,  in  which  the  conidium  becomes 
transfomied  into  a sac  (pycnidium)  filled 
with  minute  spores. 

LdveiUd,  in  an  elaborate  essay  on  this  ge- 
nus, has  subdivided  it  into  five  genera,  which 
may  perhaps  be  better  taken  as  subgenera, 
and  may  be  distinguished  in  the  follo'wing 
manner ; — 

Conceptacles  with  one  ascus. 


Appendicles  dichotomously  branched  . . 1.  Podosphteria, 
„ floccose 2.  Spheerotheca. 

Conceptacles  with  majiy  asci. 

„ aciculate  3.  Phyllactinia. 

,,  uncinate  4.  Uncinula, 

,,  dichotomously  branched  ^ .h*  Calocladia% 

„ floccose 6.  Erysiphe, 


1.  Fodospheeria  does  not  seem  to  be  re- 
presented in  Britain. 

2.  Spheerotheca.  The  Rose-mildew,  E. 
pannosa,  auct.,  belongs  to  this  group,  and 
is  distinguished  from  E.  macularis,  Wallr. 
((S'.  Castagnei,  J.  Lev.),  the  Hop-mildew,  by 
the  appendicles  of  the  former  being  white, 
while  those  of  the  latter  ai’e  coloured.  The 
myceliimi  of  the  rose-mildew  seems  to  be 
the  same  thing  as  Oidiuni  leucoconium,  Desm. 
The  similar  structure  of  the  hop-mildew  has 
been  described  and  figured  (fr-om  Dr.  Plom- 
ley’s  dra'wings)  in  the  Trans,  of  the  klorti- 
cultural  Society. 

3.  Phyllactinia.  E.  guttata,  Schlecht,  com- 
mon on  the  hazel  and  other  trees  and  large 
shrubs,  is  distinguished  frum  the  other  forms 
of  Phyllactinia  by  having  a bulbous  base  to 
its  asci,  which  contain  only  two  spores. 

4.  Uncinula.  E.  adunca,  Schlecht,  is  re- 
ferred here ; its  distinctive  character  is  the 
existence  of  four  spores  in  each  ascus. 
Found  on  willows.  E.  hicornis,  Lk.,  occur- 
ring upon  maples,  &c.,  has  eight  spores. 

6.  Calocladia.  E.  pcniciUuta,  occurring 
on  Viburnum  Opulus,  &c.  The  ultimate 
branches  of  the  appendicles  are  turned  up, 
and  the  four  asci  contain  each  eight  spores; 
the  appendicles  are  thick  upward  fr’om  the 
base.  Perhaps  part  of  the  E.  penicillata  of 
the  Frit.  FI.  belongs  to  C.  berheridis  and 
grossularicn,  Ldv.,  which  have  the  terminal 
branches  of  the  appendicles  straiglit  and 
cylindrical.  Both  have  many-spored  asci ; 
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but  in  the  latter  the  appendicles  are  rectan- 
gularly dichotomous  and  bidentate,  while  in 
the  former  thej'  are  twice  or  thrice  dichoto- 
mous and  obtuse. 

6.  Erysiphe.  E.  Pis!,  Grev.  is  E.  Martii 
of  L^veillti,  distinguished  by  its  globose, 
many-spored  asci  and  the  hyaline  apjjen- 
dicles.  E.  toHilis,  Lk.  has  coloured  appen- 
dicles ten  or  more  times  the  length  of  the 
concratacle.  It  grows  on  Coriius  sanguinea, 
the  Dogwood  tree.  E.  communis,  Ldv.,  is 
not  very  well  characterized ; it  has  coloured 
appendicles,  which  are  only  twice  or  thrice 
as  long  as  the  conceptacle;  the  asci  vary 
from  four  to  eight,  as  do  also  the  spores 
contained  in  each.  This  species  grows  on  a 
gi-eat  variety  of  herbaceous  plants,  Ranim- 
culaceae,  Compositie,  Leguminosse,  Cruci- 
ferae,  Polygonaceie,  &c. 

Perhaps  a doubt  mi^ht  be  admitted  whe- 
ther the  above  subdivisions  really  represent 
more  than  six  species  of  this  genus. 

Bibl.  L^veilld,  Ann.  d.  Sc.  Nat.  3 sdr.  xv. 
p.  109,  pis.  6-11 ; Berk,  in  Hook.  Brit.  Flora, 
li.  pt.  2.  p.  325 ; Trans.  Hort.  Soc.  London, 
ix.  p.  61 ; Greville,  Sc.  Crypt.  FI.  pis.  134, 
164.  figs.  2,  296  j Tidasne,  Co?nptes  Btmdus, 
Oct.  17,  1853 ; Ann.  des  Sc.  Nat,  4 sdr.  vi. 
p.  299.  See  also  Oidium. 

ERYTIIR.EUS,  Duges. — See  Anystis. 

EUACTIS,  Kiitz. — A genus  of  Oscillato- 
riacese  (Confervoid  Algae),  of  the  tribe  Riiui- 
larieae,  consisting  of  little,  hard,  solid,  elastic, 
mostly  hemispherical  bodies,  from  1-2  to  2"' 
in  diameter,  growing  upon  stones  in  the  sea 
or  rivers,  &c. ; concentrically  zoned,  com- 
posed of  radiating,  flagelliform,  repeatedly 
sheathed  filaments,  the  sheaths  of  which  are 
open  and  slit  above  (PI.  4.  fig.  16),  but  con- 
nected together  side  by  side,  so  as  to  form 
a tough  gelatinous  mass,  not  becoming  en- 
crusted with  carbonate  of  lime.  To  this 
genus  Kiitzing  refers  Bivularia  plicata,  atra, 
and  perhaps  applanata  of  Haiwey.  These 
plants  are  interesting  on  account  of  the 
fibrous  decomposition  of  the  gelatinous 
sheaths. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  222, 
pi.  26  A (Bimlaria) ; Kiitzing,  Sp.  Alg. 
p.  339;  Tab.  Phyc.  cent.  ii.  pis.  74-82. 

EUASTRUM,  Ehr. — A genus  of  Desmi- 
diaceie. 

Char.  Cells  single,  compressed,  deeply 
divided  into  two  segments,  which  are  gene- 
rally pp-amidal  and  fm-nished  with  circular 
protuberances,  lobed  or  sinuated  at  the  mar- 
gins, and  emarginate  at  the  ends. 

3Ir.  Rail's  describes  twenty-one  Britisli 


EUCERTYDIUM. 

species,  of  which  the  following  are  the  most 
common. 

* Segments  deejjly  lobed;  end  lobe  distinct, 
cuneale,  partly  included  in  a notch  be- 
tween the  lateral  lobes. 

1.  E.  verrucosum  (PI.  10.  fig.  14).  Rough; 
segments  three-lobed,  lobes  broadly  cuneate, 
Avith  a shallow  notch ; length  1-267". 

2.  E.  oblongum  (PI.  10.  fig.  15).  Smooth, 
oblong ; segments  five-lobed ; lobes  cuneate, 
emarginate ; length  1-156". 

3.  E.  crassuni.  Smooth;  segments  three- 
lobed,  subquadrilateral ; end  lobe  cuneate ; 
length  1-190  to  1-130". 

**  Segments  sinuated ; end  lobe  exserted  and 
united  with  the  basal  portion  by  a distinct 
neck. 

4.  E.  didelta  (PI.  10.  fig.  16 ; 17,  empty 
cell).  Segments  with  inflated  base,  inter- 
mediate tubercles,  and  notched  and  scarcely 
dilated  ends  ; side  view,  four  shallow  lateral 
lobes,  and  one  at  each  end ; length  1-185". 

***  End  lobe  indistinct ; frequently  a qirocess 
or  acute  angle  at  the  coimers  of  the  ter- 
minal portion. 

5.  E.  elegans.  Oblong ; ends  emarginate, 
pouting,  and  rounded;  length  1-890  to 
1-420". 

Conjugation  has  been  observed  in  several 
species ; the  sporangia  are  spherical,  with 
conical  tubercles,  or  acute  or  obtuse  spines. 
Bibl.  Ralfs,  Brit.  Desmid.  p.  78. 
EUCAMPLV,  Ehr. — A manne  organism, 
allied  to  the  Desmidiaceie,  among  which  it 
is  placed  by  Kiitzing,  whilst  Smith  refers  it 
to  the  Diatomaceae. 

It  forms  articulated,  arcuate  or  spiral, 
fasciieform,  microscopic  fronds,  composed 
of  hyaline  wedge-shaped  frustules,  with 
j'ellowish  gi-anidai*  contents.  The  joints 
shrink  in  drying,  and  are  destroyed  by  heat. 
The  markings  consist  of  dots. 

1.  E.  zodiacus  (PI.  41.  fig.  10).  Frustules 
with  a median  excavation  on  each  side; 
valves  elliptical ; length  1-710". 

2.  E.  britannica.  Frustules  not  excavated ; 
length  1-380". 

Bibl.  Ehrenb.  Leh.  Kreidethierch.  Abh. 
Berl.  Akad.  1839.  p.  125 ; Kiitzing,  Sp. 
Algarum,  p.  191,  Kieselsch.  Bacillar,  pi.  21. 
fig.  21 ; Smith,  Brit.  Fiat.  ii.  25. 

EUCERTYDIUM,  Ehr.— A genus  of 
PoKcystina. 

E.  ampulla  (PI.  31.  fig.  25,  front  view  ; 
fig.  26,  under  view). 

See  POLYCYSTINA. 
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EUCIILANIDOTA,  Ehr.— A family  of 
Rotatoria.  _ j-  -i  j 

Char.  Rotatorj'  orjjan  multiple,  or  divided 
into  more  than  two  lobes ; a carapace  pre- 
sent. 

The  carapace  fomis  either  a testa  or  a 
sciitelliim ; various  appendaoes  are  present, 
representing  either  straight  bristles,  curved 
bristles  or  hooks,  minute  horns— so-called 
respiratory  tubes  or  antennse, — and  in  one 
genus  a frontal  hood. 

The  eleven  genera  are  thus  distinguished : 

. - , , / Lepadella 

E}es  absent;  foot  forked \{Dipl(uv). 

Eyes  present. 

Eye  single  (cervical). 

Foot  Btyliform. 

Carapace  depressed  Monostpla. 

„ prismatic  Masti^ocei’ca, 

Foot  forked. 

Carapace  open  beneath Euchlanis, 

„ closed  beneath. 

Carapace  with  horns Snlpina. 

,,  without  horns  Dinocharis. 

Eyes  two  (frontal). 

Foot  styliform Monocerca, 

,,  forked. 

Carapace  compressed  or  prismatic  Colurus» 

Carapace  depressed  or  cylindrical. 

Head  without  a hood  Metopidia. 

,,  with  a hood Stephanops. 

Eyes  four;  foot  forked Squamella* 

Bibl.  Ehrenb.  Infiis.  p.  455. 

EUCHLANIS,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Eiichlanidota. 

Char.  Eye  single,  cervical;  foot  forked; 
carapace  cleft  or  open  on  the  ventral  surface. 
Aquatic. 

Ehrenberg  describes  six  species,  to  which 
Gosse  adds  three. 

E.  triquetra  (PI.  34.  fig.  30;  fig.  31,  teeth). 
Carapace  very  large,  with  a dorsal  crest; 
foot  without  setre  ; length  1-48". 

Bibl.  Ehrenb.  Inf  us.  p.  461 ; Gosse,  Ami. 
Nat.  Hist.  1851.  viii.  p.  200. 

EUCRATEA,  Lani.x.  (Scruparia).  — A 
genus  of  Cheilostomatous  Infundibulate 
Polyzoa,  of  the  family  Euchatiad.®. 

E.  chelata  (PI.  44.  fig.  18),  theonly  species. 
Parasitic  upon  Fuci,  crabs,  and  stones. 

Bibl.  See  the  family. 

EUCRATIABvE  (Scrupariadie).  — A 
family  of  Cheilostomatous  Infundibulate 
Polyzoa. 

Uistinguished  by  the  iinj  ointed  polypi  dom, 
and  the  uniserial  cells.  Poli'pidom  usually 
loosely  adnate.  Four  genera : 

1.  Eucrateu  (Scruparia).  Erect, branched, 
branches  arising  from  the  horn-shaped  cells 
above  or  below  the  obliq^ue  orifice. 

2.  Ilinpothoa.  Creeping,  adherent,  irre- 
gularly branched  or  netted,  branches  arising 
from  the  sides  of  the  cells. 


3.  Stalpinyia  (PI.  44.  fig.  19).  Erect, 
branched ; cells  elongated,  witb  trumpet- 
shaped processes  at  the  base,  orifice  oblique, 
lateral. 

4.  Anquhiaria  (^AStea).  Cells  tubular, 
scattered,  arising  from  a creeping,  adherent 
thread. 

5.  Beania.  Cells  erect,  scattered,  with  a 
double  spinous  keel  on  one  side,  and  arising 
from  a creeping,  adherent,  branched  thread. 

Bibl.  Johnston,  Brit.  Zooph.  288  ; Busk, 
Cat.  Mar.  Polyz.  28;  Gosse,  Mar.  Zool.  ii.  12. 

EUDORINA.  See  Pandorina. 

EUGLENA,  Ehr. — A genus  of  Infusoria, 
of  the  family  Astasitea. 

Char.  Unattached;  a red  eye-speck,  a 
tail-like  process,  and  a single  flagellifoi-m 
filament. 

Many  species,  or  rather  fonns,  are  distin- 
guished by  Ehrenberg  and  Duiardin.  They 
are  often  present  in  vast  numbers  in  ^ools, 
&c.,  rendering  them  green  or  red,  and  tonn- 
ing  a brilliant  peUicle  upon  the  surface. 

In  the’ free  condition,  the  Euylence  swim 
about  in  the  water,  not  apparently  by  the 
help  of  the  flagelliform  filament,  which 
seems  to  be  often  deficient,  but  by  the  con- 
tractile action  of  the  whole  body,  the  changes 
of  form  and  movements  of  which  may  be 
roughly  compared  to  that  of  a leech  when 
crawling  sluggishly  over  the  surface  of  a 
glass.  The  present  many  points  of 

resemblance  to  the  lower  Algae,  especially 
Protococcus,  like  them  varying  in  colour 
from  green  to  red,  and,  moreover,  passing 
through  a resting  stage,  encysted  in  a kind 
of  cell-membrane,  which  is  sometimes  gela- 
tinous, ti-ansparent,  and  spherical,  some- 
times rather  homy,  and  polygonal  in  fomi. 
The  encysted  forms  occur  commonly  aggre- 
gated together  into  indefinite  frond-like 
masses,  and  the  individuals  multiply  by 
division  into  twm,  four,  &c.,  in  this  quiescent 
stage.  The  frond-like  groups  maybe  found 
in  autumn,  and  even  under  the  ice  in  winter, 
while  the  active  fonns  abound  most  in  spring 
in  fine  weather.  These  creatures  require 
further  investigation,  for  the  settlement  of 
the  specific  characters  and  the  relations 
to  their  congeners.  Carter  has  recently 
published  some  elaborate  observations  on 
the  organization  of  these  and  allied  fonns, 
which  we  have  not  space  to  enter  upon  here. 
(See  Astasieje.)  We  can  only  notice  two 
or  three  of  the  forms. 

1.  E.  pyrum  (PI.  24.  fig.  1).  Body,  -svlien 
extended,  oval,  turgid,  pyrifonn,  obliquely 
furrowed,  green ; tail  nearly  as  long  as  the 
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body,  acute.  Aquatic;  len^tli  1-1160  to 
1-860". 

2.  jE.  riridis  (PI.  24.  fig.  2 a,  b).  Fusiform 
■ndien  extended ; bead  naiTowed,  short ; tail 
conical,  short  (not  cleft)  ; green,  hyaline  at 
the  ends.  Aquatic ; length  1-1150  to 
1-240". 

3.  E.  loiifficauda,  Phacus  longic.  D.  (PI.  24. 
figs.  3 & 63).  Depressed,  elliptical  or  oval, 
frequently  twisted  on  its  long  axis,  green, 
with  longitudinal  strife  ; tail  as  long  as  the 
body,  hyaline,  subulate.  Aquatic;  length 
1-280  to  1-120". 

4.  P.  aciis  (PI.  24.  fig.  4).  Fusiform, 
slender,  subulate,  straight,  green  in  the 
middle ; head  attenuate,  somewhat  trun- 
cate, hyaline ; tail  very  acute,  hyaline. 
Acmatic ; length  1-570  to  1-216". 

Bibl.  Ehrenb.  Infus.  p.  104 ; Dujardin, 
Infm.  p.  368;  Morren,  Rubefaction  desEaux. 
Brux.  1841 ; Carter,  Ann.  Nat,  Hist.  2 ser. 
xviii.  p.  115,  and  xx.  p.  21. 

EUGLENIA,  Duj.  (Infusoria).  SeeAs- 

TASIiEA. 

The  essential  character  of  this  family  is 
the  presence  of  a contractile  integument; 
this  is  probably  of  little  importance,  as  in 
many  cases  the  nature  of  the  integument 
has  been  shown  to  depend  upon  season, 
locality,  and  stage  of  development. 

EUGLYPIIA,  Duj. — A genus  of  Infu- 
soria, of  the  family  Rhizopoda. 

C/iar.  Free  ; single  ; carapace  membra- 
nous, transparent,  resisting,  elongato-ovoid, 
urceolate,  covered  with  rows  of  tubercles 
or  depressions ; orifice  toothed ; expansions 
numerous,  simple. 

This  genus  appears  unnecessarily  sepa- 
rated from  Eifflugia,  E. 

1.  E.  tuhercidata  (PI.  23.  fig.  63).  Cara- 
pace covered  with  oblique  or  longitudinal 
rows  of  rounded  tubercles.  Aquatic;  length 
1-280".  Sometimes  posterior  spines  are 
present. 

2.  E.  alveolata  (PI.  23.  fig.  54).  Carapace 
covered  with  polygonal  depressions,  in  re- 
gular oblique  rows.  Aquatic ; length  1-280". 
I’osterior  spines  also  present. 

See  Difflugia. 

Bibl.  Dujard.  Infus.  p.  261 ; Carter,  Ann, 
Nat.  Hist.  2 ser.  xviii.  p.  115. 

EUMERIDION,  Kiitz.  — Consolidated 
with  Meridion. 

EUNOTIA,  Ehr.  — A genus  of  Diato- 
macete. 

Char.  Frustules  free,  single  or  binate, 
quadrilateral ; linear  or  linear-oblong  in 
front  view,  curved  or  concavo-convex  in 


side  view;  valves  with  terminal  puncta 
(nodules?)  and  transverse  or  slightly  ra- 
diating strife,  but  no  canalicidi.  Aquatic 
and  fossil.  Allied  to  Epithemia. 

^ Many  of  the  species  have  undulations  or 
ridges  upon  the  convex  smTaces ; striae  re- 
solvable into  dots,  but  in  some  species  diffi- 
cidt  to  detect ; ti’ansverse  section  of  frus- 
tule  trapezoidal. 

Kiitzing  describes  forty  - four  species  ; 
Smith  admits  seven  as  British. 

1.  E.  tetraodon  {Hiinantidiuni  tetr.,  K.) 
(PI.  18.  fig.  30 : a,  side  view ; b,  front  view). 
Frustules  with  four  ridges ; strife  distinct ; 
length  1-570". 

2.  E.  monodon  {llimant.  nionodon,  K.). 
Side  view  lunate,  no  ridges,  slightly  con- 
stricted near  the  obtuse  ends ; striae  obscure ; 
length  1-800"/- 

3.  E.  triodon.  Ridges  three ; ends  attenu- 
ate, roimded ; stiiae  obscm-e ; length  1-500". 

Bibl.  Kiitzing,  Bacill.  p.  36,  and  Sp.  Alg. 
p.  4 ; Smith,  Brit.  Diatom,  i.  p.  15 ; Ralfs, 
Ann.  Nat.  Hist.  1844.  xiii.  p.  459. 

EUPLOTA,  Ehr. — ^A  family  of  Infusoria. 

Char.  Body  surrounded  by  a carapace; 
two  distinct  alimentary  orifices,  neither  of 
which  is  tenninal  ( = Oxytrichtna  with  a 
carapace). 

Locomotive  organs  consisting  of  cilia, 
hooks,  claws,  or  styles.  Diijardin  states 
that  the  carapace  undergoes  diffluence  like 
the  substance  of  the  body. 

The  genera  are  thus  distinguished ; — ■ 


claws,  or  I , I Head  distinct. . . . Discocephalus, 

hooks  1 teeth  J No  distinct  head  .HOnuniopAoru*. 

no^stjdes  I ®^outh  with  teeth  Chlamidodon, 


Cilia,  claws,  and  styles  present  Euplofes, 


Dujardin  includes  this  family  in  his  Plces- 
conina. 

Bibl.  Ehrenb.  Infus.  p.  374 ; Dujard. 
Infus.  p.  429. 

EUPLOTES,  Ehr.  (Plccsconia,  Duj.  for 
the  most  part). — A genus  of  Infusoria,  of 
the  family  Euplota,  E. 

CJiar.  Furnished  with  cilia,  style.s,  and 
hooks ; teeth  absent. 

The  species  are  very  numerous. 

1.  E.  patella,  E.  {Plcesconia  2mt.,  D.)  (PI. 
24.  fig.  5 : a,  under  view ; b,  side  view). 
Carapace  a testa,  oval  or  suborbicidar, 
slightly  tiamcated  in  front,  margins  ex- 
tending beyond  tbe  depressed  body ; dor- 
sum raised  or  bossed  with  fine  radiating 
strife  ; cilia  forming  a curvilinear  series. 
Aquatic;  length  1-288  to  1-216". 

2.  E.  cimex,  E.  (Coccudina  cimcx,  D.). 
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3.  E.  charon,  E.  (Plwsconia  char  on,  D.). 

4.  E,  vanmiSj  E.  \PL  vannusy  D.)  (PI. 

fjor.  6^, 

"5.  E.  monostyla,  E.  {Ervilia  legnmen,  D.) 
(PI.  23.  fifj.  62).  . ^ ^ 

Bibl.  Elirenb.  Infus.  p.  377 ; Duj.  Infus. 
p.  4;35 ; Stein,  Infua.  p.  158. 

EUPODISCUS,  Ehr.— A genus  of  Dia- 


toinncefB.  . . 

Char.  Frustules  single,  disk-shaped,  cir- 
cidar,  xs’itliout  intenial  septa;  valves  fui- 
nished  with  tuhidar  or  spiniforai  processes. 
Marine  and  fossil. 

Tlie  processes  are  so  easily  broken  off, 
that  the  apertures  con-esponding  to  the 
points  of  attachment  are  generally  alone 
seen.  The  valves  appear  either  distinctly 
areolar,  the  depressions  being  lai'ge ; granu- 
lar, from  their  oeing  minute ; or  striated. 

Two  gi-oups  are  recognizable : 

a.  Eupodiscus  proper.  Valves  areolar  or 
striated. 

1.  E.  argus  (PI.  12.  fig.  30 : a,  side  view; 
h,  front  view).  Valves  slightly  convex ; 
processes  three  ; diameter  1-150". 

2.  E,  scidptm,  Sm.  (PI.  12.  fig.  31).  Valves 
striated,  central  striar  fonning  a quatrefoil ; 
processes  two ; diameter  1-770  to  1-400". 

h.  Aulacodiscus,  E.  Valves  gi’amdar ; 
processes  very  shoid,  their  bases  connected 
with  the  centi’e  of  the  valve  by  a furrow. 

3.  E.  crux  (PI.  41.  fig.  43).  Diameter 
1-380". 

4.  E.  Petersii.  Processes  foru',  with  larger 
granules  at  their  bases.  Diameter  1-380". 

Bibl.  Ehrenb.  Ahh.  d.  Perl.  Akad.  1839, 
id.  Bcrickt.  1844.  p.  73, 1846.  p.  301;  Smith, 
Brit.  Dial.  i.  p.  24 ; Kiitzing,  Sp.  Alg.  p. 
134 ; Shadbolt,  Micr.  Journ.  ii.  ; Roper, 
■ibid.  vi. 

EUPOTIUM. — A genus  of  Marattiaceous 
Ferns.  Exotic. 

EUROTIUM,  Lk. — A genus  of  Mucorini 
(Hyphomycetous  Fungi),  on  the  distinct 
natiu’c  of  which  gi’eat  doubt  is  thrown  by 
the  recent  ohseiwations  of  De  Bary.  E.  hcr- 
harioruni  of  authors  is  a mildew,  common 
upon  preseiwed  fruits,  forming  a whitish  or 
yellow  crust,  composed  of  interwoven  my- 
celium filaments,  which  are  delicate  when 
voung,  hut  become  thickened  and  often  co- 
loured with  age.  Upon  these  are  produced 
globular  conciptacle.s  or  peridia,  from  1-15 
to  1-20"'  in  diameter,  composed  of  a di- 
stinctly cellular  membrane,  enclosing  little 
sacs  or  asci  containing  several  minute  spores. 
According  to  De  Bary,  these  conceptacles 
are  produced  upon  the  mycelium  of  Asper- 


gillus, under  certain  unknown  conditions, 
and  the  ordinary  fructification  of  Aspergillus 
is  only  a basidiosporous  form  of  the  same 
plant  which  produces  an  ascophorous  fonn 
in  the  Eurotium  fruit.  He  states  that  he 
not  only  found  them  gi-owing  upon  the  con- 
tinuations of  the  same  branched  mycelium 
filament,  but  that  he  has  raised  Aspergillus, 
which  fruited,  from  the  spores  both  of  As- 
pergillus fr'uits  and  of  Eurotium.  He  was 
unable  to  obtain  Eurotium  from  Aspergillus 
spores.  The  connexion  between  these  forms 
is  regarded  by  him  as  analogous  to  that  be- 
tween Oidium  and  Erysiphe ; but  the  con- 
ceptacles of  Eurotium  do  not  originate  in 
the  same  way  as  those  of  Erysiphe  from  the 
mycelium  filaments.  According  to  his  ela- 
borate account,  the  production  of  the  fruit 
of  Eurotium  takes  place  in  a most  remark- 
able manner.  The  ends  of  the  branches  of 
the  mycelium  coil  up  like  a cork-screw,  be- 
coming more  closely  approximated,  until  at 
length  they  come  into  contact,  and  form  a 
cylindrical  or  conical  mass,  marked  exter- 
nally by  the  spiral  lines  of  conjunction  of 
the  turns  of  the  filament.  The  mode  of 
ti’ansfonnation  into  the  cellular  conceptacle 
could  not  be  traced  in  its  minute  details ; 
but  all  possible  stages  were  found  upon  the 
same  mycelium,  between  the  loose  spiral 
coil  and*  the  globular  sac,  composed  of  a 
distinctly  cellular  membrane,  in  the  cavity 
of  which  became  developed  the  asci  or 
parent-cells  of  the  spores.  The  ripe  spores 
often  exhibit  a cmious  form,  lihe  little 
cylinders  with  a concavo-convex  cap  applied 
over  each  end  : these  appear  to  be  the  two 
halves  of  the  dehiscent  outer  membrane 
(exosptore^ ; for  in  the  germination  of  per- 
fectly globular  forms  the  mycelium  filaments 
break  through  the  outer  tough  coat,  like  a 
pollen-tube  from  the  inner  coat  of  a pollen- 
grain.  The  spores  are  about  1-360"'  in 
diameter,  and  of  a light  yellow  colour  in 
mass.  The  dimensions,  &c.  of  Eurotium, 
like  those  of  AspergiUu.s,  seem  to  vary  with 
the  external  conditions. 

The  above  curious  pluenomena  deserve 
more  investigation,  Avhich  may  readily  be 
made  by  a practised  microscopist,  since  the 
materials  are  everj-v-here  at  hand,  on  decay- 
ing fruits,  mildewed  preserves,  or  plaiits 
imperfectly  dried  for  herbaria,  &c. 

Eurotium  liosarum,  Greville  (Sc.  Crypt. 
FI. )=  Erysiphe  pannosa. 

Bibl.  ilerk.  in  Hook.  Brit.  FI.  ii.  pt.  2. 
p.  333;  Greville,  Scot.  Crypt.  FI.  pi.  1G4. 
fig.  1 ; Sowerby  (Farinaria),  pi.  370.  fig.  .3 ; 
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Be  Bary,  Bot.  Zeit.  xii.  425  (1854)  • 
P‘  Fresenius,  p.  474 

(18o3). 

^^ECUS,  Baird  (Lynceus,  in  part, 
Mull,). — A genus  of  Entomostraca,  of  the 
order  Cladocera,  and  family  Lynceidfe. 

Char.  Subquadrangular "(in  side  Anew); 
abdomen  verj’  broad,  flattened,  densely  ser- 
rated ; beak  blunt,  slightly  curved  down- 
wards. Aquatic. 

E.  lameUatus  (PI.  16.  fig.  39).  Shell  olive, 
ciliated  on  the  anterior  venti'icose  margin, 
arched  behind ; beak  rather  blmit  and  short; 
superior  antenme  teiminated  in  six  short 
spines,  each  with  a fine  seta  or  bristle ; an- 
terior branch  of  inferior  antennie  with  five 
long  filaments,  one  from  the  end  of  the  first 
and  second  joints,  three  from  the  third,  as 
also  a small  spine ; posterior  branch  ■ndtli 
three  long  filaments  at  the  end  of  the  last 
joint,  the  first  and  second  each  -with  a short 
spine  only. 

It  generally  lives  at  the  bottom  of  the 
vessel  in  which  it  is  kept. 

Bthl.  Baird,  Brit.  Entom.  p.  123. 
EVADNE,  Lov^n. — A genus  of  Entomo- 
straca, of  the  order  Cladocera,  and  family 
Pol^qihemidse. 

Char.  Abdomen  short,  scarcely  projecting 
fi’om  the  shell ; head  not  distinct  from  the 
body ; marine. 

E.  Nordmanni  (PI.  14.  fig.  30).  Coloiu- 
less,  excepting  the  eye. 

Forms  part  of  the  food  of  tlie  hening. 
Bibl.  Lov^n,  Wieymann's  Archiv,  1838. 
Bd.  i.  p.  143 ; M.-Edwards,  Hist.  Nat.  d. 
Crustac.  iii.  390 ; Baird,  Brit.  Entom.  p.  114. 

EVERNIA,  Ach.  (Physcia,  Schaerer). — 
A genus  of  Panueliaceae  (Gjminocarpous 
Lichens),  containing  one  species  (E.prunas- 
tri),  common  on  ti’ees,  but  not  often  found 
in  fmit. 

Bibl.  Hooker,  Bnt.  Flor.  ii.  pt.  2.  p.  228 ; 
Schaerer,  Enumeratio  Crit.  p.  11. 

EXCIPULA,  Fr. — A genus  of  Phragmo- 
trichacei  (Coniomycetous  Fungi),  fonning 
horny  tubercles  on  dead  stems  and  leaves, 
finally  opening  by  an  entire  orbicular  aper- 
ture. The  stylospores  are  elongated,  lanceo- 
late or  fusiform:  and  longhair-like  processes 
are  sometimes  mixed  with  the  sporophores 
Avhich  line  the  disk.  Four  British  species 
are  recorded : E.  Rubi  and  E.  striyosa  of 
Fries,  and  E.  macrotricha  and  E.  chmtostro- 
ma  of  Berk,  and  Br.  Perh^s  related  to 
some  Ascomycetous  form.  (See  Coniomy- 

OKTES.) 

Bibt,.  Berk,  in  Hook.  Br.  Fhr.  ii.  pt.  2. 


p.  296 ; Berk,  and  Broome,  Ann.  Nat.  Hist. 
2 ser.^  V.  456,  pi.  11.  fig.  2. 

EXIDIA,  Fr. — A genus  of  Tremellini 
(Hymenomycetous  Fungi),  forming  gelati- 
nous, flat,  or  sometimes  undulated  and  ear- 
hke  coloiu-ed  expansions  on  the  trunks  and 
branches  of  trees.  Common  in  autumn  and 
Yinter.  ^ Tulasne  has  lately  published  some 
interesting  observations  on  the  structure  of 
^6  hymenium  which  clothes  the  upper  face. 
This  is  composed  of  a densish  layer  of  very 
slender  filaments,  which  bear  at  their  free 

Fig.  207.  Fig.  208. 


Exidia  recisa. 

Fig.  20/.  Upper  surface.  Fig.  208.  Lower  surface. 

Natural  size. 

surface  globular  cells  (basidia)  divided  verti- 
cally into  two  or  four  chambers ; from  each 
of  these  arises  a slender  process  (sterigma), 
at  the  end  of  which  is  developed  a stijlosptore. 
In  E.  spiculosa,  qiermatia  were  also  observed 
in  yoimg  specimens,  at  the  ends  of  very 
slender  filaments  passing  through  the  muci- 
laginous layer  oveilrfng  the  layer  of  basidia. 
(See  Dacbymyces  and  other  genera  of 
Themellini.) 

Bibl.  Berk,  in  Hook.  Brit.  El.  ii.  pt.  2. 
p.  217 ; Tulasne,  Ann.  des  Sc.  Nat.  3 ser. 
xix.  p.  202,  pis.  11  & 12. 

EXOCOCCUS,  Nageli. — Probably  a R/-o- 
tococcus  or  Pahnella. 

Bibl.  Nageli,  Neuer  Algensyst.  p.  169. 

EXOGEN.  See  Dicotyledon. 

EXOSMOSE.  See  Endosmose. 

EXPECTORATION.—The  various  ob- 
jects which  maybe  found  in  the  expectora- 
tion are  noticed  imder  their  respective  heads, 
or  those  of  the  tissues  from  which  they  are 
derived ; a list  only  need  be  given  here. 

Mucous  coiquiscles,  i.  e.  young  epithelial 
cells ; mature  epithelial  cells,  of  the  pave- 
ment, cylinder,  or  ciliated  forms ; exudation 
globules,  or  gi'amde-cells ; pus  and  pyoid 
coipuscles;  coloured  corpuscles  of  the  blood; 
pseudo-membranous  flakes  offibrine;  tuber- 
cule ; fatty  matter  in  the  form  of  globules, 
rarely  of  crystals;  earthjmiatters,  amoiphous 
or  crystalline;  various  substances  derived 


EXUDATION. 


EYE. 
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from  the  food,  as  musciiloi’  fibre,  starch- 
pramiles,  cellular  tissue,  &c. ; entozoa,  or 
fragments  of  them,  as  portions  of  the  cysts 
or  hooks  of  JEchinococcus ; infusoria  and 
algfe,  as  Monads,  Bacteria,  Sarcina,  &c. ; 
carbon  and  true  pigment,  either  in  the  free 
state  or  contained  within  epithelial  cells; 
and  fragments  of  pulmonary  tissue. 

The  aid  of  the  microscope  iu  the  examina- 
tion of  the  expectoration  wiU  occasionally 
throw  an  unexpected  light  upon  the  dia- 
gnosis of  disease. 

EXUDATION,  and  EXUDATION  COR- 
PUSCLES. See  Iotlammation. 

Fig.  209. 


EXUVIUM  (exuvia;  or  exuviae,  plur.). — 
The  cast  or  shed  skin  of  animals.  The  exu- 
vium  of  many  minute  animals  exhibits  the 
form  and  structure  of  the  slrin,  and  the  parts 
upon  which  it  is  moulded,  better  than  these 
can  be  discerned  in  the  living  animals,  on 
account  of  its  transparence.  The  exuvium 
of  the  Tbiton  (PI.  40.  fig.  11)  exhibits  the 
ceUulai-  structm-e  of  the  epidermis  very 
beautifully. 

eye. — From  want  of  space,  we  are  com- 
pelled to  assume  that  the  reader  possesses  a 
mowledo'e  of  the  component  parts  of  the 
eye  and  their  relative  position,  as  far  as  can 
be  obtained  without  the 
use  of  magnifying  glasses. 
These  parts  are  described 
in  all  works  upon  anatomy, 
and  in  most  of  those  upon 
optics. 

The  outer  fibrous  coat 
of  the  eye  is  commonly 
regarded  as  consisting  of 
two  parts ; one  anterior, 
smaller  and  transparent — 
the  cornea ; the  other,  pos- 
terior, larger  and  opaque 
— the  sclerotica.  The  his- 
toiy  of  the  development 
and  the  minute  structure 
of  these,  proves  that  they 
must  be  considered  as 
fonning  a single  conti- 
nuous membrane. 

The  sclerotica  (fig.  209. 
Scl.'),  or  tunica  albuginea, 
covers  the  posterior  four- 
fifths  of  the  ball  of  the 
eye;  it  is  a milk-white, 
very  firm,  fibrous  mem- 
brane, continuous  poste- 
riorly with  the  sheath  of 
the  optic  nerve,  becoming 
gradimlly  thinner  in  front, 
except  at  its  termination, 
where  the  tendons  of  the 
recti  muscles  become  fused 
with  it.  It  consists  of  areo- 
lar tissue,  the  bundles  of 
which  are  mostly  straight, 
intimately  united  as  in 
the  tendons,  fonning  alter- 
nating, longitudinal  and 
transverse  layers  of  various 
breadth  and  thickness. 
Mingled  with  the  areolar 
tissue  are  numerous  fine 
elastic  fibres,  in  the  form 
T 


Section  of  the  membranes  of  the  eye,  near  the  ciliary  processes. 

Sc/.,  sclerotica;  C,  cornea;  Pr.ciL,  ciliary  process ; Ca,  anterior  chamber; 
Cp,  posterior  chamber;  Cu,  ritreous  humour;  C.P.,  canal  of  Petit;  jC,  lens ; 
I.  ins  ; a,  conjunctiva  of  the  cornea, — epithelial  layer ; 6,  subjacent  elastic  layer ; 
c,  fibrous  layer  of  the  cornea  ; rf,  membrane  of  the  aqueous  humour ; e,  its  epi- 
thelium ; /,  end  of  the  membrane  and  its  fusion  with  the  fibres  g,  which  pass  to 
the  iris  at  t,  forming  the  pectinate  ligament ; /i,  venous  canal ; A:,  ciliary  liga- 
ment or  miucle  arising  from  the  inner  wall  I of  the  venous  canal ; m,  pigment- 
layer  of  ciliary  processes  ; n,  that  of  iris  ; o,  fibrous  layer  of  iris ; p,  its  epithe- 
lium ; 7,  anterior  wall  of  capsule  of  lens;  /?,  epithelium  of  capsule;  anterior 
thickened  portion  of  hyaloid  membrane ; u,  zonule  of  Zinn,  or  anterior  lamina 
of  hyaloid  membrane  ; t>,  posterior  lamina  of  the  same;  w,  colourless  epithelium 
of  the  ciliary  processes ; w\  anterior  end  of  this  epithelium;  a*,  coryunedva  of 
sclerotica ; z,  posterior  wall  of  the  capsule  of  the  lens. 

Magnified  12  diameters. 
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of  a network,  witli  thickenings  which  indi- 
cate the  remains  of  the  nuclei  of  the  forma- 
tive cells ; these,  in  the  inner  portions,  con- 
tain pigment.  Dming  life,  the  elements  of 
this  network,  in  parts,  appear  to  involve 
canals  with  liquid  contents ; so  that  when 
dined,  they  contain  aii\ 

The  cornea  may  be  regarded  as  consisting 
of  three  layers: — 1,  the  corneal  conjunctiva; 
2,  the  true  cornea ; and  3,  the  membrane  of 
the  aqueous  hiunour. 

The  true  cornea  (fig.  209  c),  which  forms 
the  principal  part  of  the  membrane,  consists 
of  a substance  nearly  allied  to  areolai’  tissue. 
Its  elements  ai’e  pale  himdles  from  1-6000 
to  1-3000"  in  diameter,  with  still  finer 
fihriUse,  united  to  form  larger  fiat  himdles, 
the  surfaces  of  which  are  parallel  to  that  of 
the  cornea;  these  are  connected  with  the 
bundles  before  and  behind,  so  as  to  form  a 
coarse  reticular  tissue.  Between  the  bun- 
dles are  a large  number  of  anastomosing, 
fusiform,  and  stellate  nucleated  cells  of 
imperfectly-developed  elastic  tissue.  The 
cells  undergo  fatty  degeneration,  partly 
fonning  the  arcm  senilis ; and  they  some- 
times contain  pigment. 

The  corneal  conjunctiva  (fi^.  209  a V)  con- 
sists of  laminated  soft  epithehum ; the  under 
layer  of  cells  elongated  and  placed  perpen- 
dicularly to  the  surface,  the  middle  cells 
rounded,  those  in  the  upper  layer  fonning 
softer  nucleated  plates.  Many  of  the  latter 
are  furnished  wim  larger  or  smaller  depres- 
sions, arising  from  mutual  pressure,  so  as  to 
appear  stellate  in  the  side  view.  Beneath 
the  epithelium  is  a structureless  layer, — the 
anterior  elastic  membrane,  consisting  of  the 
remains  of  the  formerly  vascidar  layer  of 
the  comeal  conjunctiva. 

The  membrane  of  the  aqueous  humour 
(fig.  209  d)  consists  of  an  elastic,  perfectly 
stmctm’eless  membrane,  somewhat  loosely 
connected  with  the  cornea,  and  an  inner 
epithelial  lining.  Towards  the  circumfer- 
ence of  the  cornea,  the  membrane  of  the 
aqueous  humom’  merges  into  a peculiar  sy- 
stem of  fibres,  which  commence  near  the 
margin  of  the  cornea,  at  the  anterior  surface 
of  the  aqueous  membrane  (fig.  209  as  an 
extended  network  of  fine  fibres,  resembling 
elastic  fibriUas ; this  increases  in  thickness, 
and  at  the  very  margin  of  the  cornea  the 
aqueous  membrane  becomes  lost  in  a tole- 
rably dense  network  of  these  coarse  fibres, 
which  cuiwe  around  the  margin  of  the  iris 
(fig.  209 1),  some  passing  through  the  ante- 
rior chamber,  and  become  fused  with  the 


anterior  surface  of  this  membrane  and  the 
ciliary  ligament  (or  muscle).  These  fibres 
form  the  pectinate  ligament  of  the  iris,  which 
is  much  more  distinct  in  some  animals  (as 
the  dog)  than  in  man. 

The  epithelium  of  the  aqueous  membrane 
consists  of  a single  layer  of  polygonal  cells. 
These  become  smaller  near  the  mar^n  of 
the  cornea,  where  the  membrane  terminates 
as  a continuous  layer ; but  isolated  portions 
of  elongated  or  spindle-shaped  cells  are  con- 
tinued over  the  pectinate  ligament  to  the 
anterior  surface  of  the  iris. 

The  cornea  yields  chondrine  on  boiling, 
and  not  gelatine. 

The  ciioroid  membrane  contains  a lar^e 
number  of  blood-vessels,  and  abounds  in 
pigment.  Its  anterior,  smaller,  and  trans- 
verse portion  forms  the  iris. 

The  posterior  portion,  or  proper  choroid 
membrane,  is  from  1-360  to  1-180"  in  thick- 
ness, and  extends  from  the  entrance  of  the 
optic  nerve  to  near  the  anterior  margin  of 
the  sclerotica,  where  it  becomes  thicker, 
forming  the  ciliary  body,  whence  it  is  con- 
tinued into  the  fris.  It  is  connected  with 
the  sclerotica  by  vessels  and  nerves,  and  by 
some  of  the  pigment-cells  of  its  outer  layer 
being  continued  into  the  areolar  tissue  of 
the  sclerotica.  The  lamina  fusca  of  authors 
is  constituted  by  a portion  of  the  membrane 
thus  left  adherent,  when  attempts  are  made 
to  separate  it  from  the  sclerotica. 

The  choroid  consists  essentially  of  two 
parts,  an  outer  vascular  and  thicker  layer, — 
the  proper  choroid ; and  an  inner  deeply 
coloured  layer, — the  pigmentum  nigrum. 
The  fonner  may  again  be  sepai’ated  into 
three  parts,  although  these  are  not  really 
distinct : — 1,  an  outer,  brown,  soft  layer, 
which  supports  the  ciliary  nerves  and  long 
ciliary  vessels,  and  contains  anteriorly  the 
ciliai’y  ligament, — ^the  outer  pigment  layer ; 
2,  a less  highly  coloured  proper  vascular 
layer,  with  the  larger  arteries  and  veins; 
and  3,  a colomdess  delicate  inner  layer,  con- 
taining an  extremely  copious  capillai’y  net- 
work, — the  choro  - capillary  membrane, 
which  does  not  extend  anteriorly  beyond 
the  margin  of  the  retina.  The  stroma  of 
the  choroid  proper  consists  of  elastic  tissue, 
in  the  form  of  veiy  iiTegular  spindle-shaped 
or  stellate  cells,  from  1-1600  to  1-6000"  in 
length,  either  paler,  or  containing  a lai'ge 
quantity  of  pigment,  and  anastomosing  by 
numerous  long  and  very  slender  processes 
(fig.  210).  These  cells  are  most  distinct  in 
the  outer  layer ; whilst  more  internally,  and 
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especially  in  the  chore  - capillary  mem- 
brane, they  gradually  pass  into  a homogo- 
neousor  slightly  stria- 
ted nucleated  tissue, 
containing  but  little 
and  ultimately  no 
pigment. 

In  some  animals 
the  choroid  mem- 
brane contains  mus- 
cular fibres.  Between 
the  stroma  and  the 
pigmentum  nigrum, 
is  a very  thin  elastic 
layer;  this  is  either 
structureless,  granu- 
lar or  finely  reticula- 
ted, and  is  comparable  cells  from  the  stroma  of  the 
to  a basement  mem-  choroid : o,  containing  pig- 
j _ ment ; b,  fusiform  cells  with- 

Drane.  ^ ^ ^ pigment ; c,  anastomosis 

The  ciliary  ligament,  of  the  former, 
or,  properly,  ciUwy  Magn.  350  diams. 
muscle, — tensor  choroidcs  (fig.  209  K), — is 
composed  of  a tolerably  thick  layer  of  ra- 
diatmg  unstriated  muscular  fibres;  these,  in- 
termixed with  pigment-cells  of  the  choroid, 
pass  from  the  anterior  margin  of  the  sclero- 
tica to  the  ciliary  body,  and  lose  themselves 
in  its  anterior  half,  opposite  the  base  of  the 
ciliary  processes.  The  fibre-cells  are  1-600" 
in  length,  broader  than  most  fibre-cells,  and 
not  easily  isolated  in  man. 

The  ciliary  processes  consist  of  the  same 
stroma  as  the  choroid ; but  the  stellate  cells 
are  more  delicate  and  fewer,  and  with  the 
exception  of  those  at  their  base,  do  not  con- 
tain pigment ; nor  are  they  furnished  with 
the  elastic  lamina. 

The  pigmentum  nigrum  (fig.  209  m)  lines 
the  inner  smTace  of  the  choroid,  and  as  far 

Fig.  211. 


a 


Cells  of  the  human  pigmentum  nigrum : a,  surface 
view ; b,  side  view;  c,  pigment-granules. 

Magnified  350  diameters. 

as  the  termination  of  the  retina,  consists  of 
a single  layer  of  beautiful,  regularly  six- 
sided  cells  (fig.  211  a,  h),  from  1-2000  to 
1-1600"  in  diameter ; they  contain  abund- 
ance of  pigment.  Beyond  the  margin  of 
the  retina,  the  cells  form  mostly  two  layers, 


and  become  rounded  and  more  loaded  with 
pigment.  The  granules  of  pigment  are  very 
minute,  rounded,  from  1-20,000  to  1-30,000" 
in  diameter,  and  exhibit  molecular  motion. 
In  the  eyes  of  albinos,  and  in  the  region  of 
the  tapetum  of  animals,  the  cells  contain 
no  pigment. 

The  iris  (fig.  209,  I)  consists  of  three 
layers : an  anterior  epithelial  layer ; a pos- 
terior layer  of  pigment,  called  the  uvea,  and 
continued  from  the  inner  pigment  layer  of 
the  choroid ; and  a middle,  the  thickest  or 
fibrous  layer. 

The  fibrous  layer  difirers  from  the  choroid, 
in  containing  areolar  tissue  forming  deKcate 
loose  bundles,  some  of  which  pursue  a radia- 
ting, others  a circular  course,  and  interlacing 
variously;  in  this  tissue  are  a number  of 
spindle-shaped  or  stellate  cells,  containing 
pigment,  corresponding  to  those  of  the 
choroid ; and  in  addition  to  numerous  blood- 
vessels and  nerves,  two  sets  of  muscidar 
fibres : the  latter  in  some  animals  are  trans- 
versely striated ; but  in  man  they  resemble 
the  ordinary  unstriped  fibre-cells,  and  are 
1-600  to  1-400"  in  length.  One  set  forms 
a sphincter  for  closing  the  pupil,  its  fibres 
takmg  a circular  direction;  the  other  set 
consists  of  bimdles  of  radiating  fibre-ceUs, 
traversing  the  stroma  of  the  iris.  The  pig- 
ment layer  or  uvea  consists  of  the  same 
elements  as  those  of  the  corresponding  layer 
of  the  choroid. 

The  anterior  coat  consists  of  a single  layer 
of  rounded,  flattened,  epithelial  cells. 

The  blood-vessels  of  the  choroid  mem- 
brane and  ciliary  processes  are  easily  injected 
(e.  g.  in  the  sheep  or  ox)  from  the  ciliary 
arteries,  and  form  a magnificent  object. 

Retina. — The  structui'e  of  the  retina  is 
so  extremely  complicated  that  we  have  not 
space  to  give  more  than  a sketch  of  its 
component  elements. 

Eight  layers  are  apparently  present  in  a 
fransverse  section  of  the  retina  (fig.  212), 
excluding  the  hyaloid  membrane,  a : viz.  1, 
the  layer  of  bacilli  and  cones  (fig.  212  k,  i)  : 
2,  an  outer  (Ji)  ; 3,  an  intennediate  (g),  and 
4,  an  inner  ( f)  gi-anular  layer ; 6,  a layer  of 
nerve-cells  (e)  ; 6,  the  expansion  of  the  optic 
nerve  (d) ; 7,  the  inner  ends  of  the  radial 
fibres  (c) ; and  8,  the  limiting  membrane  (b). 

The  limiting  membrane  (b)  is  an  ex- 
tremely delicate  stmctui-eless  film,  covering 
the  inner  surface  of  the  retina,  including 
the  enfrance  of  the  optic  neiwe,  and  the 
punctum  aureum. 

The  expansion  of  the  optic  nerves  fonns 
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a membranous  layer  of  extremely  delicate 
transversely  radiating  fibrils  (fig.  213,  3), 
from  1-24,000  to  1-12,000"  in  diameter,  and 
mostly  exhibiting  varicosities.  They  con- 

Fig.  212. 


Perpendicular  section  of  a piece  of  the  posterior  part 
of  the  human  retina. 

a,  hyaloid  membrane  with  nuclei ; limiting  mem- 
brane ; c,  ends  of  the  radiating  hbres,  so  altered  as  to 
present  a cellular  appearance ; d,  expansion  of  the  optic 
nerve ; e,  layer  of  nerve-cells ; /,  inner  granular  layer ; 
ffy  intermediate  or  finely  granular  layer,  in  which  the 
radiating  fibres  are  more  distinct  than  elsewhere ; A,  outer 
granular  layer;  i,  inner  division  of  the  layer  of  bacilli, 
with  the  cones;  Ar,  outer  division,  with  the  processes  of 
the  cones  and  the  true  bacilli. 

Magnified  250  diameters. 

tain  no  nuclei  in  their  course,  nor  do  they 
appear  to  contain  axial  fibres.  They  are 
agm-egated  into  flattened  bundles,  which 
either  run  parallel  or  anastomose  with  each 
other.  They  appear  to  tenninate  in,  or 
rather  to  arise  from  the  nerve-cells  of  the 
retina ; and  are  absent,  or  at  least  as  a cohe- 
rent layer,  opposite  the  punctum  aureum. 

The  layer  of  nerve-ceUs  (e)  consists  of 
ordinary  nerve-cells,  pyrifonn,  roundish,  or 
angular,  ivith  pale  processes;  they  vary  in 
diameter  from  1-3000  to  1-750". 

The  remainder  of  the  retina  is  composed 
of  a veiy  large  number  of  parallel,  very 
slender  (1-60,000  to  1-20,000"  diameter), 
highly  refractive,  radiating  fibres  or  tubes, 
with  their  axes  at  right  angles  to  the  sm-- 
face  of  the  choroid,  upon  which  their  outer 
ends  rest,  whilst  their  inner,  triangular  or 
branched  exti-emities  are  in  contact  with 
the  limiting  membrane.  They  produce  the 
striated  appearance  presented  by  a section 
of  the  retina  (fig.  212^.  They  are  furnished 
at  certain  parts  of  their  course  with  expan- 
sions containing  each  a nucleus;  and  the 
fibres  are  very  numerous.  These  nucleated 
expansions  being  opposite  each  other,  or  in 
the  same  planes,  give  rise  to  the  appearance 
of  distinct  granular  layers  mentioned  above. 


The  more  internal  nucleated  expansions  are 
connected  with  the  nerve-cells  of  the  retina 
by  minute  nerve-tubes. 

Fig.  213. 


bacilli : /f,  bacillus  connected  with  the  fibre  (r)  by  its 
inner  acute  end ; /i,  nucleated  expansion  (cell),  appearing 
in  the  outer  granular  layer ; (,  expanded  end  of  the  fibre 
resting  upon  the  limiting  membrane  m;  Ar',  a bacillus 
connected  with  a cone  i ; r',  fibre  running  from  the  cone 
to  the  cell/ of  the  inner  granular  layer ; 71,  branched  ter- 
mination of  a radial  fibre  often  present.  2.  Bacilli  sepa- 
rated from  the  fibres,  broken  and  curved,  &c.  3.  Fibrils 
from  the  expansion  of  the  human  optic  nerve : a a,  larger, 
6,  smaller  fibrils  with  varicosities ; c,  undulating  pale 
fibres  belonging  probably  to  the  proper  radiating  system. 
4.  Two  cones  connected  with  bacilli,  and  fragments  of 
the  fibres  remaining ; a,  bacillus ; d,  cone ; c,  nucleus  of 
cone. 

Magnified  350  diameters. 

Their  outer  portions  have  been  distin- 
guished as  the  bacilli  and  cones-,  but  the 
whole  probably  form  one  continuous  sy- 
stem of  nerve-cells  and  tubes. 

The  bacilli,  regarded  (fig.  213  1 kk',  2) 
as  distinct  bodies,  are  cylindrical,  narrow  and 
elongated,  of  the  same  breadth  through- 
out, ti'uncated  externally,  and  tenninating 
internally  in  a more  slender  portion  of  the 
fibre;  they  are  fr’om  1-430  to  1-330"  in 
length  and.  1-15,000"  in  breadth;  near  the 
point  of  attachment  to  the  fibre  is  a trans- 
verse line.  They  are  extremely  delicate, 
and  easily  broken  or  defonned.  The  cones 
(fig.  213  1 i,  4 b)  are  baciUi  with  a conical 
or  pyrifonn  body,  and  are  also  very  easily 
injured.  A slight  constriction  divides  each 
cone  into  two  parts,  the  innemost  of  which 
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Cfiff.  213  4 c)  contains  a nucleus.  The  cones 
are  from  1-6000  to  1-4000"  in  diameter. 
In  most  parts  of  the  retina  the  cones  me 
surrounded  by  several  baciUi ; opposite  the 
punctum  aureum,  they  alone  form  a con- 
tinuous layer ; whilst  at  its  margins, 
bacilli  intervene  between  the  cones  (ng. 


Fig.  214. 


End  view  of  the  rows  of  bacilli  and  cones  from  the  out- 
side. 1,  opposite  the  punctum  aureum  (cones  only) ; 2, 
at  its  margins ; 3,  at  the  middle  of  the  retina.  «,  cones 
or  spaces  corresponding  to. them  ; 6,  bacilli  of  the  cone^ 
the  ends  of  which  are  often  situated  somewhat  beneath 
the  level  of  those  of  the  true  bacilli,  c. 

Magnified  350  diameters. 

Opposite  the  entrance  of  the  optic  nerve, 
both  baciUi  and  cones  are  absent.  These 
curious  bodies  are  more  distinctly  seen  in 
many  animals  than  in  man  (PI.  41.  fig.  5). 

The  radial  system  of  fibres  pass  between 
the  nerve-ceUs  of  the  retina  and  the  meshes 
of  the  optic  nerve,  to  reach  the  limiting 
membrane.  The  inner  ends  of  the  fibres 
next  the  latter  membrane,  when  overlapping 
each  other,  and  especially  when  swollen  by 
the  action  of  water,  present  the  appearance 
of  a number  of  rounded  or  angmar  cells 
(fig.  212,  c),  for  which  they  were  once 
mistaken. 

It  is  thus  evident,  that,  excepting  the 
layer  of  nerve-ceUs  and  that  of  the  fibres  of 
the  optic  nerves,  the  retina  cannot  truly  be 
considered  as  composed  of  layers.  The 
series  of  bacilli  and  cones,  when  tom  from 
their  connexion  with  the  radial  fibres,  form 
the  so-called  Jacob’s  membrane. 

We  cannot  enter  into  the  physiology  of 
these  radial  fibres,  which  have  been  shovra 
to  be  the  percipients  of  light. 

Crystalline  lc?is,  or  simpljr,  crystalline. 
The  crystalline  lens  is  contamed  in  a cap- 
sule (fig.  209  q s),  consisting  of  a perfectly 
structureless,  veiy  elastic  membrane,  the 
anterior  half  of  which  is  lined  with  a single 
layer  of  very  transparent,  polygonal,  epithe- 
lial cells  (fig.  209,  from  1-2000  to  1-1200" 
in  diameter. 

The  lens  itself  consists  of  long,  transpa- 
rent, six-sided,  flattened  fibres  (fig.  216), 
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from  1-4800  to  1-2400"  in  breadth  and 
1-8600  to  1-1300"  in  thickness;  these  are 

Fig.  216. 


/■ 


Fibres  or  tubes  of  the  lens  of  the  ox. 

Magnified  360  diameters. 

tubular,  at  least  in  the  outer  portions  of  the 
lens,  and  contain  a tenacious  sarcodic  sub- 
stance, which  escapes  from  the  ends  of  the 
broken  fibres  in  irregular  globules.  The 
foi-m  of  the  fibres  is  best  seen  in  a transverse 
section  (fig.  216). 

Fig.  216. 


Transverse  section  of  the  fibres  or  tubes  of  the  human 
lens. 

Magnified  350  diameters. 

The  fibres  are  firmer,  naiTower,  and  more 
highly  refractive  towards  the  centre  of  the 
lens.  Their  general  arrangement  is  such, 
that  their  broad  surfaces  are  parallel  with 
the  surface  of  the  lens ; and  that  they  fol- 
low a direction  from  the  middle  of  the 
anterior  to  that  of  the  posterior  siu’face. 
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curving  laterally  in  tlieir  course — not,  how- 
ever, exactly  from  the  middle,  but  from  the 
anus  of  a star-shtmed  kind  of  centi-e,  at 
which  parts  (figs.  217,  218)  the  fibres  are 

Fig.  217. 


Anteriorview  of  human  crystalline  lens(adult) ; showing 
the  stars  and  the  direction  of  the  fibres. 

Magnified  5 diameters. 

replaced  by  a homogeneous  or  finely  gra- 
muar  matter.  The  arms  of  the  star  present 
upon  the  surfaces,  are  the  extremities  of 
planes  extending  thi’ough  the  substance  of 
the  lens,  from  which  the  inner  fibres  take 
their  origin.  The  arms  of  the  anterior  and 

Fig.  218. 


Posterior  view  of  lens. 

Magnified  5 diameters. 

posterior  stai’s  are  not  parallel  with  each 
other,  nor  are  the  fibres  arising  from  any 
part  of  the  arm  of  one  cross,  inserted  into 
the  coirespondinw  part  of  the  arm  of  the 
opposite  cross.  Great  variety  exists  in  dif- 
ferent animals  in  the  stinicture  and  arrange- 
ment of  these  stars  and  planes.  Thus,  in 
the  human  foetus  the  star  has  three  anus  or 
planes,  whilst  in  the  adult  there  are  from 
nine  to  sixteen,  of  which  three  are  frequently 


more  distinct  than  the  others.  In  some 
animals  they  are  replaced  by  a pole,  from 
which  the  fibres  radiate  like  meridians,  as 
in  the  cod,  the  Triton,  and  Salamandra ; in 
others,  there  is  a single  plane,  as  in  some 
fishes,  the  frog,  the  hare,  the  rabbit,  and  the 
dolphin : whilst  in  most  of  the  mammalia 
there  are  three,  and  in  the  whale,  the  bear, 
and  the  elephant  there  are  four. 

The  edges  and  marginal  surfaces  of  the 
fibres  of  the  lens  are  uneven  or  toothed,  so 
that  their  lateral  connexion  becomes  more 
intimate;  hence  the  lens  separates  more 
readily  into  parallel  laminae  m the  direc- 
tion of  the  surface,  than  in  the  opposite 
direction. 

In  many  animals,  especially  fishes,  as  the 
cod,  the  roach,  &c.,  the  irregularities  of  the 
fibres  of  the  lens  are  replaced  by  beautiful 
teeth  (PI.  41.  fig.  6). 

Vitreous  humour,  or  body,  is  enclosed  in 
a membrane,  the  hyaloid  membrane,  which 
behind  the  dentate  margin  of  the  retina  is 
extremely  thin  and  delicate ; anterior  to  this 
it  becomes  firmer  (fig.  209  t)  and  passes, 
forming  the  zonule  of  Zinn  to  fuse  with  the 
capsule  of  the  lens.  In  thus  doing,  it  sepa- 
rates into  two  layers, — a posterior  (n;),  which 
becomes  consolidated  with  the  capsule  of 
the  lens,  somewhat  behind  its  margin ; and 
an  anterior  (m),  connected  with  the  ciliary 
processes,  which  becomes  attached  to  the 
capsule  of  the  lens  a little  in  front  of  its 
circumference;  between  these  two  is  the 
canal  of  Petit  (C.P.).  The  structure  of  the 
vitreous  body  is  still  obscure. 

The  structure  of  the  eye  is  very  difficult 
of  examination,  the  parts  being  so  delicate 
and  easily  inim’ed.  Many  of  them  can  be 
made  out  by  dissecting  the  eye  under  water ; 
but  the  more  delicate  stmetures  should  be 
immersed  in  the  liquid  of  the  anterior 
chamber : solution  of  chromic  acid  is  useful 
for  hardening  the  parts  to  allow  of  sections 
being  made  with  a Valentin’s  knife.  The 
lens  should  be  hardened,  either  by  mace- 
ration in  solution  of  chromic  acid,  or  by 
di’ying.  The  fibres  may  be  well  preserved 
in  the  diy  state. 

The  stnicture  of  the  eyes  of  the  lower 
animals  is  briefiy  noticed  imder  the  classes, 
&c.  In  the  mammalia  generally,  it  is 
essentially  the  same  as  in  man ; and  the  eye 
of  the  ox  or  sheep  may  be  selected  for 
examination. 

Bibl.  Kdlliker,  3Iihrosliop.  Anat.  bd.  ii. ; 
Todd  and  Bowman’s  Physiol,  of  Man ; Mid- 
ler, H.,  Comptes  Rendus,  1856.  p.  743  (Ann. 
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Nat.  Hist.  1856.  xviii.  p.  492) ; Nunneley, 
Micr.  Journ.  1868.  136. 

EYLAIS,  Latr. — A genus  of  Araclinida, 
of  the  oi'der  Acarina,  and  family  Hy- 
drachnea. 

Char.  Palpi  longish,  fourth  joint  longest, 
the  fifth  obtuse,  somewhat  tumid,  spinous ; 
mandibles  unguicidate  j rostram  very  short, 
mouth  roimd;  body  depressed;  two  ap- 
proximate pairs  of  eyes ; coxae  compara- 
tively narrow,  the  fourth  only  in  contact 
with  the  third  at  its  base. 

1.  E.  extende7is  (PI.  2.  fi».  28).  Skin  soft, 
furrowed,  with  the  ramified  alimentary  canal 
visible  through  its  substance.  Between  the 
two  anterior  coxae  (rf)  is  seen  the  bilobed 
labium  (a),  the  posterior  portion  containing 
the  round  and  ciliated  mouth,  the  anterior 
portion  forming  a kind  of  hood ; palpi  (b) 
with  the  three  first  joints  very  short ; man- 
dible consisting  of  a long  thick  joint,  with 
a thick  mobile  claw  (c).  Fig.  28  d,  imder 
surface  of  body,  exhibiting  fi'om  before 
backwards  : the  mouth,  with  the  hood,  and 
the  palpi ; next  two  groups  of  anterior  coxae ; 
the  vulva  and  two  stigmata ; the  four  pos- 
terior coxae;  and  lastly,  the  anus  in  the 
middle,  with  a stigma  on  each  side. 

The  laiwae  are  hexapod,  reddish,  pellucid, 
with  the  eyes  four,  wide  apart. 

2.  E.  confirm,  K. 

3.  E.  atomaria,  K. 

Bibl.  Duges,  Ann.  des  Sc.  Nat.  2 s4r.  i. 
p.  156 ; Gervais,  Walcken.  Arachnid,  iii.  p.  207 ; 
Koch,  Eeutschl.  Crustac. 


F. 

FADY’^ENIA,  Hook. — A genus  of  Poly- 
podieae  (Polypodioid  Ferns).  Exotic. 

FH5CES. — We  shall  not  dwell  upon  the 
nature  of  the  objects  contained  in  the  feces ; 
sufiice  it  to  say  that  they  may  consist  of 
— the  elements  of  the  various  secretions 
poured  into  the  intestinal  canal ; the  pro- 
ducts of  inflammation ; undigested  remains 
of  articles  of  food,  or  bodies  taken  with  the 
food  or  drink ; and  entozoa.  Some  of  these 
resemble  others  very  closely  to  the  naked 
eye.  The  use  of  chemical  reagents  should 
never  be  omitted  in  their  examination. 

BmL.  See  Chemistry,  Animal. 

FASCLE. — The  fasciae  consist  of  the 
same  elements  as  Areolar  Tissue,  and 
present  all  the  varieties  of  arrangement  in- 
termediate between  it  and  Tendon. 

FATTY  DEGENERATION.  See  De- 
generation, Fatty. 


FATTY  TISSUE,  or  Adipose  Tissue. 
— This  is  formed  of  colomless  cells,  with  a 
very  delicate,  transparent,  structureless  cell- 
wall,  enclosing,  in  the  normal  state,  glo- 
bules of  yellowish  fat  (PI.  40.  fig.  41).  The 
cells  generally  occur  in  groups,  surrounded 
by  or  imbedded  in  ai’eolar  tissue.  They  are 
rounded  when  isolated,  or  polygonal  when 
aggregated,  and  from  1-800  to  1-300"  in 
diameter;  and  the  fat  so  fills  them,  that 
neither  the  nucleus  which  they  contain,  nor 
the  cell-wall,  is  visible.  The  fat  may  be 
removed  by  drying  them,  and  digesting  with 
aether,  when  the  cells  appear  contracted  and 
wrinkled.  In  emaciated  and  dropsical  sub- 
jects, each  cell  contains  a number  of  small 
globules  of  fat,  frequently  of  a reddish  co- 
lour (PI.  30.  fig.  3),  together  with  seinm, 
and  the  nucleus  is  very  distinct.  Some- 
times in  these  cases  the  cells  are  somewhat 
spindle-shaped  or  stellate.  The  fat  con- 
tained in  the  cells  is  ordinarily  in  a liquid 
state,  but  sometimes  the  margarine  separates 
in  the  crystalline  form  (PI.  7.  fig.  15  a). 

In  the  mammalia  generally  the  fatty 
tissue  occm’s  in  the  same  localities,  and  has 
the  same  structure  as  in  man.  In  fishes, 
the  fatty  matter  is  deposited  principally  in 
the  liver.  In  reptiles,  it  occm’s  chiefly  in 
the  abdomen ; thus  in  the  frog  and  toad  it 
forms  long  appendages  occupjung  the  sides 
of  the  spine.  In  birds,  it  exists  chiefly  be- 
tween the  peritoneum  and  the  abdominal 
muscles,  and  in  some  of  the  bones.  In  many 
of  the  lower  animals  it  appears  to  exist  in 
the  state  of  solution  only. 

Fatfe  matter  may  be  deposited  in  cells 
of  aU  kinds,  as  in  fatty  degeneration. 
During  the  development  of  cells,  it  exists  in 
solution.  The  action  of  solution  of  potash 
is  often  of  service  in  distinguishing  globules 
of  sarcode,  which  have  a high  refractive 
power,  and  much  resemble  those  of  fat,  fr’om 
this  substance,  as  it  dissolves  the  former, 
but  not  the  latter. 

Bubl.  Todd  and  Bowman,  Phys.  of  Man ; 
KoUiker,  Mikroskop.  Anat.  1. 

FAVELLA. — A form  of  the  concepta- 
cular  fruit  of  the  Florideous  Algae,  where 
the  spores  are  collected  in  spherical  masses 
situated  wholly  upon  the  external  surface 
of  the  frond,  as  in  Cei'amium  and  Callitham- 

tXXOYtt 

FAVELLIDIUM. — A fomi  of  the  con- 
ceptacular  fruit  of  the  Florideous  Algae, 
where  the  spores  are  collected  in  spherical 
masses  attached  to  the  wall  of  the  frond  or 
imbedded  in  its  substance,  as  in  Halymenia 
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and  Dummtia.  The  terai  is  usually  ex- 
tended to  similar  fruits  not  perfectly  im- 
mersed, e.  g.  those  of  Gigartma,  Gelidimn, 
&c.,  where  they  form  tubercles  upon  the 
branches.  Sometimes  these  tubercles  open 
by  a pore  on  the  smTace,  when  matm’e,  to 
emit  the  mores. 

FAVUS  (Ponigo  in  part,  Willan  and 
Bateman). — A disease  of  the  skin,  character- 
ized by  the  presence  of  cup-shaped  isolated 
or  aggregated  crusts,  consisting  of  a Fimgus. 
(See  Achohion  and  Puccinia). 

FEATHERS  op  Brans. — Feathers  agree 
in  all  essential  points  of  structure  with  the 
hairs  of  other  animals. 

Each  feather  is  composed  of  a quill  (con- 
taining the  pith),  a shaft,  and  a vane  or 
beard  with  its  barbs.  The  whole  consists 
of  a number  of  epidermic  cells,  often  con- 
taining pigment,  but  In  most  parts  so 
consolidated  or  fused  together  as  to  be 
imperceptible. 

In  the  quill,  the  cells  are  flattened,  elon- 
gated, and  arranged  with  their  long  axis  in 
the  direction  of  that  of  the  feather,  and 
their  nuclei  have  the  same  foim  as  those 
of  the  corresponding  part  (cortex)  of  the 
human  hair.  The  cells  of  the  pith  are  often 
undistingiushable  in  old  feathers,  whilst  in 
the  yoimger  ones  they  are  very  distinct, 
roimded  or  polygonal,  and  contain  air.  The 
shaft  and  the  barbs  exhibit  the  same  cortical 
and  medullary  structure ; the  latter  is  often 
beautifully  distinct  (PI.  17.  flgs.  14  & 15  c), 
and  causes  them  to  resemble  closely  the 
hairs  of  some  Rodents.  The  barbs  are  some- 
times furnished  with  secondary  bai'hs,  or 
processes,  resembling  them  in  form,  but  dif- 
lering  mostly  in  the  absence  of  the  pith. 

Feathers  are  developed  in  a capsule,  and 
frum  a pulp  or  matrix,  as  in  the  case  of 
hairs.  Hence  a feather  may  be  regarded 
simply  as  a large,  doubly  or  tiiply  pinnate 
hair. 

During  development,  the  cell  stractmu  is 
very  distinct;  but  in  the  mature  feathers, 
digestion  with  solution  of  caustic  potash  is 
requisite  to  render  this  visible;  and  fre- 
quently even  under  these  circumstances,  the 
nuclei  alone  can  be  detected. 

The  barbs  of  some  feathers  resemble  the 
shafts,  being  rounded  or  angular,  and  free 
or  unattached  (figs.  17  & 18) ; but  in  others 
they  are  flattened,  and  linked  together  in  a 
remarkable  manner,  much  resembling  that 
met  with  in  the  vdngs  of  Hymenopterous 
and  other  Insects  (PI.  27.  figs.  11  & 13),  and 
which  has  been  so  often  adduced  as  one  of 


the  many  wonderful  instances  of  design  in 
the  creation.  Thus,  the  upper  or  outer 
margin  of  each  barb  is  fringed  on  both  sides 
with  hair-like  elongated  processes  or  pinnae 
(PI.  17.  fig.  16  a,  6),  which  differ  in  struc- 
ture on  the  two  sides.  On  one,  and  this 
always  the  same  side  of  each  barb  (fig.  16  h), 
the  pinnae  are  toothed  on  one  edge  (fig.  IG  h*), 
whilst  the  pinnae  arising  fr-om  the  other  side 
(fig.  16  c)  exhibit,  beyond  the  middle,  a 
number  of  curved  hooks  (fig.  16  a),  which 
clasp  around  the  first  kind  existing  upon 
the  adjacent  barb,  so  as  to  retain  a finn  hold 
upon  them,  this  being  aided  by  the  teeth, 
which  prevent  them  from  slipping.  If  the 
relative  position  of  the  two  sets  of  pinnae 
which  spring  from  two  adjacent  barbs  be 
examined,  it  will  be  seen  that  they  cross 
each  other  at  a considerable  angle,  so  that 
any  pinna  from  one  barb  crosses  several  of 
those  belonging  to  the  next  barb.  Hence 
each  pinna  is  connected  by  its  hooks  with 
several  of  those  which  it  crosses;  for  the 
pinnae  with  hooks  are  situated  outside  or 
above  those  not  furnished  with  these  ap- 
pendages. The  under  or  inner  margin  of 
each  barb  is  simply  membranous,  and  cmwed 
so  as  to  overlap  that  of  the  next. 

The  free  barbs  of  feathers  are  often  met 
with  in  the  examination  of  liquids,  &c.,  left 
exposed  to  the  air  (figs.  17  & 18). 

Bibl.  Schwann,  3Iikrosk.  Untersuch. ; 
Reclam,  De  Plumar.  Evolut.  ^-c. 

FEET. — In  descriptions,  &c.  of  the  Arti- 
cidata,  especiaUy  of  Insects,  the  word  feet 
is  mostly  used  to  designate  the  legs ; hence 
when  met  with  in  the  works  of  systematic 
and  other  writers  on  these  classes,  it  must 
be  imderstood  to  mean  the  legs. 

FEET  OP  Insects.  See  Insects,  Legs. 

FEGATELLA,  Raddi  {Conoeepkalus, 
Hill). — A genus  of  Marchantiaceous  Hepa- 
ticae.  F.  conica  {flarchantia  conica,  Brit. 
Flora),  the  only  British  species,  is  not  un- 
common, and  IS  one  of  the  largest  of  the 
tribe.  It  is  distinguished  from  MarcJiantia 
by  its  nearly  entire  conical  fertile  receptacle. 
The  dichotomously  divided  frond  is  of  a 
yeUowish-green  colom\  This  genus  is  re- 
markable for  the  mode  in  which  the  pedicel 
of  the  sporange  becomes  detached  from  the 
base  of  the  epigone  before  the  former  bursts 
(fig.  220) ; the  perigone  holds  the  sporange 
firmly  between  its  valves  rmtil  empty,  and 
then  lets  it  fall  out,  together  with  its  pe- 
dicel. Hence  fully-developed  sporanges 
are  seldom  found  in  dried  specimens.  (See 
Mauchantie^.) 
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Fig.  219.  Fig.  220. 


Fegatclla  conica. 

Fiff.  21Qt  Vertical  section  of  the  upper  part  of  a fertile 
receptacle,  showing  four  of  the  sporanges  suirounded  by 
their  perigones  and  epigones  almost  enclosed  in  the  coni- 
cal receptacle.  Magnified  10  diams.  ^ 

Fig.  220.  A aporange  just  before  bursting,  enclosed  in 
its  epigone ; its  pedicel  detached  at  the  base.  Magn.  20 
diams. 

BrBL.  'B.ooke.Ti, Brit.  Flora,  v.  pt.  1.  p.  107 ; 
Bischoff,  Nora  Acta  Acad.  N.  C.  xvii.  970, 
pi.  68 ; English  Botany,  pi.  604. 

FERMENTATION.  — The  _ definition 
given  by  Mulder  is, — a chemical  action 
eflected  by  certain  substances  and  trans- 
ferred to  others,  the  primary  substances 
being  at  the  same  time  decomposed,  though 
they  do  not  commimicate  any  of  their  ele- 
ments to  the  new  products.  Under  this 
name  are  understood  various  processes  of 
decomposition  of  organic  compounds,  al- 
though it  would  be  desirable  to  restrict  it 
to  those  taking  place  with  the  cooperation 
of  living  organisms.  The  most  familiar  ex- 
amples of  the  fermentation  produced  by  the 
growth  of  living  organisms,  are  those  which 
convert  saccharine  infusions  into  spirit, 
vegetable  juices  into  beer,  wine,  &c.,  or 
vinegar,  and  occur  generally  in  watery  solu- 
tions of  vegetable  substances  containing  sac- 
charine matters  or  other  ternary  compounds 
with  a certain  amount  of  nitrogen;  with 
these  is  included  also  the  putrefactive  fer- 
mentation of  moist  animal  or  other  highly 
nitrogenous  substances. 

The  vinous  fermentation  appears  to  de- 
pend entirely  upon  the  growth  of  Yeast, 
a microscopic  fungus,  in  the  liquid  (see 
Yeast);  and  the  same  plant  is  not  only 
capable  of  producing  the  conversion  of  spirit 
into  vinegar,  hut  will  also  give  rise  to  the 
peculiar  lermentations  of  mdk,  tannic  acid, 
&c.  Much  obscurity  yet  prevails  upon  this 
subject ; but  aU  investigations  appear  to 
tend  in  the  direction  of  proving  that  these 
changes  are  absolutely  dependent  upon  the 
agency  of  Fungi.  The  nature  and  charac- 
ters of  the  fungoid  productions  are  them- 
selves but  imperfectly  understood ; for  the 


same  species  seems  to  present  very  different 
forms  under  different  conditions  of  tempe- 
ratm'e  and  in  difierent  liquids,  while  it  is 
very  probable  that  the  same  changes  may 
be  produced  in  any  given  liquid  by  the 
gi’owth  of  the  mycelium  of  different  kinds 
of  Fungi.  The  Yeast-plant,  as  ordinarily 
known,  appeal’s  so  associated  with  Pcnicil- 
lium,  that  there  appears  no  doubt  as  to  the 
necessary  relation  between  them.  We  find 
that  beer,  exposed  to  the  air  at  ordinary 
summer  temperatures,  soon  becomes  coated 
with  the  minuter  globules  (conidia)  of  Yeast, 
forming  a dry-looldng  whitish  powder  over 
the  surface ; and  very  soon  after,  Penieillium 
glaucum  makes  its  appearance  in  fruit. 
Turpin  found  the  same  thing  in  milk. 
Again,  the  ‘ vinegar-plant,’  as  it  is  called, 
which  converts  solutions  of  sugar  into  vine- 
gar, seems  to  he  undoubtedly  the  mycelium 
of  Penieillium  glaucum,  as  it  fructifies  with  the 
characters  of  this  when  the  liquid  is  ex- 
hausted ; hut  the  gelatinous  mass  of  myce- 
lium contains,  intermixed  with  the  ordi- 
nai-y  filaments  of  this  genus,  spherical  and 
elliptical  cells  and  chains  of  cells  of  all 
sizes,  many  of  which  are  undistinguishable 
from  the  Yeast-plant,  and  the  mycelium  of 
Oidium.  It  must  be  recollected  also,  that 
the  growth  of  true  Y"east  is  favom’ed  by  a 
certain  amount  of  heat,  while  the  Penicil- 
Zmm-mycelium  gi’ows  luxuriantly  at  ordi- 
nal temperatures. 

Observations  confirmatory  of  this  view  of 
the  development  of  Yeast  have  been  recently 
published  by  Mr.  Lowe  and  Dr.  Bail. 

The  'mother’  of  vinegar,  which  finally  de- 
composes the  acid,  appears  to  be  the  same 
lant;  and  no  satisfactoiy  distinction  can 
e drawn  between  this  and  those  mycelia 
foi’ming  cloudy  flocks  in  and  decomposing 
various  saline  solutions,  &c.,  descrihed  as 
species  of  Hygrocrocis,  Leptomitus,  &c.  The 
decay  of  wood,  again,  is  often  g^reatly  acce- 
lerated by  the  gi’owth  of  the  mycelium  of 
Fimgi,  which  seems  to  decompose  the  or- 
ganic compounds  in  the  wood  in  the  same 
way  that  the  Yeast  does  those  in  organic 
liquids.  A general  law  indeed  appears  to 
prevail  throughout  the  Fimgi,  that  their 
nutrition  differs  fi’om  that  of  all  other  plants 
in  depending  exclusively  on  the  ahsoiption 
and  decomposition  (with  the  evolution  of 
carbonic  acid)  of  organic  compounds,  there- 
fore consisting  of  the  performance  of  the 
operation  of  fermentation  on  the  organic 
matters  upon  which  they  feed.  Details  upon 
the  microscopic  phamomena  attending  fer- 
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mentation  produced  by  Fungi  will  be  found 
under  Yeast, ViNEGAii-PLANT,ToiiirL,A  and 
PENidLLiuM,  and  Paeasitic  Fungi. 

The  fermentation  of  animal  substances, 
and  of  vegetable  substances  containing  abim- 
dance  of  nitrogen,  in  vs^hich  ammonia  is  libe- 
rated, is  generally  called  putrefaction,  or 
putrefactive  fermentation.  This  process 
appears  to  be  accompanied  or  produced  by 
the  growth  of  living  organisms  drifering  from 
those  causing  the  fermentations  alluded  to  in 
the  foregoing  pai-agraphs.  These  are  the 
extremely  minute  creatures  called  Vibriones, 
placed  by  most  author’s  in  the  Animal  King- 
dom, among  the  Infusoria,  but  with  no  satis- 
factoi’y  character  by  which  they  can  be  dis- 
tinguished from  many  vegetable  organisms, 
and  diffei’ing  from  animals  in  their  behaviour 
with  potash.  (^See  Vrenio.)  These  creatures 
appear  in  myriads  during  the  decomposition 
which  takes  place  when  a piece  of  meat,  &c., 
slices  of  potato,  fleshy  Fungi,  &c.,  are  kept 
moist  and  exposed  to  the  air  for  some  days 
in  warm  weather;  and  they  continue  to 
multiply  until  the  putrefaction  is  complete, 
when  they  die  away.  It  is  a question 
perhaps  whether  these  organisms  liberate 
the  ammonia  and  carbonic  acid  by  a kind 
of  respiration  while  living,  or  as  an  excre- 
ment, or  whether  these  gases  result  from 
the  decay  of  the  dead  individuals.  These 
points  require  much  further  investigation. 

One  point  of  interest  connected  with  the 
fermentation-plants  must  not  be  passed  over, 
viz.  that  the  supposed  distinction  between 
the  chemical  processes  of  nutrition  in  ani- 
mals and  plants,  faUs  to  the  ground  when 
these  Fimgi  are  taken  into  consideration,  as 
they  do  not  live  b;^  converting  inorganic 
substances  into  organic  compounds,  but,  like 
animals,  decompose  ready-formed  organic 
compoimds  into  others  and  into  their  inor- 
ganic elements. 

The  cause  of  the  presence  of  these  living 
creatures  in  decomposing  substances  was 
formerly  referred  to  an  autonomous  produc- 
tion of  them,  but  this  idea  is  not  entertained 
now.  (See  Geneeation,  Spontaneous.") 

Bibl.  Tm’pin,  3Iem.  du  Mushim,  1840 ; 
Berkeley,  Morton's  Cyclopcedia  of Agricidture, 
art.  Yeast ; Crypt.  Botany,  p.  299 ; Lowe, 
Trayis.Bot.  Soc.  Edinh.  1857;  T.  Bail,  Flora, 
1857.  p.  417;  Mulder,  Chemistry  of  Veg.  and 
Anim.  Phys.  Fromberg’s  transl.  1849.  p.  42 ; 
Liebig,  Letters  on  Chemistry  (by  Gregory), 
1231 ; Gmelin,  Handbook  of  Organic  Che- 
mistry, Lowig,  Chemie  der  Organ.  Verb.  i. 
p.  223;  Mitscmerlich,  Poggend.  Annul.  Iv. 


p.224;  Lehrbuch,^^^.  p.371;  Bericht.  Berlin 
Akad. ; Cagniard  Latour,  Poggen.  Annal.  xli. 
p.  193 ; Schwann,  ibid.  p.  184 ; lire,  Biblioth. 
Univers.  Genev.  1839 ; Helmholtz,  Muller's 
Archil',  1843.  p.  453 ; Boutron  and  Fremy, 
Erdm.  and  Marchand  Journ.  xxiv.  p.  364. 
See  also  under  Toeula  and  Penicillium. 

FERNS. — This  class  of  Flowerless  Plants 
ofiers  very  many  points  of  interest  to  the  mi- 
croscopist ; and  indeed  the  use  of  magnifying 
instruments  is  indispensable  in  their  exami- 
nation for  botanical  purposes.  The  Ferns 
are  characterized  by  the  position  of  their 
spore-cases  or  fruits,  which  are  collected 
into  what  to  the  naked  eye  look  like  streaks, 
spots,  or  patches  of  a brown  colom-  (sori)  at 
the  back  or  lower  surface  of  the  leaves 
(fig.  221),  or  at  their  margins, — Hkese  fertile 

Fig.  221. 


Scolopendrium  vulgare. 
Nat.  size. 


leaves  either  resembling  the  rest,  or  being 
modified  in  a manner  which  more  or  less 
disguises  their  nature,  as  in  what  are  mis- 
called ‘flowering  Ferns’  (Osmunda  (figs. 
222  & 223),  Botrychium,  &c.). 

The  Ferns  possess  a stem  which  is_  more 
or  less  developed  in  different  cases : in  our 
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native  kinds  it  is  either  a slender,  horizontal, 
subterraneous  rhizome  or  rootstock,  or  a 
thick,  short,  erect  one  rising  little  above  the 
ground ; but  in  foreim  kinds  this  erect  stem 
attains  the  form  and  dimensions  of  a tree, 
growing  up  into  a tall  unbranched  columnar 
stem,  sometimes  more  than  fifty  feet  high. 
The  anatomical  structure  of  the  stem  of  the 
Ferns  is  peculiar  and  special,  depending  on 
the  character  and  arrangement  of  the  fibro- 

Fig.  222.  Fig.  223. 


Osmunda  regalia. 

Fig.  222.  Upper  part  of  a frond  1-Gth  nat.  size. 

Fig.  223.  A fertile  pinnule  bearing  thecae  without  pa- 
renchyma. Magnified  10  diama. 

vascular  bundles  (see  Tissues,  vegeta- 
ble), which  afibrd  the  best  examples  of  that 
form  of  elementary  tissue  called  the  Scala- 
BiFOBM  DUCTS.  The  creeping  rhizomes 
are  often  clothed  more  or  less  thickly  (as  are 
also  the  leaf-stalks)  with  brown  membranous 
scales,  called  Ramenta;  and  these  often 
afibrd  elegant  microscopic  olnects,  from  the 

Jieculiar  arrangements  of  the  cells.  The 
eaves  are  generally  very  greatly  developed ; 
and  the  green  blade  is  of  more  or  less  com- 
plex structure  in  different  genera.  In  the 
Hymenophylla,  or  Fihny  Ferns,  the  leaf  is 
ordinarily  a mere  membrane  of  a single  layer 
of  ceUs,  through  which  ramify  scalariform 
ducts,  to  form  the  veins — consequently  there 
are  no  stomata  there ; but  in  the  other 
orders,  in  Pteris  for  example,  the  leaf  has  an 
upper  and  lower  epidermis  with  stomata, 
with  loose  cellular  tissue  (mesophyllum),  be- 
tween and  through  which  ranufy  the  tibro- 
vascular  veins : the  epidermal  cells  often  have 
elegantly  zigzagged  or  waving  side-walls, 
which  produce  a pleasing  appearance  in  the 


sections  of  the  structure  obtained  in  slices 
shaved  off'  horizontally  from  the  surface  of 
the  leaf. 

The  mode  of  ramification  of  the  veins  or 
nerves  of  the  leaves  is  important  in  system- 
atic Filicologv,  and  may  be  observed  for 
such  purposes  byimmersing  the  dried  leafiets 
in  turpentine  or  oil,  or  mounting  them  in 
Canada  balsam.  The  collections  of  sporanges 
or  capsules  on  the  back  of  the  leaves  some- 
times occur  on  aU  of  these ; in  other  cases 
there  are  barren  leaves  and  fertife  leaves,  the 
latter  of  which  are  generally  somewhat  mo- 
dified in  form,  deprived  of  a certain  portion 
of  the  green  expanded  structure,  and  reduced 
occasionally  to  a mere  ramification  of  veins 
or  ribs  supporting  the  sporanges  (fig.  223). 

The  groups  of  sporanges  are  called  sort ; 
they  differ  much  in  form  and  arrangement, 
and  are  either  naked  (Poly podium),  or  co- 
vered by  a special  membranous  structure, 
more  or  less  continuous  with  the  epidermis 
of  the  lower  surface  of  the  leaf,  called  an 
indusium  (fig.  224) ; sometimes  this  iudusium 


Fig.  224. 


Magnified  10  diameters. 

is  so  constructed  as  to  form  a kind  of  cup 
(figs.  127  & 161),  which,  again,  exhibits  a 
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great  variety  of  modifications.  (See  Soni 
and  Indusium.) 

The  sporanges  or  thecce  are  usually 
collected  in  great  numbers  in  the  sori,  and 


Fig.  226. 


consist  of  minute  stalked  sacs  or  cases,  com- 
posed of  simple  cellular  membrane,  the 
cells  of  which  are  either  aU  alike  (Ophio- 
GLOSStJir),  or  a row  of  them  running  almost 


Ceratopteris  thalictroides. 

Fig.  226.  Theca.  Magn.  50  diams. 

Fig.  227.  Do.,  bursting.  Do. 

Fig.  228-30.  Spores.  Magn.  150  diams. 


Fig.  231. 


Gleichenia. 

A theca.  Magnified  40  diams. 

round  the  sac  are  modified  by  the  thickening 
of  their  walls,  so  as  to  form  an  elastic  band 


{annulus  or  connecticule),  which  causes  the 
bui-sting  of  the  sac  when  ripe.  In  the  Poly- 
podiaceae  the  annulus  starts  from  the  stalk 
of  the  capsule  (fig.  225) ; in  Ilymenophyllum 
and  Tric.honianes  it  runs  roimd  in  an  oblique 
line  (like  the  ecliptic  line  on  a globe) ; in 
Gleichenia  it  is  also  oblique  (fig.  231) ; 
and  in  Schizeea  and  Aneimia  (fig.  12.  p.  36), 
&c.  it  forms  a kind  of  cap  on  the  summit  of 
the  case. 

These  membranous  sporanges  are  fiUed 
with  spores  having  a double  coat,  like  pol- 
len-gmins5  and,  as  in  these,  the  outer  coat  is 
ordinarily  coloured,  and  either  smoothish  or 
marked  with  points,  streaks,  ridges,  or  reticu- 
lations (figs.  228-30,  232-6).  (See  Spokes.) 


Fig.  232.  Fig.  233. 


Spores  of  Ferns. 

Fig.  232.  Aneimia  asplenifolia. 

Fig.  233.  Folypodium  aureura. 

Fig.  234.  Cystopteris  fragilis. 

Fig.  235.  Pteris  longifolia. 

Magnified  100  diameters. 

The  reproduction  of  the  Ferns  by  their 
spores  exhibits  some  very  remarkable  phe- 
nomena. When  the  spores  are  sown,  they 
genninate  after  a time  by  a protrusion  of 
the  inner  coat  as  a delicate  membranous 
pouch  (fig.  236),  which  elongates  and  be- 
comes divided  by  septa  into  an  articulated 
cellular  filament;  some  of  the  cells  emit 
slender  tubular  filaments  (which  are  not  cut 
off"  by  septa),  apparently  radical  hail’s  ; and 
while  these  remain  imcoloured,  the  larger 
cells  fi’om  which  they  arise  acquire  chloro- 
phyll-gi’anules.  The  young  prothallium, 
as  it  IS  called,  increases  in  size  by  cell- 
division,  and  at  length  acquires  somewhat 
the  form  of  a heart  (figs.  236-9).  Some 
of  its  cells  produce,  upon  the  under  surface, 
the  structm’es  called  antheridia,  which  con- 
sist of  stalked  cellular  bodies,  of  simple  but 
peculiar  structm’e,  in  the  interior  of  which 
are  developed  minute  cellules  containing 
ciliated  spiral  filaments  {sperniatozoids) ; 
these,  on  tne  bursting  of  the  antheridial  sac, 
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escape  not  only  from  this,  but  from  their 
own  pai’ent-cells,  and  swim  about  actively 
in  the  water  by  the  aid  of  their  vibratile 
cilia  (PI.  32.  fim  34). 

The  antheridia  are  often  fonned  in  large 
numbers ; and  the  prothallium  goes  on  pro- 
ducing them  as  long  as  it  exists ; but  at  a 
period  somewhat  later  than  the  earlier  an- 
theridia, there  appear  near  the  middle,  at  the 
front  of  the  under  siuface  of  the  prothaUium, 

Fig.  236.  Fig.  237. 


other  cellular  bodies,  of  more  complex  struc- 
ture, which  are  the  archegonia  or  ovule-like 
bodies.  The  archegoniiun  consists  of  a 
cellular  papilla,  composed  of  a few  colourless 
cells,  with  a canal  rimning  down  its  centre 
(an  intercellular  passage)  leading  to  a cell 
\emhrgo-ccW)  at  the  bottom,  contained  in  a 
cavity  (emhryo-scic)  in  the  substance  of  the 
prothallium.  It  is  supposed  that  the  cili- 
ated spiral  filaments  make  their  way  down 

Fig.  238. 


Fig.  239. 


Germination  of  Pteris  longifolia.  Magn.  100  diams. 


Fig.  240. 


this  canal,  like  the  pollen-tubes  through 
the  micropyles  of  Phanerogamous  ovules 
(Hofmeister  states  that  he  has  actually  seen 
this),  and  then  the  embryo-cell  becomes 
developed  into  an  embryo,  which  soon 
exhibits  rudimentaiy  leaves  and  rootlets, 
bursts  out  from  the  cavity  of  the  prothallium 
(which  decays  away),  and  grows  up  into  the 
ordinary  leaf-beai'ing  stem  of 
the  Ferns  (fig.  240).  Thepro- 
thaUiabear  avariable  number 
of  archegonia,  but  not  nearly 
so  many  as  of  antheridia;  and 
they  exhibit,  in  most  fully- 
developed  specimens,  a num- 
ber of  effete  organs  of  both 
kinds,  which  are  readily  di- 
stinguished by  the  deep- 
brown  colour  assumed  by  the 
membranes  bounding  their  cavities. 

The  characters  of  the  prothallium  of  the 
Ophioglossece  difier  somewhat  from  the  or- 
dinary forms : the  prothallium  is  developed 
in  the  soil,  several  inches  below  the  surface, 
and  is  of  a whitish-yellow  colour  internally, 
being  destitute  of  chlorophyll  and  starch ; 
ite  external  surface  is  brown.  The  anthe- 
ridia are  chiefly  produced  upon  the  upper 
side,  the  archegonia  below,  both  immersed 
in  the  substance  of  the  prothallium.  The 
spermatozoids  are  described  as  being  larger 
than  in  Polypodiacese. 


PteriS)  seedling. 


The  Ferns  likewise  produce  gemmae  on  the 
leaves  of  full-grown  plants ; and  even  the 
prothaUia  are  capable  of  vegetative  multipli- 
cation ; for  if  their  archegonia  are  all  abor- 
tive, they  go  on  vegetating  for  a long  time, 
and  produce  new  prothaUia,  by  some  of  their 
marginal  ceUs  budding  out  and  repeating 
the  original  mode  of  growth  of  the  spore 
itself.  These  innovations  usually  bear  an- 
therids  alone,  and  not  archegones. 

The  Fems  are  divided  into  four  orders  by 
microscopic  characters. 

1.  PoLYPODiACEJE.  The  sporanges  on 
the  lower  surface  of  the  leaves,  in  ^oups 
of  very  varied  form,  but  never  blended 
together.  The  annulus  always  exists,  is 
variable,  and  serves  to  distinguish  the 
tribes. 

2.  Mabattiacese.  Sporanges  on  the 
lower  smface  of  the  leaves ; usuaUy  blended 
together,  sometimes  only  very  closely  ap- 
proximated ; without  an  annulus. 

3.  Ophioglossese.  Sporanges  on  the 
lower  smface  of  the  leaf  (reduced  to  mere 
ribs)  ; never  blended  together ; without  an 
annulus. 

4.  Hymenophyele.®.  Sporanges  at- 
tached to  a common  stalk  prolonged  from 
the  end  of  a vein  of  the  leaf,  and  contained 
in  a kind  of  cup  formed  by  a lobe  of  the  leaf 
above  and  an  indusial  lobe  of  similai'  charac- 
ter prolonged  from  the  lower  surface  of  the 
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leaf.  Sporanges  with  an  obliquely  trans- 
verse annulus. 

Bibl.  Berkeley,  Crypt.  Botany, ji.  507  ; 
Hooker,  Genera  Filicuin ; Species  Filicum ; 
Presl,  Tentamen  Pteridographice,Vx&j^.  1836; 
P iij&a,Botanique  Cryptogamique,  Pans,  1860 ; 
BischotF,  Kryptoganiische  Gewdchse,  Nuremb. 
1828 ; Mohl.  (Structure),  in  Martim's  Plant. 
Kryptog.  Brazil-,  Moore,  Index  Filicum-, 
Handbook  of  British  Ferns ; N e wman,  British 
Ferns.  For  minute  particulars  of  the  re- 
production, see  Henfrey  On  the  Development 
of  Ferns  from  their  Spores,  Linnean  Trans- 
actions, vol.  x.xi.  p.  117.  1853;  On  the  Repro- 
duetion  of  Oryptogamia,  Annals  of  Nat.  Hist. 
1852;  and  the  papers  of  Suminski,  Hof- 
meister,  Mettenius,  Be  Mercldin,  Thmet, 
and  others  there  quoted ; Hofmeister,  Ami. 
Nat.  Hist.  xiv.  p.  272  ; Abh.  Kbnig.  Sachs. 
Gesellsch.  Wiss.  v.  p.  657  (18671.  _ 

FIBEINE. — Fibline  is  soluble  in,  or  ren- 
dered so  transparent  by  acetic  acid,  as  to  be 
invisible.  Its  chemicM  relation  to  the  other 
proteine-compoimds  has  not  been  satisfacto- 
rily determined.  A substance  resembling 
fibrine  in  many  of  its  characters,  if  not  iden- 
tical with  it,  occurs  upon  the  surfaces  of 
inflamed  membranes,  &c. ; in  these  cases  it 
generally  includes  the  other  elements  of  in- 
flammation, and  almost  always  a nmnber  of 
minute  granules  of  fat. 

Fibline  is  coloured  by  the  test-liquids  of 
MiEon  and  Pettenkofer. 

The  fibrinous  plasma  of  the  lower  animals 
resembles  fibiine  in  many  respects,  but  does 
not  separate  in  fibres. 

See  Blood,  p.  89. 

Bibl.  That  of  Chemistry,  animal. 

FIBEOINE.  — The  principal  chemical 
constituent  of  silk,  cobwebs,  and  the  homy 
skeleton  of  sponges.  In  the  pure  state,  it 
is  white,  insoluble  in  water,  alcohol,  aether, 
acetic  acid,  and  ammonia.  . 

Bibl.  That  of  CHErasTBY,  animal. 

FIBEO-PLASTIC  TISSUE.  See  Tis- 
sue, FIBRO-PLASTIC. 

FIBEOUS  and  FIBEO  - VASCULAE 
BUNDLES.  See  Tissues,  \h:getable. 

FIBEOUS  STEUCTUEES  op  Plants. 
— This  term  is  somewhat  equivocal,  and  re- 
quires a little  explanation  here.  In  common 
language  all  vegetable  substances  are  termed 
fibrous  which  can  be  separated  into  more  or 
less  fine  threads  possessing  a certain  degree 
of  tenacity ; special  examples  are  furnished 
by  those  fomiing  the  materials  for  textile 
fabrics.  But  the  anatomical  or  microscopical 
structures  comprehended  here  are  exceed- 


ingly varied,  including  not  only  liber-fibres, 
but  spiral  vessels,  and  even  hairs.  Thus 
—while  Ilax  (PI.  21.  fig.  2)  is  the  liber  of 
Binum  usitatissimum.  Hemp  (PI.  21.  fig.  6) 
of  Cannabis,  Jute  (PI.  21.  fig.  3)  of  Corchorus 
capsularis,  &c.,  Puya  (PI.  21.  fig.  26)  of 
BoehmeriaPuya,  and  the  material  of  Chinese 
grass  cloth  (PI.  21.  fig.  25)  of  Boehmeria 
nivea.  Coir  (PI.  21.  fig.  4),  the  hber-like 
fibre  of  the  husk  of  the  cocoa-nut, — the 
Manilla  hemp  (PI.  21.  fig.  7)  is  composed  of 
the  fibro-vasciuar  bundles  of  3Iusa  textilis, 
and  Cotton  (PI.  21.  fig.  1)  consists  of  the 
hairs  covering  the  seeds  of  species  of  Gossy- 
piiim.  These  and  similar  substances  may  be 
conveniently  referred  to  the  article  Textile 
SUBSTANCES,  but  they  are  also  spoken  of 
under  Llbbr,  Hairs,  and  under  their  re- 
spective heads. 

In  botanical  language,  the  word  fibre  has 
come  into  use  in  two  veiy  diflerent  senses. 
First,  any  long  cell  attenuated  to  a point  at 
both  ends,  and  with  its  walls  thickened  with 
ligneous  secondary  deposits,  is  called  a fibre 
by  some  authors.  Thus  the  term  woody 
fibre  is  applied  to  the  shorter  cells  of  this 
kind  which  malie  up  the  substance  of  most 
sohd  woods,  while  the  term  liber-fibre  is 
applied  (with  more  justice)  to  the  often 
extremely  elongated  wood-tubes  which  form 
the  elements  of  the  liber  of  Dicotyledons 
and  the  woody  part  of  the  fibro-vascular 
bundles  of  the  Monocotyledons.  (See  Tis- 
sues, VEGETABLE.)  The  characters  of 
structm’es  of  this  kmd  will  be  given  under 
Llbeb  and  Wood.  Secondly,  the  term 
fibre  is  applied  to  the  secondary  deposits 
upon  the  walls  of  cells,  vessels,  ducts,  &c., 
which,  instead  of  forming  continuous  pitted 
layers,  take  the  pattern  of  spiral  or  analogous 
lines,  and,  by  increasing  in  consistence,  sub- 
sequently form  real  fibres,  often  elastic  and 
unroUable,  of  firmer  substance  than  the 
cell-wall  upon  which  they  were  originally 
deposited.  The  numerous  modifications  of 
these  fibrous  deposits  upon  the  walls  of  cells 
are  spoken  of  imder  the  heads  of  Spiral 
Structures,  Vessels,  and  Secondary 

DEPOSITS. 

It  must  not  be  omitted  here  that  the  walls 
of  many  cells  and  liber-fibres,  which  appear 
at  first  sight  to  be  composed  of  homogeneous 
laminffl,  may  often  be  made  to  e.xhibit  spiral 
streaks,  by  the  use  of  reagents  and  macera- 
tion; indeed,  they  present  themselves  during 
the  natural  dissolution  of  the  membranes 
of  some  of  the  Oscillatoriacefe  (Ainactis, 
ScHizosiPHON — PI.  4.  figs.  13, 15).  Hence 
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some  authoi-s  have  recently  recun-ed  to  the 
old  notion  that  all  vegetable  membranes  ai-e 
formed  of  fibres  cemented  or  blended  toge- 
ther. This  is  again  strongly  combated  by 
others,  as  regards  the  primary  membrane  of 
cells.  We  enter  more  particulai-ly  into  the 
details  under  the  article  Spibal  Stbuc- 
TxmES  of  Plants. 

FICUS,  Linn.— (Figs).  A large  genus  of 
Urticacese  (Dicotyledons),  some  of  which 
possess  a remarkably  thick  epidermis  and  cu- 
rious pseudo-glandular  structures  connected 
with  it.  Ficus  elastica,  one  of  the  plants 
yielding  india-rubber,  now  commonly  grown 
m pots  in  rooms,  is  a good  example.  The 
clavate  bodies  (PI.  39.  fig.  27)  of  Meyen, 
developed  in  cavities  in  the  leaf,  beneath 
the  epidermis,  contain  crystalline  deposits. 
(See  Glands  and  Eaphtdes.) 

FILAMENTOUS  STEUCTURES  of 


Plants. — This  name  would  be  more  appli- 
cable than  fibrous  structures  to  such  sub- 
stances as  Cotton,  which  consists  of  elon- 
gated hau’s  (PI.  21.  fig.  1),  and  indeed  to  aU 
elongated  cellular  filaments  with  thin  and 
collapsing  walls.  It  woidd  include  all  long 
vegetable  hairs,  like  those  forming  the  coma 
on  many  seeds  (Poplars,  Asc^ias,  Gossypium, 
&c.),  also  those  forming  felty  coatings  on 
the  epidermis,  as  in  many  Compositae,  &c. 
It  is  also  applicable  to  the  cells  of  most  of 
the  Confeivoid  Algae,  to  the  mycelium 
(flocci)  of  Fimgi,  and  to  the  medullary 
layer  of  the  Lichens.  Many  other  instances 
wiU  suggest  themselves  to  the  microscopist. 

FTLARIA,  Miill. — A genus  of  Entozoa, 
of  the  order  Ccelelmintha,  and  family 
Nematoidea. 

Char.  Body  filiform,  veiw  long,  nearly 
uniform ; head  not  distinct  from  the  body ; 
mouth  roimd  or  triangulai’,  naked  or  with 
papUlae ; white,  yellowish,  or  red,  from  48 
to  100  times  as  long  as  broad ; oesophagus 
short,  tubular,  narrower  than  the  intestine ; 
anus  terminal,  or  nearly  so ; spicula  two,  of 
imequal  size,  more  or  less  tvwsted ; vrilva 
situated  very  near  the  anterior  extremity. 

Several  species,  many  of  which  have  been 
but  imperfectly  examined.  They  ai’e  most 
commonly  found  in  the  abdommal  cavity 
and  between  the  peritoneal  folds  of  mam- 
malia and  birds,  in  the  air-cells  of  the  latter, 
sometimes  in  the  subcutaneous  cellular  tis- 
sue. Species  are  also  met  with  in  reptiles, 
fishes,  and  insects. 

F.medinensis.  The  hair- or.Guinea-worm. 
Common  in  the  intertropical  regions  of  the 
old  world.  Length  6 to  10" ; breadth  1-20 


to  1-10" ; F.  bronchialis  occurs  in  the  human 
bronchi ; F.  lachrymalis  in  the  lachrymal 
gland;  F.  oculi  in  the  globe  of  the  eye,  or 
beneath  the  conjunctiva. 

Two  species  occur  in  fresh  water,  under 
the  leaves  of  aquatic  plants : 

1.  F.  aquatilis.  Fern,  white,  constricted 
behind  the  spherical  head;  tegument  not 
striated;  oesophagus  capillary,  very  long, 
sinuous ; tail  gradually  narrowed  to  a curved 
point ; vulva  anterior  to  the  middle  of  the 
body ; length  3-10  to  4-10" ; breadth  1-250". 

2.  F.lacustris.  Fern,  reddish-white,  slightly 
narrowed  in  front,  but  without  a constric- 
tion; mouth  very  small,  lateral,  and  oblique ; 
oesophagus  filiform,  very  long,  nodose  at  its 
origm;  tail  conical,  obtuse,  terminating 
obliquely  in  a very  small  point ; tegument 
not  striated;  vulva  behind  the  middle; 
length  1-2" ; breadth  1-140" 

Blbl.  Dujardin,  Selminthes,  p.  42;  V. 
d.  Hoeven,  Handb.  d.  Zool.  p.  179. 

FILICACEriE.  See  Ferns. 

FIR.  See  PiNDS,  Conifers,  and  Wood. 

FISSIDENTEriE.— A family  of  opercu- 
late  Acrocarpous  (sometimes  cladocarpous) 
Mosses,  of  gregarious  or  caespitose  habit, 
with  simple  or  much-branched  stems.  The 
leaves  are  amplexicaul  (fig.  243),  composed 
of  minute  parenchymatous  cells,  closely  are- 

Fig.  241.  Fig.  243.  Fig.  242. 


Fissidens  bryoides. 

Fig.  241.  A plant  of  F.  bryoides.  Magn.  7 diams. 
Figs.  242  & 243.  Leaves  detached.  More  magnifledto 
show  the  appendage. 

olated,  often  vei-y  papillose,  produced  at  the 
back  and  point  into  a lamina  beyond  the 
leaf  (figs.  242-24G),  whence  three  parts 
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are  distingiiislied  in  the  latter: — 1,  the 
true  horizontal  blade  ; 2,  the  dorsal  lamina, 
arising  vertically  from  the  back  of  the  nerve  j 

Fig.  244.  Fig.  247. 


Fissidens  bryoides. 

Figs.  244,  245,  246.  Sections  of  242,  at  various  heights 
from  the  base. 

Fig.  247.  Fragment  of  peristome.  Magn.  JOO  diams. 

3,  the  apical  lamina,  the  preceding  lamina 
produced  beyond  the  true  horizontal  blade 
of  the  leaf  m a two-edged  form,  on  each 
side  of  the  neiwe.  Capsule  equal,  rarely 
annulate.  British  genus : 

FISSIDENS,  Hedw. — A genus  of  Fissi- 
dentese.  Character  that  of  the  family.  In- 
florescence monoecious  or  dioecious,  terminal 
on  the  main  stem  or  on  short  secondary 
branches.  Montagne  has  separated  the 
species  with  an  entire  caljq)tra  under  the 
generic  name  of  Cotiomitriuni. 

F.  bryoides  (fig.  241),  not  rmcommon,  is 
a most  eWant  little  moss. 

Bibl.  Wilson,  Bryol.  Brit.  p.  301. 

FLABELLINA,  D’Orb. — A genus  of 
Foraminifera,  of  the  order  Helicostegia,  and 
family  Nautiloidse. 

Shell  equilateral,  greatly  compressed,  oval 
or  oblong;  earliest  chambers  forming  an 
embracing  spiral,  the  later  presenting  a 
broad  angidar  smtface,  composed  of  the 
compressed  geniculate  chambers,  arranged 
in  a single  row;  orifice  single,  round,  at 
the  end  of  the  projecting  angle. 

Several  British  fossil  species. 

F.  rugosa  (PI.  42.  fig.  28).  In  challc. 

Bibl.  D’Orbigny,  BW.  Foss.  92 ; Morris, 
Brit.  Foss.  36. 

FLANNEL,  NATURAL.— This  tei-m 
has  been  applied  to  sheets  or  layers  of  a 
harsh,  fibrous  texture,  sometimes  found 


covering  meadows,  rocks,  &c.  after  an  imm- 
dation.  It  consists  of  the  interwoven  fila- 
ments of  Conferva},  with  adherent  or  en- 
tangled Diatomacese,  Infusoria,  crj'stals  of 
carbonate  of  lime,  &c.  To  the  naked  eye 
it  closely  resembles  a piece  of  coarse  or 
loosely  woven  cloth.  Similar  layers  are 
frequently  foimd  upon  the  margins  of  pools 
dmlng  thesummer.  As  the  water  evaporates, 
the  Confervie  and  other  organisms  remain 
supported  upon  the  stems  of  rushes,  or  blades 
of  grass,  and  when  dry,  fonn  the  yellowish, 
greenish,  or  gi-eyish  layers  of  the  so-called 
natm’al  flannel. 

See  Papeb,  meteobic. 

FLAX. — The  liber-fibres  from  the  stems 
of  the  Flax-plant,  Linum  iisitatissimum  (nat. 
ord.  Linaceae,  Dicotyledons).  Under  the 
microscope,  the  fibres  (PI.  21.  fig.  2)  are 
readily  distinguished  from  Cotton  by  the 
form  and  consistence, — being  roimd  and  at- 
tenuated to  a point  at  each  end,  and  of  a 
firm  woody  consistence,  which  prevents 
them  from  collapsing,  and  having  pits  in  the 
waU.  New  Zealand  Max  is  a totally  different 
substance.  (See  Phokmium:.)  See  Fibrous 
Structures  of  Plants,  and  Liber. 

FLEA.  See  Pulex. 

FLINT.  — The  organisms  contained  in 
flint  are  the  same  as  those  met  with  in  agate 
and  chalk;  and  the  remarks  made  upon  their 
relation  to  the  formation  of  agate  apply 
equally  to  the  case  of  flint.  They  consist 
principally  of  the  fibres,  spicula,  and  gem- 
mules  of  sponges ; the  valves  of  the  Diato- 
macese ; fr’agments  of  the  shells  of  MoUusca 
and  Echinodermata ; the  scales  of  fishes  ; 
and  the  sporangia  of  the  Desmidiaceae,  which 
were  formerly  regarded  as  distinct  organisms 
(Xanthtdia). 

In  the  examination  of  flint,  thin  sections 
should  be  made  by  grinding  and  polishing ; 
some  kinds  exhibit  the  organisms  contained 
in  them  best  by  reflected,  others  by  trans- 
mitted light.  Some  specimens,  in  which 
they  are  abundant,  will  exhibit  them  well 
in  chips  removed  by  a hammer. 

See  Agate  and  Chalk. 

Bibl.  That  of  Agate  and  Chalk; 
Ehrenb.  An?i.  Nat.  Hist.  1838.  ii.  162 ; An- 
sted,  ibid.  1844.  xiii.  248 ; Bowerbank,  ibid. 
1847.  xix.  240. 

FLORIDE/E  or  RHODOSPORE^.— 
An  order  of  Algie.  Red  sea-weeds,  some 
of  the  common  species  of  which  must  be 
familiar  to  every  one,  as  the  delicate  feathery 
or  leaf-like  plants  brought  away  by  most 
visitors  to  the  sea-coast,  and  the  red  colom’. 
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more  or  less  peraianeut  or  fleeting:,  is  a 
pretty  general  chai'acteristic  of  this  order 
— varying  however  to  pui^plfij  brown,  and 
mixed  tints  of  red,  green,  and  yeUow,  and 
dirty  white.  They  chiefly  gi'ow  in  deeper 
water  than  the  other  sea- weeds,  and  are  met 
with  in  finest  and  dai’kest  colour  in  deep 
tide-pools  of  sea-water,  especially  on  the 
side  facing  the  north,  where  they  are  over- 
himg  by  the  larger  dark-coloiu'ed  Algae,  and 
thus  shaded  from  the  sun’s  rays.  The  greater 
munber  do  not  grow  more  than  six  inches 
high,  few  more  than  two  feet.  The  simplest 
forms  are  filaments  composed  of  cylindrical 
cells  attached  end  to  end ; they  next  rise  to 
a gelatinous  or  cartilaginous  expansion,  com- 
osed  of  such  filamentous  structures  ad- 
erent  in  layers,  and  forming  a compact 
frond  of  definite  shape.  These  are  said  to 
be  of  Jilammtom  structure.  Others  have 
the  frond  composed  of  a number  of  polygonal 
cells,  evenly  an’anged,  and  with  thick  walls, 
or,  as  some  state,  an  intercellular  substance 
binding  them  altogether  into  a mass ; these 
are  technically  said  to  be  of  cellular  structure. 
Sometimes  all  the  cells  of  the  frond  con- 
tain colouring  matter,  sometimes  only  those 
of  the  surface,  or  of  a shallow  superficial 
stratum. 

The  general  external  appearance  of  the 
Red  Sea-weeds  is  very  varied.  Sometimes 
the  fronds  are  lilie  little  leafless  bushes ; at 
others  they  foini  broad  laminae ; sometimes 
the  lower  part  is  stalk-like,  and  the  upper 
parts  spread  into  leaf-like  lobes.  In  Deles- 
seria  we  have  a close  imitation  of  a regu- 
larly formed  leaf  of  one  of  the  higher  plants. 
The  leaf-like  forms  are  either  simple,  lobed, 
or  exquisitely  pinnate  or  feathered,  and  the 
Rhodosperms  of  warmer  climates  exhibit 
most  elegantly  reticidated  fronds.  Some  of 
these  plants  deposit  carbonate  of  lime  in 
their  tissues  in  such  quantity  that  they  be- 
come quite  stony,  so  that,  the  vegetable 
form  alone  remaining,  they  are  commonly 
mistaken  for  true  corals  (see  Cobal).  By 
placing  these  corallines  and  nullipores  in 
vinegar  or  dilute  hydrochloric  acid,  the  lime 
is  removed,  and  the  cellular  vegetable  orga- 
nization may  be  recognized.  The  tropical 
forms  of  the  corallines  are  far  more  varied 
and  beautifid  than  our  own. 

The  fructification  of  these  plants,  like 
that  of  the  other  Algee,  is  as  yet  but  im- 
perfectly known.  We  find  on  them  three 
distinct  forms  of  what  appear  certainly  to  be 
reproductive  structures;  but  their  relative 
and  special  physiological  values  have  still 


to  be  ascertained.  The  three  kinds  of 
structiu’e  known  are  called — 1,  tetraspores ; 
2,  spores]  3,  antherozoids,  or  by  some, 
spermatozoids. 

1.  The  tetraspores.  The  structures  known 
under  this  name  are  of  similar  organiza- 
tion throughout  this  order.  They  consist  of 
an  oblong  or  globular  external  cell  or  sac 
{perispore),  at  first  filled  with  gi’anular  con- 
tents, which  contents  subsequently  separate 
into  four  portions,  called  sporules,  either  by 
three  transverse  fissures  (tig.  248) ; by  two 


Fig.  248. 


Rhynchococcus  coronopifolius. 
Section  of  the  frond  with  tetrasporc.s. 
Magnified  200  diameters. 


fissm-es  at  right  angles,  cutting  them  into 
quarters  like  an  orange ; or  by  tii-radiate 
fissures  which  part  them  into  the  'tetra- 
hedral ’ group  (fig.  249)  so  often  found  in 
the  division  of  spore-  and  pollen-cells  : the 
two  last  occur  in  the  spheiical  tetraspores. 

Fig.  249. 


Ptilota  plumosa. 

Section  of  frond  with  tetraspores. 
Magnified  200  diameters. 


The  tetraspores  are  rarely  found  collected  in 
any  capsular  structure ; but  in  the  Corallines 
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Fig.  260. 
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(fig.  141),  and  in  some  few  foreign  genera, 
they  are  gi’ouped  in  hol- 
low cases  {coyiceptacles, 
fig.  260).  In  many  in- 
stances, however,  they  are 
found  in  pod-like  bodies 
(stichiclia,  tig.  167),  either 
fonned  hy  metamoi’phosis 
of  portions  of  the  lobes  or 
lobules  of  the  frond  {Plo- 
camiuni),  or  arising  inde- 
pendently on  it.  In  others 
the  tetraspores  are  naked  Hiidenbrandtia  san-^ 
(Callithamnion),  scattered  „ . 

^ ' n j . Section  of  a concepta- 

OYGr  tllG  Sld-GS  or  fixed  at  cle  containing  tetra- 
the  tips  of  the  branches,  spores. 

In  the  ma-jority  of  cases,  Magn.  so  diams. 
however,  these  bodies  are  immersed  in  the 
substance  of  the  lobes  or  lobules,  not  evi- 
dent externally  except  by  the  darker  colour 
of  the  frond  at  the  point  where  they  are 
collected ; a lens  is  then  required  for  their 
detection;  they  here  appear  to  be  formed 
either  of  the  cells  of  the  surface  or  of  others 
immediately  subjacent.  Hanley,  Thwaites, 
Pringsheim,  and  others  regard  these  bodies 
as  iiemmules  or  gonidia-,  Decaisne,  J.  Agardh, 
and  other  Algologists  regard  them  as  true 
spores.  Pringsheim  states  that  in  Cera- 
mium  they  gi’ow  up  at  once  into  a thallus. 

2.  The  s[)ores  are  simpler  stnictures  than 
the  tetraspores,  but  mostly  occupy  a more 
important  position.  They  are  never  scattered 
through  the  frond,  but  always  grouped  in 
detinite  masses,  generally  enclosed  in  a spe- 
cial capsule  or  conceptade  (which  by  the 
naked  eye  may  readily  be  mistalcen  for  a 
stichidium  or  tetraspore-case).  The  simplest 
fonn  of  the  spore-fruit  consists  of  spherical 
masses  of  spores  attached  to  the  wall  of  the 
frond  or  imbedded  in  its  substance,  without 
a proper  conceptade,  in  which  latter  case 
the  cells  suiTounding  the  mass  of  spores  are 
devoid  of  coloiuing  matter : such  a fruit  is 
called  a favellidium,  and  occurs  in  llaly- 
menia ; and  the  same  name  is  ordinarily  ap- 
plied to  fruits  of  similar  structure  not  per- 
fectly immersed,  such  as  those  of  Gigartma, 
Gelidimn,  &c.,  where  they  fonn  tubercular 
swellings  on  the  lobes.  In  some  cases  the 
tubercles  present  a pore  at  the  summit, 
when  mature,  through  which  the  spores  tind 
exit.  When  such  a fruit  is  wholly  external, 
as  in  Ceramimn  and  Callithomnion,  it  is 
called  a favella.  The  eoecidium,  charac- 
teristic of  Delesseria,  Nitophyllum,  &c.,  which 
is  nearly  related  to  this,  either  occurs  on 
lateral  branches,  or  is  sessile  on  the  face  of 


the  frond,  and  consists  of  a hollow  case  with 
thick  cellular  walls,  containing  a dense  tuft 
of  angular  spores  attached  to  a central  co- 
lumn. It  is  generally  imperforate,  but  oc- 
casionally exhibits  a pore  through  which 
the  spores  escape.  The  eeramidium  is  the 
most  complete  fonn  of  the  conceptacular 
fruit,  and  is  an  ovate  or  um-shaped  case, 
furnished  with  an  apical  pore,  and  contain- 
ing a tuft  of  pear-shaped  spores  arising  from 
the  base  of  the  cavity.  The  walls  are  usually 
thin  and  membranous,  and  the  hollow  space 
considerable,  as  in  Polysiphonia,  Laureyicia, 
Dosya,  &c. 

From  the  accoimt  given  by  Pringsheim, 
of  Ceramimn,  it  would  appear  that  these 
(capsule-)spores  first  produce  a kind  of  pro- 
thallium, somewhat  in  the  manner  of  the 
higher  Cryptogamia. 

Peculiai’  bodies,  fonning  external  warts, 
and  composed  entirely  oi  vertical  fibres, 
but  without  spores,  called  nemathecia,  are 
sometinles  confounded  with  the  concepta- 
cular fmit,  and  are  probably  immature 
foims  of  it. 

3.  The  spermatoznids  are  found  in  peculiar 
structures,  to  which  the  name  of  antheridia 
has  been  applied,  from  the  supposed  analogy 
to  the  organs  so  called  in  the  other  Crypto- 
gamous  plants.  The  antheridia  are  pro- 
duced pretty  much  in  the  same  situations 
as  the  other  organs  of  fructitication,  and  are 
always  developed  on  different  indiidduals. 
They  are  collections  of  veiy  small  colourless 
cells,  sometimes  collected  into  a bunch,  as 
in  Griffithsia,  sometimes  enclosed  in  a 
transparent  tube,  as  in  Polysiphonia,  cloth- 
ing a kind  of  irregularly-shaped  flat  plate, 
as  in  Laureyieia,  or  occupying  portions  of 
the  general  surface  of  the  thallus.  Each 
of  the  minute  cells  is  said  by  Niigeli  and 
Derbes  to  contain  a spermatozoid, — ac- 
cording to  the  former,  a spiral  fllament, 
which  he  did  not  see  move, — according 
to  the  latter,  a transparent  globule,  with 
a tail-like  appendage  mo\ting  actively  for  a 
few  momente.  Tlim-et  could  not  see  either 
the  spiral  fllament  or  the  whip-  or  tad-like 
appendage,  but  believes  that  the  cell  of  the 
antheridium  contains  a transparent  cor- 

Jiuscle,  spherical  in  Polysphonta,  more  or 
ess  elongated  in  other  genera,  presenting 
no  trace  of  a spiral  thread,  but  with  slightly 
granular  contents.  These  corpuscles  were 
expelled  from  the  antheridia  by  a slow 
movement  whicli  appeared  purely  mecha- 
nical ; and  when  outside,  they  remained  at 
perfect  rest. 
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Sifnopsis  of  the  Families. 

1.  Rhobomelace^.  F-ond  cellular,  oreo- 
lated  or  articulated.  Ceramidia  external. 
Tetraspores  in  rows,  immersed  in  ramuli,  or 
contained  in  proper  receptacles  (stichidia). 

2.  Laubenciace^e.  Frond  c^ular,  con- 
tinuous. Ceramidia  external.  Tetraspores 
scattered,  immersed  in  the  branches  and 
ramuli. 

3.  CoRALLiNACE.®.  Fond  calcareous  or 
crustaceous,  rigid.  Ceramidia  external,  con- 
taining the  tetraspores. 

4.  DELESSEBiACEiE.  F'otid  Cellular,  con- 
tinuous, areolated.  Coccidia  external.  Tetra- 
spores collected  into  definite  clusters  (sori). 

6.  RHODYMENXACEiE.  Froud  cdlular, 
continuous,  the  superficial  cells  minute. 
Coccidia  external.  Tetraspores  scattered 
through  the  frond,  or  forming  undefined, 
cloud-like  patches. 

6.  Cbyptonemiace.®.  Frond  fibroso- 
ceUular,  composed  of  aidiculated  fibres  con- 
nected together  by  gelatine.  Favellidia  im- 
mersed in  the  frond  or  sub-external.  Tetra- 
spores immersed  in  the  frond. 

7.  Ceeamiace.®.  Frond  filifonn,  con- 
sisting of  an  articulated  filament,  simple  or 
coated  with  a stratum  of  small  cells.  Fa- 
veUce  naked  beiTy-like  masses.  Tetraspores 
external,  or  partially  immersed. 

8.  PoBPHYBACEiE.  Frond  plane  and  ex- 
ceedingly thin,  or  tubular  and  filiform,  of  a 
purplish  coloiu,  with  oval  spores  in  sori, 
and  tetraspores  scattered  over  the  frond. 

(See  imder  the  heads  of  the  Families  for 
further  information.) 

Bibl.  Harvey,  Bnt.  Marine  Alga,  2 ed. 
1849,  Pliycologia  Britannica ; Kiitzing,  Phy- 
cologia  generalis ; Thuret,  Ann.  des  Sc.  Nat. 
3 s6r.  xvi.  p.  5,  4 s^r.  iii.  p.  5 ; Derbes  and 
Solier,  ibid.  3 s6r.  xiv.  p.  261, 4 s6r.  v.  p.  209 ; 
Pringsheim,  Berlin  Bericht,  1866 ; Ann.  des 
Sc.  Nat.  4 sdr.  iii.  p.  363 ; Bot.  Zeitung,  xv. 
p.  784.  See  also  under  the  families. 

FLOSCULARIA,  Oken,  Ehr. — A genus 
of  Rotatoria,  of  the  family  Flosculariaea. 

Char.  Attached ; eyes  two,  red ; carapace 
single;  rotatory  organ  divided  into  more 
than  four  lobes,  with  elongated  cilia  radia- 
ting from  their  extremities. 

Eyes  sometimes  absent  in  the  adult  ani- 
mals. Sheath  or  carapace  freq^uently  so 
transparent  as  to  be  scarcely  distinguish- 
able. Rotatory  organ  with  five  or  six  lobes ; 
the  munber,  however,  appears  variable ; for 
Ehrenberg,  in  regard  to  tne  genus,  states  in 
one  place  that  the  lobes  are  five  or  six,  in 
another,  that  they  are  always  six.  The  so- 


called  proboscis  is  probably  only  one  of  the 
lobes  of  the  rotatory  organs. 

1.  F.  ornata,  E.  (PI.  34.  fig.  3^.  Cara- 
pace hyaline ; rotatory  lobes  six  (Ehr.),  five 
(Duj.),  with  long  cilia,  but  no  centi-al  pro- 
boscis ; aquatic ; length  1-108". 

Lobes  of  rotatory  organ  thickened  at  the 
ends. 

2.  F.  proboscidea,  E.  Carapace  hyaline ; 
rotatory  organ  six-lobed,  with  short  cilia 
surrounding  a central  proboscis ; aquatic ; 
length,  when  extended,  1-18".  Teeth 
(fig.  33). 

3.  F.  campamdata,  Dob.  Differs  from 
F.  ornata,  Ehr.  in  having  five  lobes,  and 
these  flattened ; aquatic ; length,  when  ex- 
tended, 1-60". 

4.  F.  cornuta.  Dob.  Rotatory  organ  five- 
lobed,  one  of  the  lobes  with  a narrowed, 
not  ciliated,  cornu  attached,  arising  from  its 
outside ; cilia  long ; aquatic ; length,  when 
extended,  1-40". 

The  last  two  species  must  be  regarded  as 
very  doubtfully  distinct. 

These  exquisitely  beautifid  animals  are 
found  adhenng  to  aquatic  plants,  as  Con- 
ferva, CeratophyUum,  l^-c. 

Bibl.  Ehr.  Inf  us.  407 ; Duj.  Inf  us.  609; 
Dobie,  Ann.  Nat.  Hist.  1849.  iv.  p.  233. 

FLOSCULARLEA. — A family  of  Infu- 
soria. 

Char,  Furnished  with  a carapace  or 
sheath ; rotatory  organ  single,  with  a flexu- 
ous,  lobed  or  divided  margm. 

The  cilia  are  often  long,  and  only  vibrate 
occasionally,  mostly  remaining  rigidly  ex- 
tended. 


Genera. 

Eyes  absent l . Tubicolaria. 

Eye  single 2.  Stephanoceros, 

r2-lobedl”“8^=  ■■•■3-Limnius. 
j I aggregate. . 4.  Lacxnularta, 

1 4-lobed 5.  Melicerta* 

or  6-lobed 6.  Floscularia* 


Eyes  f Rotatory 
two  1 organ 


I ^ 

Is 


The  eyes  in  some  of  the  genera  (Stepha- 
noceros and  Floscularia)  disappear  in  the 
adult  state ; so  that  they  must  be  looked  for 
in  the  young,  or  even  in  the  partly  hatched 
ova,  in  which  they  may  often  be  distinctly 
seen. 

Bibl.  Ehrenberg,  Infus.  p.  398. 

FLUSTRA,  Limi.  (Sea-mat). — A genus 
of  CheHostomatous  Polyzoa,  of  the  order 
Infundibulata,  and  family  Flustradas. 

Char.  Polygidom  plant-like,  foliaceous, 
flexible ; cells  in  contact,  alternate,  in  seve- 
ral rows,  and  on  both  sides  of  the  polypi- 
doni;  aperture  transverse,  semicircular  or 
lunate,  valvular  and  subtemiinal.  Marine 
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Three  British  species. 

1.  F.  foliacea.  Cells  nan’ow  at  the  base, 
rounded  at  the  end,  with  scattered  marginal 
spines.  Common ; about  4"  high. 

2.  F.  chartacea.  Cells  oblong,  slightly 
broader  in  the  middle ; lateral  margins  with 
a single  minnte  spine. 

About  1"  in  height. 

3.  F.  truncata.  Cells  linear-oblong,  trun- 
cate at  the  end,  margins  withont  spines: 
4-6"  high. 

F.  carbasea=  Carhasea  papyrea-,  F.  avi- 
culai'is=BugulaJlabeUata\  F.  Murrayana= 
Bugula  3Iurr. ; F.  membranacea,  coriacea, 
and  Uneata=Meinbranipora  m.,  c.,  and  1. 

Bibl.  Johnston,  Brit.  Zoophyt.  342  j Reid, 
Ann.  Nat.  Hist.  1845.  xvi.  385. 

FLUSTRAI).dil. — A family  of  Cheilo- 
stomatous  Potyzoa,  of  the  order  Infundi- 
bidata. 

Distinguished  by  the  expanded,  foliaceons, 
flexible  and  erect  polj^idom,  with  its  nn- 
merous  contignous  cells.  Two  genera : 

1.  Fhtstra.  Cells  on  both  sides. 

2.  Carbasea.  Cells  on  one  side  only. 

Bibl.  Bnsk,  Mar.  Polyz.  {Brit.  Mus.)  46. 

FLUSTRELLA,  Gray.  — A genus  of 

Ctenostomatous  Polyzoa,  of  the  order  In- 
fundibulata,  and  family  Alcyonidiadse  (?). 

Encrnsting,  cells  radiating  or  alternate, 
the  circumference  with  setse ; orifice  rect- 
angnlar. 

F.  hispida.  Common  near  low-water 
mai-k  upon  Fucus  sei-ratus.  Polypidom 
brown,  fleshy. 

Bibl.  Johnston,  Brit.  Zooph.  363 ; Red- 
fern,  Micr.  Joiirn.  au.  96. 

FLY.  See  Mbsca. 

FONTIYALIS,  L. — A genus  of  Mosses. 
See  Neckeba. 

FORAMINIFERA  or  POLYTHA- 
LAMIA. — A class  in  the  Animal  King- 
dom. 

Char.  Gelatinous,  structureless,  usually 
microscopic,  marine  animals,  contained 
within  calcareous  shells,  from  orifices  and 
pores  in  which,  fine  retractile  processes  are 
emitted,  by  which  locomotion  and  prehen- 
sion are  performed. 

The  shells  are  sometimes  simple,  con- 
sisting of  a single  cell  or  chamber,  as  in  the 
order  Monostegia  (PI.  19.  fig.  16) ; but  the 
cells  are  usually  aggi’egated  into  a com- 
pound shell.  In  some  they  are  arranged  end 
to  end  in  a straight  row,  as  in  the  Sticho- 
stegia  (PI.  42.  fig.  18).  In  others,  the 
.single  row  is  rolled  into  a spiral ; as  in  the 
Ilelicostcgia  (PI.  18.  fig.  1).  Or  the  cells 


are  aiTanged  in  two  alternate  rows,  spirally 
coiled,  as  in  the  Entomostegia  (PI.  42.  figs. 
7 & 11).  Sometimes  the  cells  form  two  or 
three  alternate  rows,  but  not  spirally  coiled, 
as  in  the  Enallostegia  (PI.  42.  fig.  27),  whilst 
in  others  the  cells  are  arranged  armmd  an 
(imaginary)  axis,  upon  one  or  more  op- 
posing faces,  as  in  the  Agathistegia  (PI.  42. 
tigs.  1-6).  Between  the  chambers  formed 
by  the  cells,  are  septa  (PL  18.  fig.  10)  per- 
forated by  one  or  more  apertures,  the  mar- 
gins of  which  are  sometimes  tubular  or  pro- 
longed to  form  a sipho  or  funnel-like  tube, 
as  shown  in  the  same  figure.  As  the  more 
recently-foiTOed  chambers  are  often  larger 
than  the  others,  the  shells  are  often  more 
or  less  pyramidal.  The  lines  of  junction  of 
the  chambers  of  the  shell  visible  externally, 
are  called  the  septal  lines ; these  are  some- 
times sunk,  at  others  raised  into  ridges. 
Frequently  the  outer  chambers  extend  la- 
terally beyond  the  inner,  so  as  to  conceal 
them ; they  are  then  said  to  be  embracing. 
In  a few  of  the  Foraminifera,  the  shells  are 
composed  of  a number  of  perfectly  distinct 
cells,  each  with  a separate  outer  orifice 
(PI.  18.  figs.  16-18). 

The  surface  of  the  shells  presents  a punc- 
tate or  dotted  appearance,  arising  from  the 
presence  of  very  numerous  foramina,  whence 
the  name  Foraminifera.  The  foramina  are 
the  outer  orifices  of  tubes  passing  through 
the  walls  of  the  shell.  The  arrangement  of 
these  tubes  and  that  of  another  set,  traver- 
sing the  walls  and  the  septa  of  the  shells,  as 
well  as,  in  fact,  the  general  structure  of  the 
shell,  may  perhaps  be  well  illustrated  by  a 
description  of  the  shell  of  Opermlina  ara- 
bica  (PI.  18.  fig.  22),  in  which  they  have 
been  carefully  traced,  by  Mr.  Carter.  In  the 
shell  of  OpermUna  arabica,  the  outer  sur- 
face, after  the  removal  of  a greenish  epider- 
mic layer,  is  seen  to  be  covered  with  large 
and  small  papillae  (fig.  23) ; the  fomier  (i) 
1-2160",  the  latter  (a)  1-8600"  in  diameter, 
neither  of  which  are  present  over  the  septa 
or  at  the  margin  of  the  shell.  Each  of  tlie 
septa  encloses  within  its  walls  two  calcare- 
ous tubes,  spaces  or  vessels,  one  on  each 
side  — the  intraseptal  vessels  (figs.  26  a, 
27  c)  ; these  are  about  1-1900"  in  diameter, 
and  in  their  course  give  off  two  seta  of  la- 
teral branches,  tenninating  upon  the  two 
surfaces  of  the  septum  in  which  they  run. 
The  tubes  commimicate  at  each  end  with  a 
network  of  smaller  ones ; one  set  of  which 
ramifies  in  the  upper,  the  other  in  the  under 
wall  or  margin  of  each  chamber ; these  are 
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the  marginal  plexuses  (fig.  27  //) ; and  the 
former  terminate  upon  the  outer  margin  ot 
the  shell  {g  g).  The  inner  wall  of  the 
chambers  is  pierced  by  innumerable  tubes 
about  1-9000"  in  diameter,  which  pass  di- 
rectly downwards  from  the  small  papillae  on 
the  outer  surface  (fig.  25  d).  _ In  a vertical 
section  of  the  sh^,  in  addition  to  these 
tubes,  seven,  eight  or  more  pai’allel  hori- 
zontal lines  are  seen  (fig.  25  c) ; these  are 
the  lines  of  contact  of  the  layers  coniposing 
the  shell,  or  the  lines  of  growth.  The  mar- 
gin of  the  shell  is  composed  of  hollow  cal- 
careous spicula  (^fig.  24),  1-237"  long  and 
1-900"  broad.  In  a transverse  section  of 
the  margin,  more  than  100  of  these  are 
seen,  forming  a triangular  bundle  or  cord 
(fig.  28  a),  the  apex  being  directed  towards 
the  chamber,  the  base  outwards  fonning  the 
free  rounded  margin  of  the  shell ; and  pa- 
rallel to  its  sides  rim  the  papillary  tubes  of 
the  chamber  (fig.  28  h). 

The  tubes  passing  through  the  walls  of 
the  chambers  are  common  to  all  the  Fora- 
minifera,  but  the  papillae  are  not ; whether 
the  spicula,  the  intraseptal  vessels,  and  the 
marginal  plexuses  are  oi  general  occun’ence, 
has  not  been  ascertained ; but  the  two  latter 
have  been  detected  in  the  shell  of  Faujasina 
by  Mr.  Williamson,  who  denies,  however, 
their  communication  with  the  chambers,  ad- 
mitting merely  that  with  the  common  tubes 
of  the  shell. 

In  addition  to  the  common  foramina  and 
the  orifices  of  the  marginal  plexus,  the 
chambers,  especially  those  which  terminate 
the  series,  are  fmuished  with  other  larger 
orifices  opening  externally ; these  are  of 
various  forms  and  difierently  situated;  some- 
times they  are  round,  numerous,  and  com- 
paratively small;  at  others  they  are  single  and 
large,  circular,  semicircular,  or  lunate,  &c. 

The  nature  of  the  Foraminifera  has  been 
veiy  differently  viewed.  They  were  fonnerly 
considered  as  microscopic  Cephalopoda,  then 
as  Bryozoa,  and  again  as  intermediate  be- 
tween the  Polypi  and  Echinodemiata.  Most 
authors,  however,  adopt  Dujardin’s  view, 
that  their  structure  is  very  simple,  and  that 
they  are  closely  allied  to  the  Arcellina, 
regarding  the  bodv  as  single,  and  composed 
of  a simple  sarcoJic  substance,  without  the 
distinct  separation  of  organs,  and  the  fili- 
form processes  (pseudopodia)  which  issue 
from  the  various  external  apertures  of  the 
shell,  as  comparable  to  those  of  Amaba, 
Arcella,  and  otlier  members  of  the  family. 
But  whether  the  various  segments  contained 


in  those  shells  which  have  septal  com- 
munications ai-e  to  be  considered  as  distinct 
animal  bodies,  organically  united,  as  in  the 
Bryozoa,  &c.,  or  whether  the  whole  con- 
stitutes a single  body,  is  yet  a question. 
Ehrenberg  and  Vogt  adopt  the  former  view, 
whilst  perhaps  most  autnors  adhere  to  the 
latter. 

The  colour  of  the  body  is  variable — yel- 
low, red,  green,  blue,  or  violet.  Ehrenberg 
observed  that  the  first  and  largest  chamber, 
sometimes  also  the  second,  and  occasionally 
those  as  far  back  as  the  fom-th,  frequently 
contain  a transparent  colomless  substance 
only,  whilst,  beyond  this,  the  cells  are  filled 
witli  two  differently  coloured  matters — one 
greenish,  and  containing  Diatomaceae,  &c., 
the  other  being  yellowish,  and  supposed  by 
him  to  represent  the  ovarium.  In  many, 
the  animal  matter  is  found  in  the  last  cham- 
ber only. 

The  nature  of  the  contents  of  the  inti’a- 
SCTtal  and  marginal  vessels  is  doubtful ; 
Mr.  Carter  regards  them  as  perfoiming  a 
water-vessel  function  comparable  to  that 
of  the  circulating  system  of  the  sponges 
( Grantid),  whilst  Mr.  AVilliamson  considers 
them  to  be  filled  with  the  organic  substance 
of  the  body. 

The  shells  of  the  Foraminifera  are  com- 
posed principally  of  carbonate  of  lime,  and 
therefore  effervesce  copiously  when  a dilute 
acid  is  added  to  them.  By  carefully  acting 
upon  the  recent  organisms  with  mmiatic 
acid,  in  the  proportion  of  a drop  of  the 
strong  acid  to  a watch  - glassful  of  water 
containing  them,  the  animal  is  left  (PL  18. 
fig.  5),  retaining  the  general  form  of  the 
shell,  which  it  has  moulded  upon  itself. 

Recent  Foraminifera  can  be  procured  by 
dredging,  or  sometimes  from  the  sand  of  the 
sea-more.  They  often  form  white  lines  or 
bands,  between  tide-marks.  To  separate 
them,  the  sand  should  be  washed,  dried,  and 
spread  upon  a piece  of  black  paper,  or  the 
black  disc  (Iutrod.  p.  xxiii),  andT  examined 
as  an  opalie  object;  when  the  shells,  easily 
distinguished  by  their  foims,  may  be  picked 
out  by  means  of  a mounted  bristle. 

Or  the  dried  sand  may  be  stirred  up  with 
water  and  allowed  to  settle ; the  sandy  par- 
ticles will  then  subside,  and  the  shells,  from 
their  chambers  being  filled  with  air,  iiiaj’'  be 
skimmed  ofi’  the  surface. 

In  the  fossil  state,  the  Foraminifera 
abound  in  chalk,  from  which  they  may 
be  obtained  in  the  manner  directed  under 
Chalk  ; in  fact,  this  substance  constitutes 
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tlie  best  source  of  them  for  examination. 
In  certain  calcareous  rocks  or  limestones, 
they  are  also  extremely  numerous.  Thus, 
in  the  stone  of  which  the  buildings  in  Paris 
are  constructed,  the  shells  of  the  Miliolidse 
are  so  abundant,  that  this  city  may  be  said 
to  be  buUt  of  them. 

The  shells  of  the  nummulites  or  coin- 
stones which  form  mountains  in  the  Medi- 
terranean regions,  and  of  which  the  pjra- 
mids  of  Egypt  are  principally  composed, 
agree  in  essential  structure  with  those  of 
the  Foraminifera  (PI.  18.  fig.  29). 

The  following  classification  is  that  of 
D'Orbigny.  Recent  researches,  however, 
show  that  some  of  the  characters  used  are 
not  of  the  importance  assigned  to  them,  and 
that  the  genera  and  species  are  too  minutely 
subdivided.  We  shall  allude  to  these  points 
in  treating  of  the  families  and  genera. 

Order  1.  Monostbqia.  Shell  containing 
a single  chamber  only. 

Order  2.  Stichostegia.  Shell  composed 
of  cells  or  chambers  arranged  end  to  end, 
in  a straight  or  slightly  arched  row. 

Order  3.  Helicostegia.  Chambers  ar- 
ranged in  a single  row,  coiled  into  a spiral. 

Order  4.  Entomostegia.  Chambers  in 
two  alternate  rows,  coiled  into  a spiral. 

Order  5.  Enaxlostegia.  Chambers  ar- 
ranged in  two  or  three  alternate  rows,  but 
not  spiral. 

Order  6.  Agathistegia.  Chambers 
wound  around  a longitudinal  axis,  each  oc- 
cup^ying  half  the  circumference. 

Order  7.  Cyclostegia.  Chambers  ar- 
ranged in  concentric  circles. 

In  the  synopsis  of  the  Aotmal  Kingdom, 
we  have  omitted  the  Foraminifera,  con- 
sidering the  term  as  sjnonymous  with  Rhi- 
zopoda,  in  which  the  Arcellina  are  included, 
and  dividing  the  class  into  two  orders ; the 
Monosomatia,  containing  those  with  but  one 
chamber,  andthePolysomatia,  those  in  which 
these  are  numerous. 

See  Chalk  and  Rhizopoda. 

Blbl.  D’Orbigny,  Diet,  universel  d’JIist. 
Nat.  1845.  V.,  and  Foraminifh-es  Fossiles, 
184G ; Ehrenberg,  Abhandl.  d.  Berl.  Akad. 
1838  and  1839,  orWeaver’s  abstr.,  Ann.  Nat. 
Hist.  1841.  vii.  pp.  296, 374;  Dujardin,  Ann. 
d.  Sc.  Nat.  1835.  iv.  andv. ; ClaA,^«u.  Nat. 
Hist.  1849.  iii.  388,  1850.  v.  161 ; William- 
son, Tra?is.  Micr.  Soc.  ii.,  and  Recent  Fora- 
minif.  (Ray  Soc.)  ; Caroeuter,  Trans.  Geol. 
Soc.  1849,  and  on  the  Microscope-,  Carter, 
Ann.  Nat.  Hist.  1852.  x.,  1853.  xi.,  and  1854. 
xiv. ; Schultze,  Ueh.  d.  Polythal. ; Gosse, 


Ann.  Nat.  Hist.xx. ; Parker  and  Jones,  Ann. 
Nat.  Hist.  xix. ; Neugeboren,  Die  For. ; 
Morris,  Brit.  Fossik. 

FORMIC  ACID,  or  acid  of  ants. — ^This 
acid  occurs  in  ants,  especially  the  red  ant, 
Formica  rufa ; in  the  stinging  hairs  of  some 
insects,  as  of  the  procession-caterpillar 
(Botnbyx  processionaria) ; and  the  poisonous 
secretion  of  the  stings ; perhaps  also  in  the 
stinging  organs  of  the  Acalephae  and  Po- 
lypes. In  the  higher  animals  it  is  a fre- 
quent product  of  the  oxidation  of  organic 
substances ; it  is  also  found  in  the  juice  of 
flesh,  in  the  urine,  in  vomited  liquids,  and 
in  the  blood. 

See  Chemisthy. 

FOSSIL  INFUSORIA.— The  fossil 
valves  of  the  Diatomacese  were  formerly  so 
called.  See  Diatomace.®. 

FOSSIL  WOOD. — ^This  occurs  in  very 
different  conditions,  as,  for  example,  convert- 
ed into  lignite,  and  the  modifications  of  coal, 
or  with  the  vegetable  substance  almost  en- 
tirelyremoved  and  replaced  by  silex,  preserv- 
ing ail  the  organic  foims  of  the  tissues.  The 
modejof  examining  and  mounting  Coal,  &c., 
is  given  imder  that  article.  Sdicified  woods 
which  have  been  completely  infiltrated  and 
solidified  require  to  be  cut  into  thin  sections 
and  polished  by  the  lapidaiy;  the  friable 
Irinds,  where  the  infiltration  has  merely 
filled  the  cavities  of  the  cells  and  vessels, 
may  be  spht  with  a knife  and  mounted  in 
balsam.  Examples  are  given  in  PI.  19.  figs. 
29-33.  Fig.  32.  PI.  39  exhibits  concretions 
of  silica  imitating  structui'e.  The  stems  of 
Palms  and  Dicotyledonous  trees  are  met 
with  completely  converted  into  siliceous 
blocks,  sections  of  which  exhibit  all  the 
minutiae  of  the  structure. 

FOSSOMBRONIA,  Raddi.— A genus  of 
Pellieae  (Hepaticae),  nearly  allied  in  the 
character  of  its  vegetative  structure  to  the 
Jungermannieoe,  having  large,  squarish, 
irreg^krly  waved  leaves.  The  stout  stems 
are  procumbent,  and  set  with  purple  radi- 
cles all  along  the  under  side.  The  fruit- 
stalli  arises  from  the  under  side  of  the  stem, 
and  turns  back ; the  perichaste  is  very  large ; 
and  the  capsule  bm-sts  irregularly  into  four 
slender  erose  valves.  F.  pusiUa  is  the  Junyer- 
niannia  pusilla  of  the  British  Flora  j found 
chiefly  on  clay  banks. 

Bibl.  Hook.  Brit.  Jungerm.  pi.  69,  Brit. 
Flor.  ii.  pt.  2.  p.  117 ; Endlicher,  Gen.  Plant. 
suppl.  i.  no.  472-7. 

FOVILLA. — The  name  applied  to  the 
minute  granules  contained  in  the  liquid 
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filling  the  pollen-cell  and  passing  into  the 
poUen-tnbo  of  Flowering  Plants.  _ These 
minute  granules,  which  are  of  various  but 
altogether  indefinite  sizes,  exhibit  an  active 
quivering  motion — the  ‘ molecular  motion,’ 
as  it  is  called — which  is  displayed  in  the 
same  way  by  all  finely-dmded  solid  sub- 
stances, living  or  dead,  and  is  apparently 
dependent  on  purely  physical  causes.  They 
appear  to  consist  of  starch-grains,  minute 
globules  of  oil,  and  granules  of  protoplasm 
probably  composed  of  proteine  compoimds. 
These  granides  are  exceedingly  riansparent 
in  many  kinds  of  pollen  when  fresh,  appa- 
rently from  their  refracting  power  being 
nearly  equal  to  that  of  the  fluid  surrounding 
them.  The  granules  may  then  be  made 
visible  by  adding  water. 

FRAGILARIA,  Lyngb.  — A genus  of 
Diatomacete  (Cohort  Ti’agHarise). 

CTiar.  Frustules  (in  front  view)  linear, 
symmetiical,  united  into  straight  or  twisted 
flat  filaments ; valves  lanceolate,  oblong  or 
linear. 

Differs  from  Diatoma  in  the  filaments  not 
becoming  separated  into  zigzag  chains. 
Transverse  stiiai  only  visible  under  oblique 
or  “stopped”  illumination. 

Kiitzmg  eniunerates  sixteen  species,  of 
which  ten  are  doubtful. 

1.  F.  capucina,  K.  {F.  rhabdosoma,  E.) 
(PI.  12.  fig.  33).  Frustules  linear  in  fr-ont 
view ; valves  naiTowly  and  acutely  lanceo- 
late ; breadth  of  filament  1-700".  Aquatic. 
Common  in  pools,  &c. 

/3.  Valves  attenuate  towards  the  obtuse 
ends. 

2.  F.  virescens,  Ralfs  (F.  pectinalis,  Ehr.). 
Frustvdes  in  front  view  linear,  rectangular 
or  cuneate ; valves  obtuse  at  the  contracted 
and  produced  ends.  Aquatic.  Endochrome 
green. 

/3.  Valves  cohering  by  the  angles  only. 

3.  F.  striatula.  Valves  linear,  naiTowed 
towards  the  very  obtuse  ends.  Marine. 

Bini..  Kutzing,  Bacill.  p.  45  j id.  Sp.  Alg. 
p.  14;  Ralfs,  Ann.  Nat.  Hist.  1843.  xii. 
loo ; Smith,  Brit.  Diat.  ii.  21. 

FREDERICELLA,  Genais. — A genus 
ofPolyzoa,  of  the  order  Ilippocrepia,  and 
family  Plumatellidaj. 

Char.  I’olvpidom  fixed,  coriaceous,  tubu- 
lar, branched  ; polypes  protruding  fr-om  the 
ends  of  the  branches ; tentacular  disk  nearly 
circular;  tentacles  about  twenty-four,  ar- 
ranged on  the  margin  of  the  disk  in  a single 
series,  and  invested  at  their  origin  by  a mem- 
brane. Aquatic. 


F.  sultana.  Polj'pe-ceUs  erect,  cylindri- 
cal. 

Height  of  polj-pidom  about  2" ; tufted, 
shrubby ; stem  dichotomously  branched. 
E^s  bean-shaped,  smooth. 

Bibl.  Allman,  Freshwater  Polyzoa  (Bay 
Soe.),  110;  Johnston,  Brit.  Zoophytes,  p. 
405. 

FROG. — The  common  fr’og  (Bana  tempo- 
raria)  affords  a means  of  studying  several 
interesting  points  of  structure.  Thus,  by 
gently  scraping  the  back  of  the  roof  of  the 
mouth  with  the  handle  of  a scalpel,  ciliated 
epithelium  (PI.  40.  fig.  12)  may  be  obtained, 
and  the  ciliary  movement  studied.  The 
circulation  in  the  web  of  the  foot,  and  the 
phaenomena  of  inflammation  may  be  ob- 
served, by  enclosing  a frog  in  a wet  bag, 
leaving  one  leg  projecting.  The  bag  con- 
taining the  frog  may  then  be  placed  upon  a 
plate  of  wood,  with  a circular  apertui’e  at 
one  end,  over  which  the  foot  is  to  be  ex- 
tended by  tying  the  toes  with  silk  or  cotton 
threads  to  little  tacks  or  nails  driven  into 
the  wooden  plate.  Metal  “frog-plates” 
are  sold  for  the  pm^iose.  Sections  of  the 
kidney  of  the  frog,  made  with  a Valentin’s 
knife,  will  show  the  ciliated  epithelium  of 
the  necks  of  the  urinary  tubules.  The 
circulation  of  the  blood  in  the  lungs  and 
the  mesentery  may  be  examined,  but  the 
animal  should  be  rendered  insensible  by 
chloroform  before  the  experiment. 

The  ova  of  the  fr’og  (frogs’  spawn)  have 
formed  the  subject  of  some  of  our  most 
interesting  experiments  on  impregnation 
and  development.  The  larva3  (tadpoles) 
exhibit  well  the  circulation  in  the  gills,  tail, 
and  more  transparent  parts,  and  afford  easily 
obtained  materials  for  the  study  of  the  de- 
velopment of  the  tissues.  The  chorda  dor- 
salis is  well  seen  in  a yoimg  tadpole.  The 
fr’og  and  tadpole  are  however  inferior  in 
most  respects  to  the  Triton  and  its  laiwa  for 
exliibiting  these  phaenomena. 

The  injected  organs  of  the  frog  afford 
most  interesting  and  beautiful  preparations ; 
especially  the  lungs,  kidneys,  skin,  tongue, 
and  web  of  the  foot.  The  injection  shoidd 
be  thrown  in  at  the  heai’t,  and  the  slightest 
possible  force  used. 

The  simplest  method  of  killing  a frog 
without  injmy,  is  to  immerse  and  retain  it 
in  warm  water.  The  primary  effect  of  this 
process  is,  however,  only  that  of  producing 
asphyxia ; so  that  if  it  be  removed  from  the 
water  and  exposed  to  the  air  too  soon  after 
immersion,  even,  as  in  injection,  after  the 
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pipe  has  been  fixed  in  the  heart,  it  will  re- 
vive ; and  probably  when  the  operator  has 
returned  from  stirring  the  injection,  the  frog 
will  have  vanished,  and  may  perhaps  be 
found  jumping  on  the  floor.  Such  unneces- 
sary cruelty  may  easily  he  avoided  by  attend- 
ing to  the  above  remark. 

FRONDICULARIA,  Defr.— A genus  of 
Foraminifera,  of  the  order  Stichostegia,  and 
family  ^quHateralidse. 

Shell  sequilateral,  oblong  or  rhomboidal, 
greatly  compressed ; chambers  in  a straight 
row,  depressed,  each  fonning  a semicircle, 
or  two  sides  of  a triangle,  the  angle  of  which 
is  often  prolonged ; flrst  chamber  oval  and 
regular ; oriflce  round,  single  on  the  upper 
angle. 

Two  recent  species : 

1.  F.  spathulata  (PI.  42.  fig.29).  Chambers 
three,  the  first  pyi'ifonn  j septal  lines  form- 
ing ridges. 

2.  F.  archiaeiana.  Chambers  four,  the  first 
oval,  ventricose,  with  two  longitudinal  costse 
on  each  suiface  ; septal  ridges  strong. 

Several  fossil  species. 

Bibl.  D’Orbigny,  For.  Foss.  57 ; Wil- 
liamson, Fee.  For.  23  j Morris,  Frit.  Foss. 
36. 

FRULLANIA,  Raddi. — ^A  genus  of  Jun- 
gemannieae  (Hepaticae),  containing  three 
British  species,  the  Jungermannia  Hutchin- 
sice,  dilatata,  and  Tamarisci  of  Hooker’s 
British  Flora.  F.  dilatata  is  very  common, 
creeping  on  the  bark  of  trees,  its  dark  brown 
dry  foliage  appearing  like  minute  spreading 

Fig.  251. 


Frullania  Tamarisci. 

Portion  of  a stem,  with  branches  bciiring  the  perichietes 
from  which  the  sporanges  emerge. 

Magn.  5 diams. 

blotches;  the  almost  sessile  capsules  are 
somewhat  inconspicuous,  but  are  distin- 


guished by  theii'  whitish  colour.  The  valves 
of  the  capsule  and  the  elaters  affi)rd  beautiful 
microscopic  objects,  illustrative  of  the  spiral 
structures  in  cells.  F.  Tamarisci  (fig.  251) 
has  longer  and  more  regidarly  pinnate  stems, 
forming  large  lax  tufts  on  the  ground  and 
low  bushes,  chiefly  in  sub-Alpine  coun- 
tries. 

Bibl.  Hook.  Brit.  Jungermannia;,  pis.  1, 
6, 6 ; Brit.  Flora,  ii.  pt.  1.  p.  128 ; Endncher, 
Ge;i.  Plant.  Suppl.  i.  No.  472-10. 

FRUSTULIA,  Ag. — A genus  of  Diato- 
macese. 

Char.  Frustules  resembling  those  of  Nari- 
cula,  irregularly  scattered  through  an  amor- 
phous gelatinous  mass.  Aquatic. 

1.  F.  salina,  Ehr.  Fmstules  in  front  view 
very  naiTowly  linear,  rounded  at  the  ends ; 
valves  suddenly  acute  at  the  ends,  ti-ansverse 
striae  evident;  gelatinous  envelope  conti- 
nuous ; length  of  frustules  1-2200  to  1-864". 
Found  in  a saline  spring. 

This  organism  is  of  particular  interest, 
as  having  formed  the  subject  of  Schmidt’s 
idtimate  analysis,  in  which  he  determined 
the  presence  of  cellulose.  (Diatomace.*}, 

p.  218.) 

2.  F.  saxonica,  Rab.  (PI.  13.  fig.  17).  Fms- 
tides  in  front  view  linear,  rounded  at  the 
ends ; valves  elliptical,  somewhat  acute. 

Forms  dirty  olive-brown,  gelatinous,  ti-e- 
mulous  masses,  contained  in  small  pits  in 
rocks. 

3.  F.  membranacea,  nobis  (PI.  41.  fig.  6). 
Frustules  in  front  -view  linear,  very  slightly 
narrowed  towards  the  ends ; valves  lanceo- 
late, constricted  near  the  obtuse  ends ; 
length  of  frustules  1-1250". 

This  was  foimd  abimdantly  forming  a thin 
stratum  or  film  upon  the  sides  of  a glass  jar 
containing  water-plants. 

Rabenhorst  describes  four  other  aquatic 
species. 

Bibl.  Ehrenb.  Lifus.  p.  232;  Kiitzing, 
p.  109 ; id.  Sp.  Alg.  p.  96 ; Rabenhorst,  Die 
Siissto.  Fiat.  p.  50. 

FUCACE.®.  — A family  of  Fucoidese. 
Olive-coloured  inarticulate  sea- weeds,  whose 
reproductive  organs  are  home  in  stalked  sacs 
upon  the  walls  of  spherical  cavities  excavated 
in  the  substance  of  the  fr’ond.  Fructification, 
sporanges  or  spore-sacs  and  antheridia.  The 
spores'  of  Fucus  divide  into  two,  foiu’,  or 
eight  within  the  sac ; those  of  the  other 
genera  remain  imdivided.  The  antheridia 
are  filled  with  spennatozoids  (or  anthero- 
zoids),  which  in  Fitcus  have  been  seen  to 
fertilize  the  spores.  See  Fucus. 
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British  Genera. 

* Air-vessels  stalked. 

1.  Sargassum.  Branches  bearing’  ribbed 
leaves ; air-vessels  simple. 

2.  Halidrgs.  Frond  linear,  pinnate,  leaf- 
less ; air-vessels  divided  into  several  cells 
by  transverse  partitions. 

**  Air-vessels  immersed  in  the  substance  of 
the  frond,  or  absent. 

3.  Cystoseira.  scutate.  jP/-owdmucb 

branched,  busby.  Receptacles  cellidar. 

4.  Pycnophgcus.  i2ooi  branching.  Frond 
cylindrical.  Receptacles  cellular. 

6.  Fucus.  Root  scutate.  Frond  dicho- 
tomous. Receptacles  filled  with  mucus, 
travelled  by  jointed  threads. 

6.  Himanmalia.  Root  scutate.  Frond 
cup-shaped.  Receptacles  (frond-like)  very 
long,  strap-shaped,  dichotomouslybranched. 

F^UC0IDEJ5,  or  MELANOSPORE^. 
— An  order  of  Algae,  deriving  thefr  ordinary 
name  from  the  Fucus  or  Wrack,  one  of  the 
most  frequent  genera  of  the  family.  They 
present  many  remarkable  points  of  difference 
from  the  red  sea-weeds  in  their  higherforms, 
while  the  lowest  forms  approach  the  simpler 
genera  of  that  order  and  the  higher  forms  of 
the  Chlorosperms.  The  Fucoids  are  exclu- 
sively mai’ine,  and  are  at  once  distinguished 
by  their  olive  or  dark -brown  colour  j and 
although  some  of  the  larger  kinds  gi’ow  in 
deep  water,  the  majority  are  met  with  on 
rocks  between  high-  and  low-water  mark, 
where  they  are  exposed  to  the  atmosphere 
at  each  efilux  of  the  sea : those  which  are 
occasionally  drawn  up  from  deep  water  prove 
that  this  exposui’e  is  necessary  for  healthy 
growth,  by  their  weak  structure  and  the 
absence  of  fructification.  Some  of  them 
are  also  provided  with  air-bladders,  which 
maintain  them  floating  or  erect  and  with  at 
least  their  upper  lobes  little  beneath  the 
surface  of  the  water.  These  air-bladders 
are  very  well  seen  in  oiu:  common  Bladder- 
wrack  (Fucus  vesiculosus,  fig.  252),  and  still 
more  so  in  the  celebrated  Gidf-weed  (Sar- 
gassum ftacq/’o'eMw),  where  the  stallced  berry- 
like bladders  are  the  most  striking  feature 
of  the  plant. 

All  the  larger  kinds  gi'ow  on  rocks,  to 
which  they  are  attached  by  a root-like 
structure,  of  somewhat  conical  fonn,  cleav- 
ing,like  the  ‘sucker’  with  which  school-boys 
lift  stones,  to  the  rock  ; in  many  this  cone 
is  solid,  and  composed  of  tough  cellulai’ 
tissue ; in  others,  especially  the  Laminaria- 
ceaj,  it  is  composed  of  a number  of  stout. 


superjacent,  branched  cords,  gi’owing  out  of 
the  frond  one  above  another,  and  attaching 
themselves  to  the  rock,  like  the  roots  of  a 
Tree-fern  or  a Palm.  Some  (Pycnophye^) 
spring  from  a creeping  stem-like  portion, 
spreading  in  a netted  mass  over  the  rocks, — 
while  many  of  the  smaller  are  parasitical  or, 
more  properly,  epiphjdic,  growing  on  the 
fronds  of  the  lai'ger  kinds,  to  which  they 
attach  themselves  by  minute  ‘sucker ’-like 
disks.  Some  appear  to  be  true  parasites 
(Elachistece  and  Myrionematd).  ^ Severa,!  are 
of  minute  size,  but  very  few  strictly  micro- 
scopic. Almost  aU  present  three  regions, 
resembling  respectively  the  root,  stem,  and 
leaf  or  leaves  of  the  higher  plants,  although 
they  are  not  ordinarily  regarded  as  the 
morphological  analogues  of  them.  In  a few 
cases  the  frond  is  a shapeless  mass  or  crust, 
lying  close  to  the  surface  of  the  rocks.  None 
become  calcified  like  the  Corallines. 

fructification  of  these  plants  is  still  in 
a somewhat  obscure  condition  as  regards  the 
order  in  general ; for  great  apparent  diversi- 
ties occur  in  the  physiological  phaenomena 
presented  by  what  at  first  appear  like  iden- 
tical stiTictures.  We  have  here,  as  in  the 
F'/onde«,  three  distinct  fonnsof  reproductive 
structure,  known  respectively  as  — 1,  zoo- 
spores ; 2,  spores ; and  3,  spermatozoids. 

1.  The  zoospores  ai’e  the  reproductive  bo- 
dies most  frequently  met  with ; and  in  the 
lower  fonns  the  aiTangements  ai’e  not  very 
different  frain  those  in  the  filamentous  Con- 
fervoids.  In  Ectocaupits,  where  the  frond 
is  composed  of  jointed  cellular  filaments, 
the  cells  at  the  ends  of  the  branches,  or 
other  articidations,  become  enlarged  and 
filled  with  gi’anular  matter  which  is  ulti- 
mately converted  into  zoospores.  These  en- 
larged cells  are  called  by  Thuret  sporanges, 
and  are  commonly  described  as  spores  in 
algological  works ; but  they  bm’st  and  dis- 
charge the  numerous  microscopic  zoospores, 
which  are  pear-shaped,  with  a clear,  beak- 
like, narrow  end,  of  olive  colour,  and  have 
two  cilia,  not  arising  from  the  beak,  but 
from  a reddish  point  on  the  coloured  por- 
tion ; one  cilium  is  longer  than  the  other, 
and  directed  forwards ; the  other  is  short, 
and  trails  behind  like  a kind  of  rudder. 
Their  movements  are  very  active ; and  they 
seek  the  light.  When  they  germinate,  they 
become  immoveable  and  spherical,  acquire 
a membranous  coat,  and  emit  a tubidar  pro- 
longation, which  soon  becomes  divided  bv 
cross  septa,  and  is  developed  into  a new 
frond.  In  some  cases  the  sporanges  are 
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multilocular  {trichospormiges),  consisting  of 
veryslender,  and  usually ratlier  short,  jointed 
filaments,  in  each  joint  (celH  of  which  a 
single  zoospore  is  produced.  These  occur  in 
considerable  number,  occupying  the  same 
place  as  theunilocular  kind,  which  they  some- 
times accompany ; and  the  two  forms  appear 
to  pass  one  mto  the  other.  The  zoospores 
are  perfectly  similar,  except  that  those  pro- 
duced singly  in  the  filaments  are  not  so 
large  as  those  developed  in  large  numbers ' 
in  the  large,  ovate,  uniloculai’  sporanges. 

The  two  forms  of  sporange  producing 
zoospores  have  been  found  in  the  Myi’ione- 
macem,  Chordariacese,  Sporochnaceae,  Pimc- 
tariacese,  and  Dictyosiphonaceae ; in  Chorda 
lomentaria  only  the  miiltilocular,  and  in  the 
other  Laminariaceae  only  the  unilocular, 
have  been  seen  at  present. 

The  Cutleriaceae  present  the  remarkable 
phaenomenon  of  the  occmTence  of  sporanges 
containing  zoospores  together  with  anthe- 
ridia  analogous  to  those  of  the  Fucaceae. 
(See  CUTLEBIA.) 

2.  The  spores  occur  in  the  Dictyotaceae 
and  the  Fucacem,  as  large  granular  bodies  of 
ovate  form,  enclosed  in  a sac  or  sporange 
(pe)~iqmre),  and  clothed  besides  by  a gela- 
tinous coat  called  the  epispore ; these  large 
spores  are  always  devoid  of  power  of  motion. 
In  some  cases  they  are  simple  reproductive 
spores ; in  others  they  subdivide,  after  es- 
caping from  the  perispore,  into  two,  fom',  or 
eight  moniles,  each  capable  of  germination, 
^ee  Tnctrs,  and  figs.  253,  256.)  In  the 
Dictyotaceae  these  spores  are  collected  into 
definite  groups  (sort)  on  the  surface  of  the 
frond.  In  the  Fucaceae  the  spores  are  found 
in  spherical  cavities  immersed  in  the  sub- 
stance of  the  frond,  sometimes  occurring  in 
all  parts,  sometimes  collected  in  special 
regions.  These  cavities  commimicate  with 
the  external  surface  by  pores,  and  are  usually 
perceptible  from  the  swollen  slimy  appear- 
ance where  they  open.  Where  no  general 
receptacles  exist,  the  little  spherical  cham- 
bers are  excavated  in  the  frond ; where  these 
do  occur,  as  in  Fticus,  the  spherical  cham- 
bers are  attached  to  the  inside  of  their  walls, 
one  beneath  each  external  pore.  These 
chambers,  called  by  some  scaphidia,  by 
others  conceptacles,  contain  spores  or  anthe- 
ridia,  or  both.  The  spores  occur  in  sacs 
consisting  of  a ceU  (perispore)  springing 
from  the  wall  of  the  chamber.  (See  Fkrctrs.) 

3.  The  spcrmatozoids  have  been  met  with, 
as  well  as  zoospores,  in  the  Cutleriaceae. 
The  spermatozoids  (or  antherozoids,  as  Thu- 


ret  terms  them)  exactly  resemble  those  of 
Ilalidrys  and  Pycnophycus,  described  below. 

In  Dictyota  the  spermatozoids  occur  on 
separate  plants,  in  antheridia  grouped  in 
sori  like  the  spore-fmit. 

In  the  Fucaceae  the  spermatozoids  or 
antherozoids  occur  with  the  spores  above 
described.  In  Fucus  canaliculatus  (Pelcetia, 
Dene,  and  Thuret)  and  F.  platyearpus  (Thu- 
ret)  the  antheridia  are  found,  in  company 
with  the  spores,  in  the  conceptacles ; in  the 
other  species  of  Fucus  the  two  kinds  of 
organs  are  never  met  with  together  in  the 
same  conceptacle  ; in  Himanthalia  lorea 
they  are  on  distinct  plants;  in  Ilalidrys 
siliquosa  intermingled,  and  in  Pycnophycus 
tuherculatus  in  the  same  chamber,  but  not 
mixed.  The  antheridia  of  these  plants 
consist  of  transparent  ovoid  sacs,  inserted 
in  great  number  on  the  branched  hairs 
ijparanematd)  (fig.  254)  clothing  the  inside 
of  the  fruit-chambers  or  scaphidia.  In  some 
genera  they  have  a double  coat,  in  others 
only  one ; when  two  exist,  the  inner  is 
expelled  as  a sac  on  the  rupture  of  the  an- 
theridium ; when  only  one  exists,  the  sper- 
matozoids are  expelled  individually  and 
freely  fr'om  the  single  coat,  which  always 
remains  attached  upon  its  support.  The 
spermatozoids  or  antherozoids  foimd  in 
these  sacs  are  little  hyaline  globules,  each 
enclosing  a gi’anule  of  gi’ey  colour  in  Fucus 
canaliculatus,  red-orange  in  all  other  species 
of  Fucus  and  other  genera.  They  bear  two 
locomotive  cUia,  very  slender,  and  of  imequal 
length.  The  form  of  the  coinuscles  and  the 
an-angement  of  the  cilia  diner  in  different 
genera.  In  all  the  species  of  Fucus  the 
spermatozoids  are  of  the  shape  of  little 
bottles,  the  neck  of  which,  always  foremost 
in  the  movement,  bears  the  shortest  cilium ; 
the  longer  arises  from  the  colom-ed  gi’anule, 
and  trails  behind.  In  Ilalidrys,  Pycnophycus, 
and  Cystoseira,  the  coi’puscle  is  oval  or 
spherical  in  one  dimension,  and  compressed, 
sometimes  a little  convex,  in  the  other; 
both  the  cilia  are  inserted  on  the  red  granule, 
and  during  the  locomotion  the  corpuscle 
turns  upon  its  own  axis,  with  the  longer 
cilium  in  advance,  vibrating  with  rapidity, 
while  the  shorter  is  motionless.  In  Himan- 
thalia the  antheridia  have  a double  coat ; the 
form  of  the  antherozoids  is  not  clearly  made 
out.  The  antherozoids  of  the  F ucaceae  have 
been  sho^vn  by  Thm-et,  their  discoverer,  to 
be  analogous  to  the  spemiatozoids  of  the 
higher  Cryptogamia,  and  to  perform  a ferti- 
lizing function,  not  to  reproduce  the  plant 
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like  the  zoospores  of  the  other  families; 
and  the  multiplication  appears  to  be  eflected 
solely  by  the  large  olive-colom’ed  spores. 
(See  Fucace.®.) 

Synopsis  of  the  Families, 

1.  Fucaceje.  Frond  leathery  or  mem- 
branous, cellidar.  Fructification : spores  and 
ant/wridia  contained  together  or  separate^ 
in  spherical  cavities  imbedded  in  the  frond. 

2.  Dictyotace®).  Frond  cellular,  flat, 
compact.  Fructification : spores,  antheridia 
(and  tetraspores  ?)  an’anged  in  deflnite  spots 
or  lines  (son)  on  the  surface. 

3.  CuTLEBiACE®:.  Frotid  cellular,  com- 
pact, ribless.  Fructification : dot-like  scat- 
tered collections  of  sporanges  divided  into 
eight  compai’tments ; and  antheridia  (f)  con- 
sisting of  chambered  fllaments  in  groups  of 
curved  jointed  hairs. 

4.  Laminahiaceje.  F'ond  leathery  or 
gelatinous,  cellulai’.  Fimctification : uni- 
locular sporanges  in  indefinite  cloud-like 
patches,  or  covering  the  whole  surface  of 
the  frond ; or  multilocular  sporanges  clothing 
the  whole  surface  of  the  frond  like  an  epi- 
dermis. 

6.  Dictyosiphonace.®.  Frond  cylin- 
drical, branched,  of  filamentous  structure. 
Fructification  : ovoid  sporanges  imbedded 
lengthways  in  the  substance  of  the  frond, 
opening  by  a pore  on  the  surface. 

6.  Punctahiace®:.  F'ond  cylindrical 
or  flat,  rmbranched,  cellrdar.  Fructification : 
ovate  sporanges  in  groups  on  the  smface, 
intemrixed  with  clavate  filaments  (para- 
physes). 

7.  Spohochnace®).  Frond  leathery  or 
membranous,  cellrdar,  branched.  Fructifi- 
cation : unilocular  or  multilocular  sporanges 
attached  to  external  jointed  filaments,  free 
or  collected  in  knob-uke  masses. 

8.  Chordabiace.®.  cartilaginous 

or  gelatinous,  composed  of  horizontm  and 
verfical  jointed  filaments  interlaced.  Fruc- 
tification : unilocular  ^oranges  springing 
from  the  base  of  the  vertical  filaments 
forming  the  epidermis  of  the  frond;  and 
multilondar  sporanges  developed  later  from 
the  filaments  strrrormding  the  former. 

9.  Mybionemace®!.  FlrowfZtrrber-shaped, 
crrrstaceous,  or  spreading  as  a crust,  of  fila- 
mentous structure.  Fructification-,  unilocular 
and  multilocular  sporanges  attached  to  the 
superficial  filaments,  and  concealed  anrono- 
them. 

10.  EcTOCARPACEiE.  Froud  filiforrrr, 
jointed.  Fructification:  unilocular sjwranges, 


ovate  sacs  developed  at  the  ends  or  inter- 
mediate j oints  of  the  filaments ; and  midti- 
locidar  sporanges,  consisting  of  mirrute 
jointed  filaments  formd  in  similar  situa- 
tions. Antheridia  with  spermatozoids  have 
been  formd  in  SphaceUiria. 

BnjL.  See  under  the  Families. 

FUCUS,  Linn. — A genus  of  Fucacear 
(Fucoid  Algae),  including  some  of  the  com- 
monest and  most  abundant  of  orrr  olive- 
colorrred  sea-weeds,  growing  upon  rocks 
and  stones  between  tide-marks,  their  large 
fronds  waving  in  the  water  at  high  tide, 
and  lying  matted  together  over  the  rocks 
when  the  tide  is  out ; continually  cast 
ashore  in  quantities  after  rough  weather. 
F.  vesiculosus,  the  common  bladder-wrack,  is 
fanriliar  to  every  one  who  has  visited  a sea- 
coast.  Decaisne  and  Thuret  divide  the 
genus  into  three : Pelvetia  (F.  canaliculatus), 
Ozothallia  {F.  nodosus),  and  Fucus  proper, 
inclrrding  F.  serratus,  vesiculosus  and  cera- 
noides. 

In  F.  nodosus  aird  F.  Mackaii  the  recep- 
tacles are  lateral  and  stalked,  but  in  all  the 
rest  they  are  terminal  and  continuous  with 
the  frond  (fig.  252),  forming  oval  thickened 


Fig.  252. 


End  of  a branch  of  F.  vesiculosus,  bearing  two  terminal 
receptacles. 

Half  the  nat.  size. 

clubs,  on  which,  by  the  naked  eye,  may  be 
distinguished  a number  of  spots  or  pores. 
These  are  the  orifices  of  the  conceptacles, 
which  are  globular  cases  immersed  in  the 
substance  of  the  receptacle,  and  communi- 
cating -wath  the  outer  surface  by  a pore  (fio-. 
253).  The  centr-al  portion  of  the  receptacfe 
is  filled  up  tvith  a delicate  network  of  jointed 
filaments  sirrrounded  by  a gelatinous  sirb- 
stance,  this  medrdlary  structure  formin'r  a 
bond  of  unioir  between  the  numerous  coir- 
ccptacles.  The  iirtemal  wall  of  the  con- 
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ceptacles  is  lined  with  a dense  mass  of  de- 
licate jointed  filaments  (fig.  263)  standing 
vertically  (j>araphyses),  among  which  ap- 

Sear  the  stalked  spore-sacs,  mone  in  the 
Lcecious  and  monoecious  forms,  mixed  with 


Fig.  253. 


Section  of  a conceptacle  of  F.  canaliculatus,  containing 
sporanges,  antheridia,  and  paraphyses. 

Magnified  40  diameters. 

antheridia  in  the  hermaphrodite.  The  an- 
theridia occur  alone  in  similar  conceptacles 
in  the  monoecious  and  dioecious  forms.  F. 
canaliculatus  is  hermaphrodite  (like  Pi/c?io- 
phycus  tuherculatus,  which  however  has  an- 
theridia only  at  the  upper  part  of  the  con- 
ceptacle, near  the  pore,  spore-sacs  at  the 
lower  part)  ; in  F.  serratus,  ceranoides,  vesi- 
ctdosus,  and  nodosum  the  male  and  female 
conceptacles  occm'  usually  on  distinct  plants; 
hut  both  kinds  sometimes  occur  on  F.  no- 
dosus.  The  male  and  female  individuals  of 
the  dioecious  species  may  often  be  distin- 
guished, when  mature,  by  the  yellowish 
colour  the  antheridia  give  to  the  recep- 
tacles ; and  if  these  are  exposed  for  a short 
time  to  the  air,  the  anthendia  are  expelled 
in  masses  through  the  pores  of  the  con- 
ceptacles, and  foim  little  orange-coloured 
papillae.  The  female  plants  imder  similar 
circumstances  exhibit  olive-coloui’ed  pa- 
pillae at  the  mouths  of  the  pores,  consistmg 
of  masses  of  spores. 

The  sporanges  or  spore-sacs  consist  of 
ovate  sacs,  stalked  on  the  walls  of  the  con- 
ceptacle (fig.  253);  they  have  a double 
membrane — an  outer,  the  ^orange  or  peri- 
spoi'e,  and  an  inner,  the  ^ispore : these  ai'e 
undistinguishable  until  the  spores  escape : 
but  then  the  epispore  becomes  evident  as  an 
inner  sac.  The  epispore  encloses  at  first  a 
mass  of  olive-coloured  cell-contents ; in  F. 
canaliculatus  (Pelvetia)  this  divides  into  two 
spores,  in  F.  nodosus  (Ozothallia)  into  four, 
and  in  F.  serratus,  vesiculosus,  and  the  other 
Fuel  proper,  into  eight,  by  segmentation. 


When  mature,  the  sporange  bursts  at  the 
apex;  the  epispore  enclosing  the  spores  is 
expelled,  and  makes  its  way  towards  the 
pore  of  the  conceptacle,  and  falls  into  the 
water,  where  it  undergoes  the  following 
modifications.  Taking  F.  vesiculosus  as  an 
example,  the  expelled  epispore  encloses 
eight  spores,  forming  what  Thuret  calls  an 
octospore.  This  swells ; and  the  spores  be- 
come rounded,  separating  from  each  other ; 
and  the  upper  part  of  the  epispore  begins  to 
dissolve.  The  spores  become  removed  from 
the  lower  part  of  the  epispore  (marked  by 
the  impres.sion  of  the  stalk  of  the  sporange)  ; 
and  it  then  becomes  evident  that  they  are 
enclosed  in  a third  membrane,  which  is  at- 
tached to  the  epispore  in  the  centre  of  its 
base,  so  that  as  the  spores  emerge  from  the 
dissolving  sxmimit  of  the  epispore  the  in- 
ternal membrane  becomes  sti’etched  up- 
ward, imtil  it  finally  bursts  and  sets,  the 
spores  fi’ee.  These  changes  of  the  octospore 
are  generally  passed  through  in  about  an 
hour,  sometimes  much  more  rapidly. 

The  antheridia  consist  of  minute  ovate 
sacs,  attached  in  great  numbers  to  hair-like 
filaments  gi’owing  from  the  intemal  surface 
of  the  conceptacle  (fig.  254).  ’tMien  young, 


Fig.  254.  Fig.  265. 


Fig.  254.  A branched  cell  of  F.  nodosus,  bearing  a per- 
fect and  an  imperfect  anthcridium.  Magn.  200  diams. 

Fig.  255.  Sac  of  an  antheridium  of  F.  serratus,  nearly 
empty,  Magn.  400  diams. 

they  are  filled  with  colourless  granular 
matter ; but  subsequently  this  becomes  con- 
densed into  little  coiqinscles  (spermatozoids 
or  anther ozoids),  fonning  a greyish  mass 
dotted  with  orange  pomts.  The  sac  is 
double;  and  the  mtemal  one  is  expelled 
from  the  outer  like  the  epispore  from  the 
sporange,  and  finds  its  way  out  from  the 
pore  of  the  conceptacle.  The  spei-matozoids 
which  fill  up  the  central  part  begin  to  move 
actively ; and  the  sac  soon  bm-sts  at  one  or 
both  ends  to  discharge  them.  The  sperma- 
tozoids (fig.  256)  are  excessively  minute, 
transparent  bodies,  scarcely  1-5000”  long, 
enclosing  a gramde  of  an  orange-colour  in 
most  spores,  but  greyish  in  F.  canaliculatus. 
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The  sperniatozoids  have  two  cilia,  of  un- 
equal length,  one  directed  forwards,  the 
other  backwards ; the  form  of  the  spenna- 
tozoids  and  the  direction  of  the  cilia  vary 
in  different  species, — the  one  directed  for- 
ward usually  moving  with  gi’eat  rapidity, 
and  producing  locomotion,  while  the  other 
trails  behind  like  a rudder. 

The  most  interesting  and  important  point 
connected  with  the  genus  Fuciis  is  the 
process  of  fecimdation,  which  has  been 
distinctly  made  out  by  Thuret,  showing  the 
existence  of  sexes  in  the  Algae,  at  least  in 
one  familj'. 

When  a drop  of  (sea-)  water  containing 
active  spemiatozoids  is  added,  upon  a slide 
upon  which  the  free  spores  above  described 
have  been  previously  placed,  the  whole 
operation  of  the  fertilization  may  be  traced 
under  the  microscope.  The  spermatozoids 
attach  themselves  in  great  numbers  to  the 
spores,  and  by  the  motion  of  the  cilia  com- 
municate to  them  a rotatory  movement, 
often  very  rapid.  The  field  of  the  micro- 
scope becomes  covered  with  these  large 
brownish  spheres  bristling  with  spermato- 
zoids, and  rolling  in  aU  directions  among 
the  crowd  of  those  stiU  unattached.  After 
about  half  an  hour,  the  movement  of  the 
spores  ceases;  the  spemiatozoids  move  for 
some  time  longer.  In  a few  minutes  after 
the  contact  of  the  spermatozoids,  such  fer- 
tilized spores  wiU  be  found  coated  with  a 
membrane,  the  presence  of  which  is  readily 
made  out  by  placing  the  spore  in  syrap, 
which  causes  the  granidar  contents  to  con- 
tract and  shrink  away  from  the  envelope, 
which,  moreover,  may  be  coloured  blue  Iby 
sulphuric  acid  and  iodine.  The  spore  next 
begins  to  enlarge  and  gi’ow  by  cell-division, 
one  end  becoming  elongated  into  a trans- 
parent filament  like  a radicle  (fig.  266)  ; 


Spore*  of  F.  serratus  in  various  stages  of  germination. 
Magnified  lOU  diameters. 

.several  more  of  these  are  afterwards  foraied 


as  the  upper  part  gi-ows,  and  they  become 
organs  oi  attachment  by  which  the  young 
frond  is  fixed  to  a stone  or  other  support. 
The  above  description  comesponds  in  all 
essentials  to  the  process  as  it  occurs  in  the 
other  species.  The  spores  of  F.  vesiculosus 
have  been  fertilized  with  spermatozoids  of 
F.  serratus  by  Thuret ; but  no  other  experi- 
ments of  hybridation  were  successful. 

One  or  two  other  points  deserve  notice. 
The  orange  spot  of  the  spemiatozoids  is  co- 
loured blue  by  sulphuric  acid  (like  Chloro- 
phyll). Sugar  and  sulphuric  acid  colour 
the  spermatozoids  red  (Proteine).  The 
membrane  of  the  sporange  (^perispore)  is 
coloured  blue  by  sulphuiic  acid  and  iodine 
(Cellulose)  ; but  this  is  not  the  case  with 
the  epispore  nor  the  internal  membrane, 
even  after  treatment  with  caustic  potash. 
In  F.  eanalimlatus,  however,  there  is  a la- 
minated coat  immediately  surrounding  the 
spores,  which,  when  placed  in  sea-water, 
separate,  while  the  coat  swells  and  forms  a 
kind  of  gelatinous  envelope,  which  appears 
as  if  covered  with  cilia ; these  pseudo-cilia 
appear  to  be  analogous  to  the  similar  ap- 
pearances in  the  gelatinous  sheath  of  Dbs- 
MEDiACE.®  and  other  Conpervolds. 

The  months  from  December  to  March  are 
the  most  favourable  for  observing  the  above 
phsenomena.  No  covering  glass  must  be 
used  on  the  slide,  imless  prevented  by  a thin 
glass  support  from  pressing  on  the  spores 
and  deforming  them.  A power  of  150  to 
200  diameters  suffices  for  most  of  the  ob- 
servations,— for  the  spermatozoids  and  the 
actual  fecundation,  a power  of  300.  Sea- 
water must  always  be  used.  The  germina- 
tion of  the  spores  may  be  observed  by  placing 
them  on  glass  slides  moistened  with  sea- 
water, and  keeping  them  under  a bell-glass 
standing  in  a dish  containing  sand  moistened 
with  sea-water. 

Blbl.  Harvey,  Br.  Marine  Alg.  p.  18. 
pi.  ID;  Fhyc.  Brit.  pis.  47,  62,  168,  214 ; 
Greville,  Alg.  Brit.  pi.  181 ; Decaisne  and 
Thuret,  Ann.  des  Sc.  Nat.  3 sdr.  iii.  p.  5; 
Thuret,  ibid.  xvi.  p.  6, 4s6r.  ii.  197,  vii.  p.  34.’ 

_ FUNARIA,  Schreb. — A genus  of  Fima- 
riaceae  (Acrocarpous  Mosses),  the  common 
species  of  which  (F.  hygrometrica)  is  weU- 
known  on  account  of  the  hj^groscopic  cha- 
racter of  its  fruit-stalk,  which  twists  in 
and  unwists  again  when  wetted.  It 
exhibits  stomata  on  the  neck  of  the  cansnlp 

(fig;  262).  ^ 

Bibl.  Wilson,  Bryol.  Brit.  p.  268. 
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rioidese  (Acrocarpous  Mosses)  of  loosely- 
tufted  or  gregarious  habit,  growing  on  the 
ground ; the  stem  loosely  leaved,  very  sim- 

Sle.  Inflorescence  monoecious ; antheridial 
owers  disk-shaped,  mostly  terminal  on  a 
special  branch.  Antheridia  small,  oval. 
Ai’chegones  small,  narrowly  apiculate.  Pa- 
raphyses  filiform  at  base,  club-shaped  and 
articulate  at  the  apex.  Peristome,  if  pre- 
sent, cartilaginous,  red,  streaked,  with  soli- 
tary, oblique,  trabeculate  teeth. 

British  Genera. 

1.  Funaria.  Capsule  asymmetrically 
arched  (fig.  257) ; orifice  oblique,  very 

Fig.  257.  Fig.  258. 


F.  hibernica. 

Fig.  257.  A ripe  capsule  with  its  twisted  seta. 

Fig.  258.  An  immature  capsule,  covered  by  its  calyptra. 

Magnified  25  diameters. 


F.  hibernica. 

Teeth  of  the  peristome,  with  appendices. 
Magnified  150  diameters. 

.small;  stalk  much  cur\'ed,  elongated,  very 
hygroscopic  and  twisting.  Calyptra  ven- 


tricose-dimidiate,  roimded  at  the  base,  ob- 
tuse, shorter  than  the  capsule,  or  larger  and 
tnmeate  at  the  base  (fig.  258).  Peristome 
double,  erect;  outer  of  sixteen,  oblique, 
broadly  lanceolate  - subulate,  trabeculate 
teeth,  with  appendices  near  the  point  (fig. 
259),  chained  together  at  the  apex  by  a 
reticular  disk;  the  inner  as  many  as  the 
outer,  opposite  and  adnate  at  the  base,  lan- 
ceolate, granular,  with  a longitudinal  line. 
Cells  of  the  operculum  circinately-retimlate 
at  the  apex. 

2.  Pyramidhim.  Calyptra  squarely-py- 
ramidal,  apiculate,  entire  at  the  base,  far 
exceeding  the  capsule,  totally  covering  it, 
inflated  and  persistent,  bm'sting  at  the  mid- 
dle of  the  side,  longer.  Capsule  symme- 
trical, erect,  pjoiform,  without  a peristome. 
Operculmn  regularly  areolate, 

3.  Physcomitrimn. 

Calyptra  mitre-shaped 
split  at  the  base  into 
several  lacinise,  entii’e 
below,  much  shorter 
than  the  capsule, 
with  a long  apiculus. 

Capsule  symmetrical, 
straight,  pyiiform, 
without  a peristome. 

Operculum  regularly 
areolate. 

4.  Entosthodon.  Ca- 
lyptra bladder-like,  di- 
midiate, with  a 

apiculus,  entire,  round-  ““sa-  25  d.ams. 

ed  or  truncate,  readily  splitting.  Capside 
symmetrical,  pear-shaped,  straight,  or  de- 
clined on  an  arched  stallc,  with  or  without 
a peristome.  Peristome,  if  present,  hori- 
zontal, erect  when  dry,  simple;  internal 
wanting  or  scarcely  perceptible ; composed 
of  very  short  lacinise.  Teeth  lanceolate, 
without  appendages,  simple  or  twin,  flat  out- 
side, trabeculate  within,  mostly  oblique  at 
the  summit,  connivent  but  not  connate. 
Operculum  regularly  areolate. 

5.  Amblyodon.  Calypti-a  hood-like,  nar- 
row, very  fugacious,  longish,  very  slender, 
composed  at  the  apex  of  very  small,  thick- 
ene(b  square  cells.  Capsule  asymmetrical, 
pear-shaped,  straight,  with  a peristome  and 
an  annulus.  Peristome  double  : extei'nal — 
teeth  sixteen,  short,  lanceolate,  obtuse,  erect, 
trabeculate  with  a slender  longitudinal 
line ; internal— equal  in  number,  lan- 
ceolate, subulate,  fissile  longitudinally  in 
the  middle,  smooth,  much  exceeding  the 
external  in  length,  yellowish,  placed  on  a 


Fig.  260. 
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shortly-grooved  membrane.  Operculum  re- 
gularly areolate. 

FUNAIUOIDEyE.  — A suborder  of 
operculated  /Vcrocarpous  (terminal-fruited) 
Mosses,  with  broadly-oval  spathulate  leaves, 
furnished  with  a lax  cylindrical  nerve,  com- 
posed entirely  of  large  parenchymatous 
cells,  lax  and  parallelogranmiic  at  the  base, 
lax,  hexagonal,  or  polygonal  towai’ds  the 
apex,  often  very  densely  filled  with  chloro- 
phyU-gramdes,  more  or  less  pellucid.  Cap- 
side  pyrifoi-m,  apophysate,  the  neck  (coUum) 
mostiv  boai-ing  stomates  on  its  epidermis 
(Kg.  262). 


Fig.  261. 


Fig.  262. 


F.  hygrometrica. 

Fig.  261.  Portion  of  the  annulus.  Magn.  100  diams. 

Fig.  262.  Epidermis  of  the  collum,  with  stomates. 

Magn.  100  diams. 

This  suborder  is  divided  into  two  fa- 
milies : 

1.  Funabiacel®).  Stem  very  simple,  ter- 
restrial. 

2.  Splachnacese.  Stem  very  much 
branched,  mostly  occurring  upon  dung  of 
animals. 

FUNGI. — A class  of  Cellidar  Flowerless 
Plants,  gi'owing  in  or  upon  damp  (vege- 
table) mould,  in  or  upon  the  wood  and  the 
herbaceous  parts  of  living  or  dead  plants, 
upon  living  or  decaying  animal  substances, 
in  solutions  of  organic  matters,  &c.  A very 
large  portion  of  the  plants  belonging  to  this 
strange  class  are  microscopic  bodies,  only  to 
be  made  out  clearly  by  means  of  a very 
high  magnifying  power : as  in  the  rest  of  the 
Tludlophjdes,  moreover,  the  reproductive 
bodies  are  simple  and  exceedingly  minute  in 
the  larger  forms  of  Fungi ; and  consequently 
dissection  under  the  microscope  is  requisite 
when  it  is  desired  to  obtain  a satisfactory 
insight  into  their  natural  history. 

The  Fungi  do  not  appear  to  be  capable  of 
a.ssimilating  inorganic  food,  and  aye  distin- 
guished from  healthy  specimens  of  almost 
all  other  plants  by  the  total  absence  of  the 
colour  depending  on  the  presence  of  chlo- 
rophyll or  its  red  modiKcations ; for  it  is 
scarcely  to  be  doubted  that  the  various  co- 
lourless Klamentqus  structures  (Leptomi- 
teai,  &c.),  occurring  in  infusions,  chemical 


solutions  and  the  like,  are  Fungi,  and  not 
Algne  as  some  have  supposed.  They  are 
allied  by  certain  forms  with  the  Alga3  and 
with  the  Lichens ; but  they  are  distinguished 
from  aU  outwardly  similar  foims  of  the  first 
by  the  spore-bearing  fruits  always  being 
elevated  into  the  air,  when  mature,  al- 
though the  thallus  or  mycelium  may  be 
aquatic.  The  higher  forms  of  Fungi  can 
scarcely  be  confoimded  with  the  higher 
YVlgae.  The  separation  from  the  Lichens  is 
more  difficult,  and  promises  to  be  still  less 
practicable  the  more  we  know  of  the  plants ; 
indeed,  some  authors  have  already  come  to 
the  conclusion  that  the  Lichens  must  be 
reduced  to  forms  of  Fungi.  Yet  the  pre- 
sence of  green  gonidial  cells  in  the  thaUus 
will  generally  sufficiently  distinguish  the 
Lichens.  We  shall  here  follow  the  old  plan ; 
and  the  distinction  ordinarily  laid  down  is, 
that  the  Lichens  are  entirely  aerial  en- 
crusting plants,  while  the  Fungi  have  their 
vegetative  structure  immersed  in  the  me- 
dium in  which  they  grow. 

The  structures  of  all  Fungi  exhibit  a well- 
defined  separation  into  two  parts,  namely, 

1,  a mycelium  (thallus),  or  vegetative  struc- 
ture, consisting  of  a mass  of  exceedingly 
delicate,  jointed  and  branched,  colourless, 
interlacing  filaments,  fonning  a kind  of 
cottony  or  felty  mass  when  gi-owing  in  the 
earth,  in  vegetable  structures,  &c.,  or  cloudy 
flocks  when  growing  in  decomposing  liquids; 

2,  of  the  reproductive  structure  or  fruit, 
which,  unlike  the  mycelium,  differs  ex- 
tremely iu  appearance  m the  various  tribes. 

The  mycelium  may  be  weU  examined  in 
the  “ spawn  ” used  for  planting  mushroom- 
beds  ; this  cottony  substance  consists  of  the 
mycelium  of  that  plant.  The  fomiation  and 
growth  of  the  mycelium  of  the  microscopic 
species,  such  as  moulds,  mildews,  &c.,  may 
be  traced  imder  the  microscope  by  scattering 
some  of  the  dust-like  fructifications  (as  the 
blue  powder  of  common  paste-mould)  upon 
slips  of  glass,  and  keeping  them  in  a warm- 
ish place  under  a bell-glass  over  water,  for 
several  days.  The  filaments  will  be  seen 
spreading  from  the  spores  in  all  directions, 
and  often  advancing  to  the  formation  of  the 
fructification. 

T!h&  fructification  of  the  simplest  Fimgi  is 
nothing  more  than  a modification  of  one  or 
more  cells  at  the  end  of  a filament  which 
rises  up  from  the  general  body  of  the  mvce- 
lium.  In  Tobula,  one  or  more  gloluilar 
cells  are  produced  at  the  ends  of  filaments 
composed  of  elongated,  more  or  less  cvlin- 
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dried  cells  (PI.  20.  fiff.  7)  j these  globules 
drop  off,  and  develope  into  new  mycelia.  In 
Botrytis  (figs.  77,  78,  263),  the  tips  of  the 

Fig.  263. 


Botrytis  vulgaris. 

Fertile  filaments.  Magnified  200  diams. 


fertile  filaments  are  branched  and  clothed 
with  heaps  of  spores  arising  from  short  pe- 
dicels. In  Penicillium  (PI.  20.  fig.  15),  the 
filament  which  rises  up,  forks  at  the  end, 
each  branch  forking  again,  and  so  on,  until 
a close  tufted  pencil  of  branches  is  formed, 
each  branch  bearing  a bead-like  row  of 
.spores,  which  drop  off  separately.  Innu- 
merable modifications  of  this  mode  of  fruc- 
tification are  met  with  in  the  microscopic 
Fungi;  and  the  same  plan  dso  foims  the 
basis  of  the  fructification  of  some  of  the 
highest  fonns.  The  way  in  which  the 
greater  complexity  arises  is  by  an  increased 
development  of  the  structures  supporting 
the  layer  of  tissue  (hymenium)  upon  which 
the  spores  are  borne.  Thus  in  the  leathery 
Fungi  growing  over  damp  trunks  of  trees 
and  dead  wood  such  as  the  Ilydna,  Tlieh- 
phorce,  Hexagonia  (figs.  264,  265),  the  con- 


Fig.  264. 


Hexagonia  glabra. 
Upper  surface.  Nat.  size. 


spicuous  fungous  mass  (which  is  all  that 
ordinary  observers  notice)  developed  from  a 


flocculent  mycelium  imbedded  in  the  matrix 
on  which  the  plant  grows,  is  a fruit,  com- 

Fig.  265. 


Hexagonia  glabra.  Nat.  size. 

Lower  surface,  with  orifices  of  the  hymenium. 


posed  of  dense  cellular  tissue,  and  possessing 
pits,  channels,  cavities,  or  the  like,  the  walls 
of  which  are  clothed  with  papillose  cells, 
each  bearing  four  free  sporules,  which  drop 
off  singly  to  reproduce  the  plant.  The 
Mushroom,  as  gathered  and  brought  to 
table,  is  merely  the  ‘fruit’  of  the  Fungus 
(Ayariaus) ; and  similar  cells  beaiing  four 
sporules  are  found  clothing  the  flat  sides  of 
the  paper-like  plates  or  ‘gills’  which  ra- 
diate on  the  under  side  of  the  flat  ‘ cap  ’ of 
the  Frmgus.  (See  Basidiospohes.) 

Another  mode  of  fractification  is  metwith 
in  the  Fimgi ; and  by  this  they  in  some  cases 
come  exceedingly  close  to  the  Lichens.  The 
simplest  fomi  of  the  second  kind  of  fnictifl- 
cation  is  seen  in  the  ‘ Mildews  ’ (Burotium, 
Mucor,  See.),  where  the  upright  filament 
arising  fi’om  the  flocculent  mycelium  does 
not  bear  free  spores,  as  in  PemciUiuni,  Botry- 
tis, Sec.),  but  a compai-atively  large  sac,  filled 
with  minute  spomles ; and  these  sporules 
are  scattered  by  the  bm’stiug  of  the  sac.  In 
the  Heh-ellce,  Pezizee,  Spathulea  (fig.  40), 
Leotia  (fig.  42),  Sec.,  stnictiu-es  of  a fleshy 
or  leathery  character,  growing  upon  damp 
wood.  Sec.,  we  have  comiterparts  to  the 
Ilydna,  Thelcphorce,  Sec.,  since  they  have 
fruits  arising  from  a flocculent  mycelium, 
but  them  spore-bearing  cells  appear  as  defi- 
nite groups  of  vesicles  or  sacs  of  elongated 
form,  producing  sporules  (usually  eight)  in 
their  cavities.  In  the  Tmfiles  ( Tuber,  Eh- 
phomyces,  fig.  185),  Sec.  the  spores  are  foimd 
in  fom’S  or  eights,  in  sacs  in  the  internal 
convoluted  substance  (while  in  the  Puff- 
balls, where  the  internal  mass  finally  breaks 
up  into  powder,  the  spores  are  developed 
free,  as  in  the  Agarics,  t&c.).  More  minute 
accoimts  of  these  structures  will  be  found 
under  Thecaspohes  and  the  various  ge- 
nera. 
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It  ■was  lon^  imagined  that  these  two 
modes  of  producing  the  spores  afforded  a 
firm  basis  tor  the  classification  of  the  Fungi ; 
but  recent  discoveries  seem  to  indicate  that 
characters  derived  from  the  fructification 
ai"e  as  unsafe  here  as  in  the  Alga3,  in  the 
present  state  of  our  knowledge.  Thus  if 
l)e  Bary’s  obseirations  on  Agarictis  are  cor- 
rect, arr  asciferous  structm-e  occurs  in  the 
highest  group  of  the  basidiosporous  classes. 
The  orders  Coniomycetes  and  Ascomycetes 
also  are  confounded  together  by  the  nume- 
rous genera  which  er^ibit  both  asci  and 
stglospores,  although  the  latter  ma,y  perhaps 
be  regai’ded  as  merely  a modification  of  the 
ascosporous  structure.  Tulasne  has  also 
pointed  out  a peculiar  structure  analogous 
to  the  so-called  of  the  Lichens, 

namely  very  minute  cylindrical  bodies  grow- 
ing upon  free  points  finin  the  fructifying 
siufaces  of  the  Fungi ; these  bodies,  quite 
distinct  from  the  basidiospores  and  theca- 
spores,  are  called  spermatia  (PI.  20.  figs.  3, 
4,  17  s).  The  physiological  relations  of 
these  various  structures  are  as  yet  quite 
obscui’e;  and  they  are  dwelt  upon  but  slightly 
here,  from  the  absence  of  definite  generaliza- 
tions on  the  subject;  they  present  a field  for 
most  desirable  observations. 

The  minutiae  of  the  stmcture  of  the  Fungi 
may  be  treated  most  satisfactoiily  under  the 
heads  of  the  orders  (Ascomycetes,  Conio- 
mycetes), since  the  elements  are  very  simi- 
lar in  aU,  while  the  modes  of  combination 
are  very  varied,  and  in  most  cases  peculiar 
to  the  families. 

The  Fungi  are  divided  by  Mr.  Berkeley 
into  six  orders ; and  as  the  facts  which  have 
lately  come  to  light,  throwing  doubt  on  the 
validity  of  some  of  the  divisions,  are  not  yet 
sufficiently  numerous  to  allow  of  satisfactory 
general  conclusions,  we  adopt  these  orders 
as  practically  convenient,  reserving  the  re- 
marks on  this  subject  to  the  description 
of  certain  families.  (See  SpinaERONEMBi, 
Sphjeriacei.) 

1.  Hymenomycetes  or  Agaricoideje 
(^Mmh-ooms,  &c.).  Mycelium  floccose,  in- 
conspicuous, bearing  conspicuous  fleshy 
fruits  of  various  foims,  which  expand  when 
perfect  so  as  to  expose  the  hymenium  or 
sporiferous  membrane  to  the  air.  Spores 
generally  borne  in  fours  on  short  pedicels 
arising  from  cells  of  the  hymenium. 

2.  Gasteromycetes  or  Lycoperdoi- 
DE.®  (Puff-balls,  See.}.  Mycelium  floccose, 
inconspicuous,  bearing  usually  globular  or 
oval  leathery  fruits,  which  are  at  first  solid. 


with  internal  convolutions  clothed  by  the 
hymenium,  bearing  the  spores  in  fours  on 
distinct  pedicels,  the  internal  convoluted 
portions  finally  breaking  up  and  constituting 
a pulverulent  or  gelatinous  mass  enclosed  in 
a featheiy  membrane  {peridium}. 

3.  Coniomycetes  or  Uredoiiie® 
(Smuts,  ^c.).  Mycelium  filamentous,  pa- 
rasitical, bearing  usually  sessile  masses  of 
(microscopic)  fructification,  consisting  of 
groups  of  sessile  or  stalked  spores,  some- 
times septate. 

4.  Hyphomycetes  or  Botrytotde® 
(Mildews,  ^-c.)  ^licroscopic).  Mycelium 
filamentous,  epiphytic,  producing  erect  fila- 
ments bearing  teiminal,  fi’ee,  single,  simple 
or  septate  spores. 

6.  Ascomycetes  or  Helvelloide® 
(Truffles,  Morells,  ^c.}.  Mycelium  incon- 
spicuous, bearing  fleshy,  leathery,  homy,  or 
gelatinous,  lobed  or  wart-like  fructifica- 
tions, containing  internally,  or  on  the  sm- 
face,  groups  of  elongated  sacs  (asci  or  theem), 
in  the  interior  of  which  the  spores  (generally 
eight)  are  developed. 

6.  Physomycetes  or  Mucoroipe® 
(Moulds}.  Mycelium  (microscopic)  fila- 
mentous, bearing  stalked  sacs  containing 
numerous  exceedingly  minute  sporules. 

Bebl.  Berkeley,  Fungales,  in  Lindley’s 
Vegetable  Kingdom ; Fungi,  in  Hooker’s 
British  Flora ; also  numerous  papers  in  the 
Ami.  Nat.  Hist. ; Montagne,  Organographic 
and  Physiologic  Sketch  of  the  class  Fungi, 
translated  by  Berkeley  in  Ann.  Nat.  Hist. 
vol.  ix. ; Corda,  leones  Fungorum,  Prague, 
1837-40 ; Greville,  Scottish  Cryptogamic 
Flora ; Nees  v.  Esenbeck,  System  der  Pilze ; 
Fries,  Sy sterna  My  colog. ; Summa  Vegetabil. 
Scan.  See  also  the  references  given  under 
the  heads  of  the  families. 

FUNGUS-BED. — Mycologists  find  this 
very  useful  for  growing  the  microscopic 
Fungi.  It  is  best  made  of  a small  wooden 
box  half-tilled  with  damp  bog-earth,  and 
covered  with  a plate  of  glass.  In  winter  it 
shoidd  be  kept  in  a warm  room. 

FURCELLARIA,  Lamx. — A genus  of 
Cryptonemiaceae  (Florideous  Algae),  con- 
taining one  commonBritish  species,  gi’omng 
on  rocks  and  stones  between  tide-marks, 
consisting  of  a fastigiate,  dichotomously- 
divided  frond,  6 to  12"  high,  of  a brownish- 
puiple  colour,  and  somewhat  cartilaginous 
texture.  The  tetraspores,  which  are  linearly 
arranged,  areimbeddedin  the  periphery  of  the 
swollen  pod-like  extremities  of  the  branches. 
Conceptacular  fruit  as  yet  unlmown. 
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Bibl.  Harvey,  Hr.  Mar.  Alg.  p.  147, 
pi.  18  C ; Phyc.  'Bnt.  pi.  94 ; Greville,  Al<?. 
Brit.  pi.  11 ; Eng.  Bot,  pi.  894. 

FlTRCULAlvIA,  Lam. — A genus  of  Ro- 
tatoria, of  the  family  Hydatinaea. 

Char.  Eye  single,  frontal;  tail-like  foot 
forked.  Several  species ; aU  aquatic  but 
one,  which  is  marine. 

1.  F.  Reinhardtii,  E.  (PI.  34.  fig.  34;  fig.  33, 
teeth).  Body  fusiform,  ti’uncated  in  front ; 
foot  elongate,  c}dindrical ; toes  two,  short ; 
length  1-120". 

k oimd  creeping  w^ouLaomedea  genimdata. 

2.  F.  gibba.  Body  oblong,  slightly  com- 
pressed, dorsally  convex,  ventrally  flat; 
toes  stylifonn,  half  as  long  as  the  body; 
length  1-96".  Aquatic. 

Bibl.  Ehrenb.  Infos,  p.  419;  Dujardin, 
Infos,  p.  648;  Gosse,  Nat.  Fist.  1851. 
vdii.  p.  199. 

FUSARIUIM,  Lk. — ^A  genus  of  Stilbacei 
(Hyphomycetous  Fungi),  not  very  satis- 
factorily distinguished  from  Fusispobium, 
but  having  a firm,  cellidar,  pulvinate,  fleshy 
stroma,  upon  which  the  spores  ai’e  home  on 
distinct  sporophores,  glued  together  into  an 
eriunpent  discoid  stratum.  F.  tremelloides 
is  common,  forming  roundish  orange-red 
spots  on  decaying  nettle-stems.  F.  roseum 
forms  little  gregarious  red  dots  on  the  stems 
of  beans,  Jerusalem  artichokes,  and  other 
plants. 

Bibl.  Berk.  Hook.  Brit.  Flora,  ii.  pt.  2. 
p.  355 ; Fries,  System.  Myc.  iii.  469,  Summa 
Vcg.  472 ; Greville,  Sc.  Crypt.  Flora,  pi.  20 ; 
Fresenius,  zur  Mycohgie,  Heft  1.  p.  35. 

FUSIDIUM,  Lk.  See  Fusispobium. 

FUSISPORIUM,  Lk.— A genus  of  Sepe- 
doniei  (Hyphomj^cetous  Fimgi),  growing 
upon  vegetaole  substances,  often  when  de- 
caying, forming  either  a kind  of  mildew  or 
suDsequently  an  extensive  gelatinous  stra- 
tum, bearing  spindle-shaped 
spores  (flg.  266).  The  myce- 
hum  is  composed  of  very  de- 
licate filaments,  which  are 
generally  evanescent,  and 
partially  dissolve  so  as  to 
glue  the  fallen  spores  into  a 
mass  imon  a ti’emeUoid  ma- 
trix. Several  species  are  of  a 
rose-colour.  Tne  genus  Fu-  Fusisporium. 
sidiuni,  Lk.,  is  separated  by  Spores.  Magn. 

' .1 ' P Ta  • 400  diams. 

some  authors  from  lusi- 
sporinm,  Lk.,  in  which  the  mycelium  is  con- 
verted into  an  effused  gelatinous  stratum, 
and  placed  among  the  Mucedines,  on  ac- 
coiiut  of  its  evanescent  mycelium  aud  the 


absence  of  a stroma ; but  the  distinction  ap- 
pears unimportant.  Numerous  species  are 
recorded  as  British.  F.  atrovirens  is  a de- 
structive mildew  on  onions.  F.  yriseimi  is 
common  on  dead  leaves.  F.  fami  is  remark- 
able for  forming  large  orange-red  patches, 
many  feet  in  width.  The  genus  FusABiuir 
differs  from  this  in  the  presence  of  a discoid 
stroma. 

Bibl.  Berk.  Hook.  Brit.  Flora,  ii.  pt.  2. 
p.  251,  Ann,  Nat.  Hist.  vi.  p.  438.  pi.  14. 
fag.  28 ; 2 ser.  Hi.  p.  178 ; Fries,  Sijst.  Myc. 
iii.  p.  442,  Summa  Veget.  p.  473;  Greville, 
Sc.  Crypt.  Flora, 102.  figs.  1 & 2. 

FUSULINA,  Fisch.— A genus  of  Fora- 
minifera,  of  the  order  Helicostegia,  and 
family  Nautiloidai. 

Shell  equilateral,  almost  fusiform,  elon- 
gated transversely;  spire  regular,  embracing 
at  all  ages ; chambers  few,  simple,  without 
internal  sections,  anastomosing  at  the  ends 
of  the  shell  only ; orifice  single,  transverse, 
situated  opposite  the  return  of  the  spire. 

F.  cylindrica  (PI.  42.  fig.  30).  N ot  British. 

Bibl.  That  of  the  family. 

G. 

GALLIONELLA,  Bory.  = Melosiba, 
Agardh.  Gall.  /e7Ti<^i«c«=DiDYMOHELix. 

GALLS. — These  are  abnormal  growths, 
tumours  as  they  might  be  called,  produced 
upon  or  in  vegetables  by  the  action  of  ani- 
mals, especially  insects  of  the  family  Hjme- 
noptera.  They  are  supposed  to  ai’ise  fr'om 
the  iiTitation  caused  by  a poisonous  liquid 
dischai’ged  into  the  orifice  made  by  the 
insect  for  the  introduction  of  its  egg.  At 
all  events  a convergence  of  the  nutritive 
juices  towards  the  woimd  takes  place, 
whence  results  a kind  of  hjpertrophy  of  the 
tissues,  and  frequently  the  accmuulation  of 
such  substances  as  stai'ch  in  the  cells.  The 
foims  may  be  regidar  or  irregul.ar ; most  of 
them  are  characteristic,  as,  for  example,  the 
weU-lmown  nut-gall,  the  oak-apple,  the 
bedeguar  of  the  rose,  &c.  Both  cellidar 
and  vascidar  structm’es  contiibute  to  foim 
the  substance  of  galls.  We  cannot  enter 
into  their  minute  structure  here,  but  refer 
to  an  elaborate  paper  by  Dr.  Lacaze-Du- 
thiers.  See  APHiDiE  and  CvmpiDiE. 

Bibl.  Lacaze-Duthiers,  Ann.  des  Sc.  Nat. 
3 s4r.  xix.  273,  where  also  the  earlier  litera- 
ture is  given. 

GALUMNA,  Heyden,Gervais. — A genus 
of  Arachnida,  of  the  order  Acarina,  and  fa- 
mily Oribatea. 

Clhar.  Abdomen  subglobular,  depressed; 
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sides  of  the  pseudo-thorax  forming  n salient 
or  wing-like  angle ; legs  of  moderate  length. 

This  genus  approximates  to  _ 

The  three  species,  the  bodies  of  which 
are  of  a blackish,  blackish-chestnut,  or  ash- 
colour,  are  found  on  mosses. 

Bibl.  Walckenaer,  Arachnid.  (Gervais) ; 
Hermann,  Mini.  Aptdr,  p.  91 ; Koch, 
Dmtschl.  Cnistac.  &c. 

GAMASEA.— A family  of  Arachmda,  of 
the  order  Acaiina. 

Characterized  by  the  free  filiform  palpi, 
the  chelate  mandibles,  and  the  legs  with 
two  claws  and  a caruncle.  Generally  pa- 
rasitic, and  found  upon  insects  and  birds ; 
some  upon  fishes,  reptiles,  and  mammals. 

1.  Dennanyssus.  Body  soft ; last  joint  of 
palpi  smallest ; labium  acute ; mandibles — 
of  male,  chelate,  outer  claw  very  long, — of 
female,  ensiform ; le^s  with  two  claws  and 
a caruncle,  anterior  longest,  coxae  approxi- 
mate. On  birds  and  hats  (PI.  2.  fig.  24). 

2.  Gamasus.  Labium  trifid ; body  with 
usually  two  dorsal  plates ; anterior  legs 
generally  longest,  second  pair  sometimes 
incrassate;  no  eyes.  On  insects,  &c.  (PI. 

2.  fig.  26). 

3.  Pteroptus.  Body  depressed;  last  joint 
of  palpi  longest;  legs  stout,  with  short 
joints.  On  bats  (PI.  2.  fig.  39). 

4.  Uropoda.  Body  depressed,  with  a 
round  dorsal  plate,  and  a deciduous  funnel- 
shaped  anal  peduncle,  serving  to  fix  the 
body.  On  beetles,  mosses,  &c.  (PI.  2.  fig.  25). 

5.  Halarachne.  Body  elongate,  with  a 
dorsal  and  ventral  plate  ; labium  bifid.  In 
the  nostrils  of  a seal  {Halichocrm). 

See  also  Augas  and  Cams. 

Bibl.  Genms,  Walckenaer' s Apt.  in. '21^  •, 
Duges,  Ann.  des  Sc.  Nat.  2 sdr.  24;  Koch, 
Deutschlands  Crustac.  &c. ; V.  d.  Hoeven, 
Zool.  i.  658. 

GAMASUS,  Latr. — A genus  of  Arachnida, 
of  the  order  Acarina,  and  family  Gamaska. 

Species  numerous ; mostly  parasitic  upon 
insects;  some  found  upon  the  ground;  others 
on  animals. 

1.  G.coleoptratoni7n(P\.2.f\g.2G).  Found 
upon  dung-beetles  (Geotrupes,  &c.).  An- 
terior coxae  attached  at  a little  distance  from 
those  of  the  second  pair;  tarsi  (fig.  26a) 
w’ith  two  claws  and  an  elegant  caruncle; 
palpi  of  moderate  length ; mandibles  ter- 
minated by  a cmved  hook. 

2.  G.  marginatus.  Found  in  the  human 
brain ; also  on  a fiy. 

3.  G.  telarius,  the  hot-house  red  spider ; 
reddish,  with  two  black  spots  on  abdomen. 


4.  G.  nniscarmn.  On  the  house-fly. 

Bibl.  That  of  the  family. 

GAMIiLVRUS,  Latr.— A genus  of  Crus- 
tacea, of  the  order  Amphipoda,  and  family 
Gammarina. 

The  searcher  for  the  freshwater  Diatoma- 
cese  will  sm-ely  meet  with  Ga^nmarus  pulex 
(PI.  43.  fig.  22),  the  freshwater  shrimp,  in 
muddy  brooks  and  streams.  It  attains  a 
length  of  about  1-2",  and  moves  its  curved 
boc^  through  the  water  by  means  of  its 
caudal  appendages,  frequently  lying  on  its 
back  or  side  during  the  process.  Gervais 
distinguishes  G.Jlmiatilis  from  G.  pulex,  by 
the  former  having  a dorsal  spine  at  each 
abdominal  joint,  whilst  in  the  latter  this  is 
absent. 

There  are  twenty-three  species  of  Gam- 
marus,  many  of  them  marine.  Talitrus  sal- 
tutor,  the  sand-hopper,  found  bun-owing  in 
and  hopping  upon  the  sand  of  the  sea-shore, 
also  belongs  to  the  family  Gam^narina. 

Bibl.  Desmarest,  Consid,  general,  s.  1. 
O'ustac. ; M.-Edwards,  Crustac.  iii. ; Ger- 
vais, Ann.  des  Sc.  Nat.  1835. 2 sdr.  iv. ; West- 
wood,  PM.  Trafis.  1835;  Bate  and  West- 
wood,  A7m.  Nat.  Hist.  1857.  xix.  p.  135. 

GANGLION -GLOBULES,  or  nerve- 
cells.  See  Nerves. 

GASTEROMYCETES.  — An  order  of 
Fungi,  characterized  by  the  production  of 
their  free  spores  upon  basidia  seated  on  a 
spoiiferous  structure  forming  convolutions 
in  the  interior  of  an  excavated  fruit,  which 
ultimately  bursts  to  allow  the  sporiferous 
structure  to  expand  and  scatter  its  spores. 
The  fruit  of  the  Gasteromycetes  is  ordinarily 
a globular,  elliptical,  or  shapeless  mass,  vary- 
iug  in  size  from  microscopic  minuteness  to 
the  dimensions  of  large  leather  balls,  often 
stalked,  arising  from  an  inconspicuous  floc- 
culent  mycelium.  This  external  body  con- 
sists of  a leathery  or  membranous,  simple 
or  double  sac  (pe7-idiu7/i),  which  bm-sts  in 
various  ways  at  maturity.  When  examined 
young,  these  Fungi  appear  solid;  but  ns 
they  advance,  various  sti-uctm-es  become 
gradually  marked  out  in  their  interior,  and 
appear  more  and  more  distinct  until  mntui-e. 

Li  the  Nidulariacei  little  co7iceptacles  are 
developed  in  the  interior  of  the  sac-like 
peridium ; and  when  the  latter  is  mature, 
it  opens  like  a cup  or  vase  at  its  summit, 
exhibiting  the  conceptacles  within,  Ijdng 
like  eggs  in  a nest.  These  conceptacles  are 
hollow,  and  lined  with  basidia  beai-ing  free 
spores. 

The  Myxogastres  are  minute  Fungi  grow- 


GASTEROMYCETES. 


GASTEROMYCETES. 


[ 308  ] 


ing  upon  "wood,  leaves,  &e.,  and  looking  at 
first  to  the  naked  eye  lilce  patches  of  froth. 
The  early  development  of  this  group  is  not 
satisfactorily  made  out;  De  Baryhas  recently 
published  a most  remarkable  paper  respect- 
ing it  (see  Myxogaste.es).  The  mucous  or 
frothy  masses  ultimately  dry  up  and  leave 
little  sessile  or  stalked  capsules  or  concep- 
tacles  (figs.  145,  147).  At  maturity,  the 
conceptacles,  which  are  sacs,  and  consist  of 
a double  peridium,  bm'st  and  emit  the  spori- 
ferous  structure,  which  often  rises  from  the 
conceptacle  and  expands  in  various  forms. 
The  sporiferous  structm’e  is  called  the  capil- 
litium,  and  consists  of  a collection  of  simple 
or  anastomosing  filaments,  either  attached 
to  the  peridium — and  forming  a kind  of  net- 
work, from  between  the  meshes  of  which 
(probably  the  seat  of  thefr  development) 
the  spores  fall  out — or  free  and  discharged 
with  the  spores.  The  free  filaments  of 
several  genera  are  marked  with  strise,  which 
in  Teichta  may  be  clearly  seen  to  arise 
fi’om  a spiral  fibrous  structure  like  that  of 
the  elaters  of  the  Hepaticacese. 

The  Trichogastres  exhibit  in  most  cases 
the  appearance  of  a leather  ball,  arising 
from  an  inconspicuous  flocculent  mycelium ; 
but  in  Broomeia  the  sporanges  are  imbedded 
in  large  nrimbers  in  a common  fieshy  matrix. 
The  internal  structure  differs  to  a consider- 
able extent  in  its  earlier  stages.  The  peri- 
dium is  either  single  or  double,  the  inner 
being  often  quite  free,  and  becoming  everted 
at  the  time  of  dehiscence.  The  interior  of 
Polysaccum  (fig.  267)  and  Scleroderma  (fig. 

Fig.  267.  Fig.  268. 


Polysaccum  crassipes. 

Fig.  267.  Natural  size. 

Fig.  268.  Section  from  ditto,  showing  the  loculi. 


270)  consists,  in  the  early  state,  of  a mass  of 
structm'e  formed  by  the  prolongation  of  the 
peridium,  in  the  form  of  septa,  in  all  direc- 


tions into  the  interior,  so  as  to  divide  it  into 
chambers,  each  of  which  contains  a nucleus  of 
filamentous  celhdar  substance,  or  concepta- 
cle, hollow  in  the  centre,  into  which  project 
the  ends  of  the  filaments,  bearing  basidia 
with  two  to  six  spores.  At  the  epoch  of 
maturity  all  the  intemal  structure  has  va- 
nished, except  the  spores  and  detached  par- 
ticles of  the  filaments  on  which  they  were 
developed ; and  these  escape  on  the  bursting 


Fig.  269. 


Fig.  270.  Fig.  271. 


Scleroderma  vulgare. 

Fig.  270.  Portion  of  the  internal  mass.  Magn.  200 
diams. 

Fig.  271.  Cells  of  the  hjrmenium,  with  basidia  and 
spores.  Magn.  400  diams. 

of  the  now  bag-like  peridiimi,  as  a fine  pow- 
der. In  Jjycoperdoji,  &c.,  it  is  not  the  peri- 
dium which  is  continued  inwards  to  form 
chambers ; it  fomis  a single  or  double  sac, 
containing  a fieshy  substance  (yleba),  hol- 
lowed out  into  sinuous  cavities  clothed  with 
basidia.  In  course  of  ripening,  the  spongy 
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ninss  disappeai’s,  leaving  only  a collection  of 
minute  spores  and  tilameutous  fragments, 
which  ai’e  emitted  by  the  bursting  of  the  pe- 
ridium, — a process  exhibiting  many  curious 
pecidiarities  in  this  group. 

The  Phalloidei  are  roundish  or  ovoid 
fleshy  balls  in  their  earlier  stages,  but  when 
opened  exhibit  a distinct  peridium  and  a 
central  lacunose  sporiferous  structui’e.  The 


Fig.  272. 


Lycoperdon  cepaeforme. 

Section  of  the  gleba  showing  the  loculi,  on  the  walls  of 
which  the  spores  are  produced. 

Magn.  200  diams. 

peridium  consists  of  two  layers,  an  inner 
and  an  outer,  imited  by  firm  gelatinous  tis- 
sue traversed  by  transverse  membranous 
septa,  and  exhibits  a tendenw  to  split,  like 
an  orange,  into  quarters.  When  the  peri- 
diiun  bursts,  which  it  usually  does  at  the 
apex,  the  central  sporiferous  structure 
enierges,  imder  various  fomis.  In  Phcdlus 
it  is  a capitate  or  clavate  co- 
lunm ; in  Clathms  (fig.  273), 
an  elegant,  globular,  fleshy 
trellis ; in  Aseroe,  a column 
with  a stellate  head,  &c.  In 
all  cases,  the  spores,  which  are 
developed  on  convolutions  of 
the  fleshy  sporiferous  mass 
(f/lcba),  on  basidia,  are  fomid 
detached  and  confluent  into  a 
wetviscidmass  adheringtothe 
sporiferous  surface  at  the  time 

The  sporiferous 
frame  - work 
emerged  from 
the  ruptured 
the  mature  sporiferous  layer  is  peridium. 
distinctive  between  the  Rhal-  i-iofh  "at- 
loidei  and  the  Ilymenoiaycctes,  to  which 
they  bear  many  relations. 

'Ihe  Ilj-pogaei  receive  their  name  from 
their  subteiTaneous  habitof  growth,  in  which 


this  has  emerged  from  the  pe- 
ridiiun  and  expanded  to  its  full 
size.  This  wet  condition  of 


Fig.  273. 


Clathrus 

cancellatus. 


they  resemble  Truffles,  a tribe  of  Ascomy- 
cetes  bearing  much  external  similarity  to 
these  phmts  (see  Ttjberacei).  The  ge- 
neral choi’acter  is  that  of  globular  or  de- 
pressed balls,  growing  imde:^oimd,  sessile 
on  a flocculent  mycelium.  They  exhibit  a 
peridium  enclosing  a fleshy  gleha,  excavated 
into  sinuous  cavities  lined  by  a membrane 
bearing  basidiospores.  These  fruits  do  not 
bm’st,  but  set  free  their  spores  by  decaying. 

Lastly,  the  Podaxinei  bear  much  resem- 
blance to  the  Trichogastres,  but  they  always 
contain  a central  fleshy  column,  called  the 
hymenophore.  The  young  plants  exhibit  a 
peridium  passing  internally  into  a fleshy 
mass  hollowed  into  labyrinthiform  cavities 
(fig.  276),  with  a solid  column  in  the  centre 
of  all.  The  cavities  are  lined  by  a membrane 
bearing  basidiospores  (fig.  277).  The  gleba 


Secotium  erythrocephalura. 

Fig.  274.  Natural  size. 

Fig.  275.  Vertical  section. 

Fig.  276.  Vertical  section  throu^li  the  head,  showing 
the  labyrinthiform  cavities. 

Fig.  277.  Portion  of  a septum  dividing  the  loculi,  bear- 
ing basidia.  Magnified  400  diameters. 


sometimes  breaks  up  into  a pulverulent  mass 
of  spores  and  filaments ; sometimes  it  is 
permanent.  The  internal  structure  of  this 
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order  presents  many  points  of  great  mor- 
phological interest,  but  rather  as  regards 
the  mode  of  arrangement  and  composition 
of  the  tissues  than  the  character  of  the 
ultimate  elements  themselves,  which  consist 
of  the  ordinary' filamentous  interwoven  tissue 
of  Fungi  in  the  general  mass  of  the  structure, 
and  of  globular  loosely  packed  cells  in  the 
sporiferous  regions. 

Si/Hopsis  of  the  Families. 

1.  PoDAXDTEi.  Periclium  dehiscent,  en- 
closing a sinuously  excavated,  fleshy,  spori- 
ferouS  mass,  falling  to  powder  or  peimanent 
when  mature,  with  a central  solid  column. 

2.  Hypogjei.  Peridium  indehiscent, 
coating  a fleshy,  sporiferous  mass.  Subter- 
raneous, at  first  distended  with  jelly. 

3.  Phaxloidei,  Peridium  dehiscent, 
enclosing  a fleshy  sporiferous  mass,  which 
emerges  from  the  burst  peridium  as  a club- 
shaped  or  capitate  column,  or  a globular 
network  of  wTinlded  fleshy  processes,  coated 
on  the  sporiferous  surfaces  vrith  a dark- 
colom’ed  foul-smelling  slime  (composed  of 
minute  spores  imbedded  in  mucus). 

4.  Tiuchogastebs.  Peridium  double, 
more  or  less  distinct,  dehiscent,  enclosing  a 
midtilocular,  fleshy,  sporiferous  mass,  which 
finally  breaks  up  into  dust,  -without  a central 
column. 

6.  M-yxoGASTEES.  Peridium  at  first 
developed  from  a mucilaginous  matrix,  sac- 
like,  dehiscent,  emitting  a reticulated  fila- 
mentous structure  beaimg  the  spores.  (Mi- 
nute, almost  microscopic  Fimgi.) 

6.  Nedulaeiacei.  Peridium  dehiscent, 
and  then  forming  a cup  or  nest,  containing 
either  one  or  many  globose,  oval  or  discoid 
conceptacles,  lined  with  filaments  bearing 
spores. 

Bdbl.  See  the  Families. 

GASTROCIIriETA,  Duj. — A genus  of 
Infusoria,  of  the  family  Enchelia  (Duj.). 

Char.  Body  oval,  -with  one  side  convex, 
the  other  being  traversed  by  a longitudinal 
fiuTOw,  which  is  furnished  -with  vihratile 
cilia  principally  at  the  ends. 

G.Jissa  (PI.  24.  fig.  7).  Body  semitrans- 
parent, colourless,  oval,  truncated  in  front 
■with  a very  minute  blunt  point  at  the 
middle  of  the  posterior  margin,  convex  and 
smooth  above.  Aquatic  ; length  1-400". 

Bibl.  Dujardin,  Inf  us.  p.  385. 

G AUDRYN A,  D’Orh.  —A  genus  of  Fora- 
minifera,  of  the  order  Helicostegia,  and 
family  Turbinoidis. 

Shell  at  first  three-keeled,  subsequently 


becoming  compressed,  wrinkled;  spire  elon- 
gate, trochoid ; first  chambers  spiral,  later 
alternate  on  two  axes ; orifice  transverse,  at 
the  return  of  the  chambers. 

G.  pupoides  (PI.  42.  fig.  31).  In  chalk. 

Other  fossil  species ; none  recent. 

Biel.  That  of  the  family. 

GELATINE. — This  chemical  proximate 
principle  constitutes  the  basis  of  the  various 
ibims  of  white  fibrous  tissue,  as  existing  in 
the  tme  skin,  areolar  tissue,  tendon,  liga- 
ments, the  sivimming-bladder  of  fishes 
(isinglass),  &c. 

It  possesses  no  microscopic  characters; 
it  forms  a most  valuable  vehicle  for  the  co- 
loming  matters  of  liquids  for  injection. 

Bebl.  See  Chemistey. 

GELIDIUM,  Lamx. — ^A  genus  of  Cry- 
ptonemiaceae  ^orideous  Algae),  of  which 
one  species  (G.  corneum)  is  very  common 
on  om-  shores.  It  has  a red,  pinnated,  homy 
frond,  from  two  to  six  or  eight  inches  high ; 
very  variable  in  the  appearance  of  its  pirmate 
subdi-visions ; both  spores  and  teteaspores 
are  found  on  the  ramules,  the  former  in  tavel- 
lidia  immersed  in  swollen  ramules. 

Bebl.  Harvey,  Prit.  Mar.  Ala.  p.  137. 
pi.  17  B,  Phyc.  Brit.  pi.  53. 

GEMJELLARIA,  Sav.  — A genus  of 
Cheilostomatous  Polyzoa,  of  the  order  In- 
fundibidata,  and  family  Gemellariadae. 

G.  loricata  (PI.  44.  fig.  26).  Cells  in- 
versely conical,  obliquely  truncate.  Com- 
mon a few  fathoms  below  water-mark. 

Bibl.  That  of  the  family. 

GElMELLARIADriE.— Afamily  of  Chei- 
lostomatous Polyzoa,  of  the  order  Infundi- 
bulata. 

Distinguished  by  the  imj  ointedpolypidom, 
and  the  cells  being  opposite  in  pairs.  Two 
genera : 

1.  Gemellaria.  Cells  joined  back  to  back, 
aU  the  pairs  facing  the  same  way ; orifice 
oval,  oblique ; no  birds’-heads  (PI.  44.  fig.  26). 

2.  Notamia.  Each  pair  of  cells  arising 
fr'om  the  next  pair  but  one  below  it  by 
tubular  prolongations;  pipe-shaped  birds’- 
heads  above  each  pair  (PI.  44.  fig.  21). 

Bebl.  Johnston,  Brit.  Zooph.  293 ; Busk, 
Mar.  Polyzoa,  34 ; Gosse,  Mar.  Zool.  ii.  14. 

GEMMyE. — This  term  is  applied  to  those 
cellular  structm-es,  formed  in  Flowerless 
Plants,  which  become  detached,  and  repro- 
duce the  individual  independently  of  the 
spores. 

GEMklULINA,  D’Orb.— A genus  of 
Foramiuifera,  of  the  order  Enallostegia,  and 
family  TextularidcE. 
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Shell  equilateral,  elongate  ; first  chambers 
reguhuly  alternate  on  two  axes,  later 
aiTanged  in  a single  row ; orifice  superior, 
mai^ginal. 

Ditlers  from  Bigenerina  in  the  lateral 
orifice. 

Bibl.  That  of  the  family. 

GENERATIONS,  alternation  op. 
— The  general  plan  upon  which  the  repro- 
duction of  animals  is  effected,  viz.  that  of 
sexes,  involving  the  action  of  the  spermatic 
secretion  upon  the  ova,  and  the  subsequent 
series  of  changes  ultimately  giving  rise  to 
new  individuals  resembling  the  pai’ents,  is  in 
some  instances  departed  from ; and  the  em- 
bryos of  certain  animals,  after  their  escape 
fi-om  the  ova,  do  not  become  directly  deve- 
lopedinto  individuals  resemblingthe  parents, 
but  produce  a new,  larval  kind  of  being, 
which  produces  generations  of  the  same 
laival  or  other  kinds,  the  last  of  which  re- 
semble the  original  pai’ents. 

While,  therefore,  in  animals  reproduced 
by  the  ordinary  sexual  process,  the  new 
individuals  resemble  each  other,  or  differ 
only  in  sex,  in  those  which  produce  these 
alternate  or  intei'mediate  generations  the 
new  individuals  differ  from  the  parents  and 
even  from  each  other,  imtil  the  last  of  the 
series  retm’ns  to  the  state  of  the  first 
pai’ents.  This  mode  of  reproduction  has 
received  the  above  name,  from  tbe  alterna- 
tion of  the  lai’val  generations  with  the 
ordinary  sexual  foi’m. 

Many  instances  of  this  process  are  men- 
tioned imder  the  heads  ot  the  Classes,  &c. 
in  which  they  occur ; as  under  AcALEPHiE, 
Aphids,  Entozoa,  Taenia,  &c.  Thus,  for 
instance,  in  the  Acaleplue,  the  ciliated  em- 
bryo (PI.  40.  fig.  6)  produced  by  the  ordinary 
sexual  process  becomes  fixed  (fig.  7),  and 
passes  mto  the  state  of  an  asexual  polype 
(fig.  8) ; it  then  reproduces  new  individuals 
from  gemmae  and  stolons  (fig.  9),  idtimately 
becoming  segmented  (fig.  10),  and  produ- 
cing new  individuals  which  resemble  the 
sexual  parents.  The  intermediate  or  nurse 
forms  are  those  represented  in  figs.  7-10. 
Again,  in  Tamia,  the  Cysticercus  or  Echino- 
coccus forms  the  nurse,  producing  new  indi- 
viduals by  gemmation,  these,  on  reaching 
the  alimentary  canal,  becoming  transfoi-med 
into  Tcmice  with  sexual  organs. 

But  the  alternation  of  generations,  or  a 
modification  of  it,  also  occurs  in  animals  in 
wliich  sexes  are  not  known  to  exist,  as  in 
some  Infusoria.  In  these,  tlie  ordinary  jilan  of 
reproduction  by  division  and  gemmation  is 


departed  from,  and  an  animal  differing  from 
tlie  parent,  or  a nurse  form  resembling  or 
identical  with  Acineta  and  Actinophrys,  is 
produced,  which  give  rise  to  embryos  subse- 
quently growing  into  the  parent  form.  But 
in  these  instances  the  niu’se  foi’m  is  the 
result  of  a kind  of  metamoiphosis,  rather 
than  of  generation. 

The  phsenomena  designated  by  the  phrase 
alternation  of  generations  are  also  strildngly 
exemplified  in  the  vegetable  kingdom ; hut 
the  conditions  are  very  complicated,  and  the 
analogies  “with  those  occuri’ing  in  animals 
somewhat  difficult  to  trace.  The  Mosses, 
Hepaticjfi  and  Ferns  afford  very  clear 
analogies  to  the  Medusae ; and  others  admit 
of  being  made  out ; but  it  appeal’s  to  us  that 
Steenstrup  and  others  have  confoimded 
various  distinct  points,  in  the  parallel  drawn 
between  the  alternation  of  generations  of 
animals  and  the  metamorphoses  (commonly 
so-called)  of  plants.  We  will  endeavour  to 
give  a summary  of  the  general  facts  con- 
nected with  the  doctrine. 

1.  All  animals  and  plants  reproduced  by 
a sexual  process  (and  there  is  reason  to 
believe  that  this  will  ultimately  be  found 
universal),  originate  fr’om  a simple  cell,  and 
undergo  a series  of  changes,  in  the  comse  of 
their  development  to  the  complete  fomi 
endowed  with  sexual  organs,  in  which  they 
assimie  forms  analogous  to  nnimals  (or 
plants)  belonging  to  classes  of  lower 
(simpler)  organization. 

2.  In  the  highest  animals,  the  metamor- 

S hoses  are  intra-uterine,  as  in  most  of  the 
lammalia;  in  the  lower  animals  these 
metamorphoses  are  in  part  or  wholly  extra- 
uterine.  In  the  higher  plants  the  changes 
are  partly  intra-uterine  (t.  e.  the  embryo  has 
ah’eady  become  a leafy  axis  I’d  thin  the  ovary, 
but  it  becomes  perfected  into  the  sexual  form 
subsequently),  in  the  lower  partly  or  wholly 
extra-uterine. 

3.  The  lower  animals  and  all  plants  are 
capable  of  an  asexual  or  vegetative  repro- 
duction, by  the  isolation  and  separation  of 
a portion  of  their  substance. 

4.  Many  animals  and  all  plants  are 
capable  of  beingmultiplied  by  this  vegetative 
reproduction  in  their  intemiediate  stages  of 
extra-uterine  development;  and  in  such  cases 
the  reproduction,  fissipai’ou.9,  gemmiparous, 
or  other,  assumes  the  character  peculiar  to 
the  class  to  which  the  intermediate  form  is 
analogous  {ex.  gr.  the  polypiform  reproduc- 
tion of  the  Acalephte,  the  coufervoid  groivth 
and  multiplication  of  the  proembryo  of  tho 
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Mosses).  The  product  of  the  vegetative 
reproduction  is  either  like  or  unlike  the 
body  which  produces  it : in  the  fonner  case 
the  vegetative  reproduction  will  be  re- 
peated ; but  in  the  latter  case  the  product  is 
usually  provided  with  sexual  organs,  and 
the  cycle  of  development  is  completed  by 
the  reproduction  of  a fertilized  owim.  In 
the  latter  case  we  have  what  is  called  an 
alteniation  of  generatiom. 

It  will  be  evident  that  we  here  exclude 
fi'om  consideration  the  metamorphoses 
within  the  sphere  of  the  individual  shoot  on 

filants,  that  is,  the  metamorphosis  of  the 
eaf,  the  morphological  element  of  the  higher 

Elant.  It  appears  to  us  that  these  are  not  to 
e taken  as  parallels  to  the  metamorphoses 
of  animals  comprehended  by  Steenstrup 
under  the  name  of  alternation  of  generations, 
which  would  rather  be  found  in  the  cases 
where  bulbs,  bulbils,  tubers,  &c.  appear  in 
the  place  of  shoots,  as  the  product  of 
branch-buds.  The  analogj'  would  hold  also 
with  the  gmyimcB  of  tlie  Mosses,  &c.,  and  with 
the  gonidia  of  the  Thanophjdes.  Oim  space 
does  not  admit  of  a more  minute  examina- 
tion of  the  subject.  Illustrations  of  the 
phsenomena  in  vegetables  will  be  found 
under  Fehns,  Mosses,  Coneeevoide.® 
Lichens,  certain  Fungi,  e.  g.  Ebysiphe,  Pe- 
NiciELiuM, &c.  See  also  Parthenogenesis. 

Bibl.  Steenstmp,  Alternation  of  Genera- 
tio7is,  Trans,  hy  Ray  Soc.  1845 ; Owen,  Par- 
thenogenesis, findAnn.  Nat.  Hist.  1861.  ii.  69; 
Allen  Thomson,  Cyel.  Anat.  iv.  Supplem. ; 
Huxley,  Ami.  Nat.  Hist.  1861.  viii.  p.  1,  Bnt. 
and  For.  3Ied.  Rev.  1854.  i.  204 ; A.  Braun, 
Rejuvenescence  in  Nature,  Transl.  hy  Ray 
Society,  1853 ; Henfrey,  Ann.  Nat.  Hist. 
2 ser.  ix.  p.  441 ; Radlliofer,  Rcfruchtungs- 
process,  Leipsic,  1857,  Ann.  Nat.  Hist.  2 ser. 
XX.  p.  241 ; Huxley,  Linn.  Trans,  xxii.  p.  218. 

GENERATION,  spontaneous;  some- 
times called  equivocal  generation,  or  epige- 
nesis. 

The  doctiine  of  spontaneous  generation 
may  now  be  said  to  have  become  a matter  of 
history.  We  have  noticed  under  Air  (p.  22), 
the  experiment  which  negatived  the  idea 
that  microscopic  plants  and  animals  derive 
their  ori^n  from  the  direct  transformation 
of  decaying  animal  and  vegetable  remains. 
We  have  also  there  stated  the  modes  by 
which  the  lower  forms  of  organic  life,  most 
commonly  found  in  decomposing  infusions, 
propagate  with  extraordinary  rapidity.  The 
other  two  piincipal  instances  which  were 
supposed  to  favour  the  doctrine  of  sponta- 


neous generation,  were  the  production  of 
the  Spermatozoa  and  of  the  Entozoa. 

It  need  scarcely  be  remarked  that  the  Sper- 
matozoa cannot  be  regarded  as  animals;  they 
are  products  of  the  metamorphosis  of  the 
contents  of  cells  (Spermatozoa,  Sperma- 
TOZoiDs) ; and  the  only  ground  for  con- 
sidering them  as  animals  was  based  upon 
their  power  of  motion,  which  we  now  know 
to  be  no  exclusive  character  of  animality. 
The  supposed  occun’ence  of  particular  species 
of  Entozoa  within  the  bodies  of  other 
animals,  not  to  be  found  in  any  other  situa- 
tions, would  naturally  appear  to  find  a ready 
explanation  in  the  doctrine  in  question. 
Recent  investigations  have,however,  proved 
that  these  supposed  species  are  larval  or 
other  forms  of  true  species  of  this  Class, 
which  do  not  attain  their  perfect  develop- 
ment on  account  of  their  not  existing  in  a 
suitable  locality. 

See  Generations,  Alternation  of. 

Bibl.  Schultz,  Poggend.  Anna!,  xli. 
p.  184;  Helmholtz,  Journ.  f.  Prak.  Chem. 
xxxi.  429 ; Gross,  Sieb.  and  Kdllik.  Zeitschr. 
iii.p.  68;  Reissek,  Per.  d.  Akad.  z.  Wien,  1851 ; 
Pineau,  Ann.  des  Sc.  Nat.,  Zool.  1845. 1848. 

GEOHIA,  Lamk. — A genus  of  marine 
sponges. 

Distinguished  by  the  rounded  form ; the 
solid  structure,  peimeated  by  sinuous  canals ; 
and  the  solid  external  crustaceous  coveiing, 
formed  of  globules  of  flint. 

G.  Zetlandica.  Deep  .water. 

Bibl.  That  of  Sponghe. 

GEOPONUS.  See  Polystomella. 

GEORGIA,  Ehrh.— A 
genus  of  Mniaceous  Moss- 
es, called,  from  the  fom.’ 
teeth  of  the  peristome, 

Tetr aphis  and  Tetradon- 
tiuni ; but  these  names  are 
of  later  date  thanEhrhart’s 
(1780).  G.  3Inemosyne 
presents,  besides  its  male 
and  female  inflorescence, 
a pecidiar  form  of  teiminal 
leafy  bud  (fig.  278),  which 
produces  staked  gemnue 
in  the  interior.  In  the 
figure  numerous  arche- 
gouia  are  also  shown. 

1.  Georgia  Rrotmiana, 

C.  Muller,  = Tetr  aphis 
Browniana,  Grev.  „ . 

%o.  EM,,  ";trr- 

= Tat)  (iphlS  pcLLuciud^  terminal  leufy  buds. 

PIcdw.  Magn.  15  diameters. 


Fig.  278. 
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GERANIUM. — In  this  eenus,  and  appa- 
rently in  the  rest  of  the  Nat.  Ord.  Gera- 
niaceffi,  the  sepals  are  reniarkahle  for  the 
cells  containing  niunerous  raphides  regulaidy 
aiTanged.  They  may  be  obsei-ved  in  the 
common  G.  Roiertianum  and  in  the  garden 
Pelargonia.  The  sepals  of  the  common 
wild  Gerania  foi-m  pleasing  objects  when 
dried  and  mounted  in  Canada  balsam. 

Bibl.  Quekett,  Ann,  Nat,  Hist,  xviii. 

p.  82. 

GERMINAL  VESICLE  of  Animals. 
See  0\TJM. 

GERMINAL  VESICLE  of  Pl^ts. 
— This  structure,  the  existence  of  which  is 
now  universally  admitted  by  physiological 
botanists,  is  the  geimi  of  the  futm’e  plant, 
formed  from  one  of  the  protoplasmic  germ- 
masses  which  exist  before  impregnation  (Tu- 
lasne  is  doubtful  whether  before)  in  the  em- 
bryo-sac of  Flowering  Plants.  In  most  cases 
three  masses  are  originally  produced,  as  in 
Orchis  (PI.  38.  fig.  4)  ; and  in  rare  instances 
frn'o  of  these  are  fei’tilized,  and  two  embryos 
produced  in  one  seed ; sometimes  only  one 
exists,  and  ordinarily  only  one  is  fertilized. 
This  becomes  at  first  elongated  into  a cel- 
lular filament  called  the  suspensor,  which  is 
cut  off  by  septa  into  several  cells,  the  last 
of  which  ordinarily  becomes  the  embryonal 
vesicle  or  embryo-cell,  which  becomes  deve- 
loped into  the  embryo  (fig.  192.  page  247). 
See  Ovule  and  Embbyo. 

GERMINATION. — The  act  of  develop- 
ment of  a seed  or  spore  into  a new  plant. 
The  phaenomena  attending  the  geimination 
of  all  the  Cryptogamic  plants  require  the 
aid  of  the  microscope  for  their  investiga- 
tion, and  are  in  most  instances  highly  in- 
teresting and  important  in  a physiological 
point  of  view.  For  particulars,  see  the 
classes  of  Flowerless  Plants. 

GERRIS,  Latr. — A genus  of  Hemipte- 
rous (Heteropterous)  Insects,  of  the  family 
Hydrometridae. 

Gerris  lacustris  is  eveiywhere  seen  skim- 
ming the  surface  of  water.  It  has  the  basal 
ioint  of  the  antennae  longest,  the  four  hind 
legs  very  long  and  at  a great  distance  from 
the  fore  legs.  The  legs  do  not  possess  any 
special  structure  by  which  they  are  enabled 
to  repel  the  water,  beyond  a number  of 
short  hairs. 

Celia  rivulonim,  with  the  basal  joint  of 
the  antennae  longest,  the  legs  of  moderate 
length  and  equally  apart  and  Hydrometra 
stagnorum,  with  the  first  and  second  joints 
of  the  antennae  short,  the  third  being  the 
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longest,  are  allied  members  of  the  same 
family,  and  are  commonly  met  with  on  the 
surface  of  pools.  &c.  The  elegantly  sculp- 
tmed  eggs,  and  the  curiously  maced  eyes  of 
Hydrometra,  are  interesting  objects. 

In  the  anterior  tarsi  of  Celia,  minute 
membranous  retractile  lobes  have  been  de- 
scribed. 

Bibl.  Westwood,  Introduction,  ii.  467, 
and  Syn,  119. 

GIGARTINA,  Lamx.— A genus  of  Cry- 
ptonemiaceae  (Florideous  Algae),  with  car- 
tilaginous irregularly -divided  fronds,  the 
internal  substance  of  which  is  composed  of 
rather  lax  tissue,  the  outer  of  dichotomous 
filaments  perpendicidar  to  the  sm’face, 
strongly  united  by  their  monUifonn  termi- 
nations (fig.  279).  Four  British  species  are 


Fig.  279. 


Gigartina  pistUlata. 
Transverse  section  of  the  frond. 
Magnified  50  diameters. 


Imown,  growing  from  2 to  6 inches  high, 
of  a difi  purple  colour.  Reproduced  by 
spores  (in  favellidia)  and  tetraspores  scat- 
tered among  the  permheral  filaments. 

Bibl.  Harvey,  Hritish  Marine  Alqce, 
139,  pi.  17  C j GreviUe,  Alg,  Rrit,  pp.  146, 
147,  pi.  16. 

GIULETT’S  CONDENSER.  See  Con- 

DENSEB. 

GILLS  OF  Fishes. — These  organs  form 
beautiful  and  favourite  injected  objects. 
They  must  be  injected  from  the  heart,  or 
from  the  branchial  artery,  which  ascends 
from  the  heart  much  in  the  same  manner 
as  the  pulmonary  artei-y  ascends  from  the 
heart  of  the  higher  animals.  It  may  be 
remarked  that  the  heart  of  fishes  is  situated 
much  nearer  to  the  anterior  end  of  the  body 
than  in  the  Mammalia.  ^ 


GILLS. 


GLANDS. 
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Bibl.  Stanniiis,  Lehrh.  d.  Veryl.  Anat. ; 
LereboiilleL  Anat.  Compar.  de  VAppar, 
Itespir. ; liyrtl,  3Ied.  Jahrbiich.  d.  (Ester. 
St.  bd.  24 ; Owen,  Hunterian  Lect.  ii. ; Ley- 
dig,  Lehrh.  d.  Ilistol.  382. 

GILLS  OF  Insects,  or  brancliias. — These 
are  hair-  or  leaf-like  processes  (PI.  28.  figs. 
2 <7,  16,  19,  31)  projecting  from  the  surface 
of  the  body,  and  containing  one  or  more 
tracheie  and  their  ramifications,  which 
communicate  with  those  of  the  body  gene- 
rally. Insects  fmTiished  with  gills  or  bran- 
chiae have  no  occasion  to  rise  to  the  surface 
of  the  water  in  which  they  live,  the  difhision 
by  which  the  respiratory  process  is  effected 
taking  place  between  the  gaseous  contents 
of  the  tracheae  and  those  of  the  water. 

GINANNIA,  Monta^ne. — A genus  of 
Cryptonemiaceae  (Florideous  Algae),  con- 
taining one  British  species,  G.  furcellata,  a 
rare,  pinky-red  sea-weed  about  2 to  6 inches 
long,  with  a dichotomous,  terete,  membra- 
naceo  - gelatinous  frond,  the  divisions  of 
which  have  a kind  of  fibrous  axis.  The 
spores  are  produced  in  spherical  concepta- 
cles  imbedded  just  beneath  the  surface  of 
the  frond. 

Bibl.  Harvey,  Brit.  3Iar.  Alg.  p.  148, 
pi.  19  C ; E.  Botany,  pi.  1881. 

GINGER. — This  substance  finds  a place 
here  on  account  of  its  liability  to  adultera- 
tion when  sold  in  the  form  of  powder.  It 
consists  of  the  rhizomes  of  Zingiber  offi- 
dnah  (N.  0.  Zingiberaceae).  The  bulk 
of  the  structui’e  consists  of  parenchy- 
matous cellular  tissue  with  pitted  walls, 
containing  scattered  starch-granules,  and 
here  and  there  filled  with  a combined  mass 
of  starch-granules  and  yellow  colouring 
matter  of  very  distinct  character;  besides 
these  occur  the  pitted  ducts  and  a small 
quantity  of  woody  fibre.  The  starch-grains 
nearly  resemble  those  of  the  species  of 
Curcuma  which  yield  East  India  arrow-root. 
Adidteration  is  effected  with  cheap  stai’ches 
(sago-,  wheat-,  or  potato-flour),  iroich  may 
be  detected  by  the  form  of  the  granules, 
while  Must AHD-husks  and  Cayenne  pepper 
are  employed  to  give  pungency  to  the  same 
reduced  articles.  The  chai-acters  of  these 
substances  are  given  under  their  respective 
heads. 

Bibl.  Hassall,  Food  and  its  Adultes-a- 
tions,  p.  390. 

GLANDS  OF  Animals.  — Glands  are 
organs,  the  general  frmetion  of  which  is  to 
separate  from  the  blood  certain  compoimds 
destined  to  perform  some  special  office  in 


the  economy.  They  are  divided  into  true 
or  secernent  glands ; and  vascular  glands. 

The  secernent  glands,  the  secretions  from 
which  escape  either  by  rupture,  or  through 
ducts,  are  thus  arranged : 

1.  Glands  consisting  of  closed  vesicles 
which  dehisce  laterally : the  Graafian  vesi- 
cles of  the  ovary,  and  the  follicles  (Nabo- 
thian) of  the  cervix  uteri. 

2.  Glands  composed  of  cells  reticularly 
imited : the  liver. 

3.  Racemose  or  aggi'egated  glands,  in 
which  aggi’egations  of  roundish  or  elongated 
glandular  vesicles  occm’  at  the  ends  of  the 
excretory  ducts.  These  are  either,  a,  sim- 
ple, with  one  or  but  few  lobules,  comprising 
the  mucous  glands,  the  sebaceous  and  the 
Meibomian  follicles ; or,  b,  compound,  with 
many  lobules,  the  laciy^mal  and  salivary 
glands,  the  pancreas,  the  prostate,  Cowper’s 
and  the  mammary  glands ; in  this  category 
must  also  be  placed  the  lungs. 

4.  Tubidar  glands,  in  which  the  secreting 
elements  have  a more  or  less  tubular  form. 
These  are  either,  a,  simple,  consisting  of 
one  or  but  few  csec^  tubes — including  the 
tubular  gastric  and  intestinal  (Lieberkuhn’s), 
the  uterine,  sudoriparous  and  ceruminous 
glands;  or,  b,  compound,  consisting  of  nume- 
rous reticular  or  ramified  glandular  canals — 
comprising  the  testis  and  the  kidney. 

The  vascular  glands,  ivhich  have  no  ducts, 
and  the  contents  of  which  escape  by  fran- 
sudation,  are  subdivided  into — 

1.  Those  composed  of  larger  and  smaller 
cells  imbedded  in  a stroma  of  areolar  tissue ; 
comprising  the  supra-renal  capsules,  and 
the  anterior  lobules  of  the  pineal  gland. 

2.  The  closed  follicles,  consisting  of  a 
basement-membrane,  an  epithelial  lining, 
and  transparent  contents,  forming  the  thy- 
roid gland. 

3.  The  closed  follicles,  with  a capside  of 
areolar  tissue  and  contents  consisting  of 
nuclei,  cells,  and  liquid,  to  which  belong,  a, 
the  solitary  follicles  of  the  stomach  and 
intestines ; b,  the  aggregated  follicles  of  the 
small  intestines  or  Beyer’s  glands,  in  ani- 
mals also  those  of  the  stomach  and  large 
intestines ; c,  the  glandidar  follicles  of  the 
root  of  the  tongue,  and  of  the  pharnix  and 
the  tonsils ; and,  d,  the  lymphatic  glands. 

4.  Here  belongs  the  spleen,  consisting  of 
a cellular  parenchyma  containing  numerous 
closed  follicles  like  the  last. 

6.  The  thjmius  gland,  in  which  aggi-e- 
gated  glandular  vesicles  open  into  a com- 
mon closed  canal  or  wide  space. 
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The  glands  are  furtlier  noticed  under  their 
re^ectu'e  heads. 

Bibl.  Kdlliker,  Mikrosk.  Anat.  and  Ge- 
webelehre,  <^'c.  ; Henle,  Alhjem.  Anat.  ; 
Wagner,  Ilandiodrterb.  d.  Phys. ; Todd  and 
Bowman,  Phys.  Anat.  of  Man]  Paget,  Med. 
Chir.  Rev.  xiv. 

GLANDS  OF  Plants. — The  glands  of 
plants  are  special  structures  fonned  of  cel- 
lular tissue,  in  which  are  produced  secretions 
of  various  kinds,  such  as  oils,  resins,  &c. 
They  ain  ordinaiily  more  or  less  closely 
connected  with  the  epidermal  tissues,  but 
not  in  aU  cases,  the  latter  instances  forming 
a kind  of  transition  to  the  receptacles  of 
special  secretions,  tiupentine-reseiwoirs  &c., 
found  in  the  interior  of  the  stems  of  many 
plants.  Glands  may  be  conveniently  divided 
into  external  and  intenial]  the  former  are 
sessile,  or  stalked  (when  they  present  the 
character  of  glandular  hairs,  of  various 
forms),  while  the  latter  are  generally  visible 
externally  as  transparent  dote  scattered  over 
an  organ,  such  as  a leaf,  giving  it  the  ap- 
pearance of  having  been  pricked  all  over 
with  a pin;  when  of  more  considerable 
dimensions,  and  with  thicker  walls,  they 
produce  tubercidation  of  the  surface,  as  on 
the  rind  of  the  orange,  &c. 

External  glands.  These  maybe  subdivided 
into  simple  and  compound. 

Simple  external  glands  are  either  sessile 
vesicles  or  hairs,  composed  of  a single  vesi- 
cular or  elongated  epidermal  cell  filled  with 
secretion ; or  they  are  hairs  composed  of  a 
simple  row  of  cells,  one  or  more  of  which 
are  filled  with  secretion.  Examples  of  this 
may  be  found  in  the  epidermis  of  Primula 
sinmisis,  Gilia  tricolor,  Erodium  cicutarium, 
Achimenes  (PI.  21.  fig.  32),  Stachys,  Marni- 
bium,  IHgitalis  pwpurea  (PI.  21.  fig.  33), 
Antirrhinum  majics  (PI.  21.  fig.  34),  Oeno- 
thera, Helleborus  fodidus,  Scrophularia  no- 
dosa (PI.  21.  fig.  41),  Sempervivtim,  Salvia, 
Thymus,  Melissa,  Mesembryanthemum,  Gar- 
den Chrj’santhemum  (PI.  21.  fig.  30),  &c. 

The  stings  of  the  nettles  are  to  be  placed 
here ; they  consist  of  very  long,  tapering, 
single  hairs,  with  an  obtuse  point,  and  a 
bulb-like  expansion  at  the  base,  imbedded 
in  a dense  layer  of  epideinial  tissue  (PI.  21. 
fig.  8 ).  The  hair  is  filled  ■with  the  poisonous 
secretion.  W'hen  the  point  touches  the  skin, 
it  breaks  off  and  allows  the  escape  of  the 
fluid  contents,  which  are  squeezed  out  by 
the  pressure,  and  probably  by  the  tension  of 
the  tissue  around  the  bulb. 

Compound  external  glands  differ  from  the 
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simple  only  in  the  fact  that  they  are  com- 
posed of  a greater  or  smaller  number  of  cells 
combined  into  a mass,  usually  of  spherical 
or  allied  form.  They  may  be  sessile,  or 
stalked  upon  a simple  or  compound  hair. 
Examples  of  sessile  form  occiu"  in  Dictammis 
albus  (PI.  21.  figs.  38,  39),  Robinia  viscosa, 
the  leaf  of  the  Mulberry  and  the  Hop  (PI. 
21.  fig.  14),  and  the  stipular  glands  of  Cm- 
chona,  Galium,  &c. ; of  the  stalked,  in  the 
Rose  (PI.  21.  fig.  46),  species  of  Rubiis,  Dro- 
sera,  and  on  many  aromatic  or  viscid  plants. 

Intemial  glands.  These  consist  of  cavities 
in  the  sub-epidermal  tissue,  of  variable  size, 
bounded  by  a firm  layer  of  cells,  and  filled 
with  oily  or  resinous  secretions.  They  ap- 
pear to  be  formed  either  of  one  cell,  when 
small,  or,  when  large,  of  a definite  mass  of 
cells,  which,  after  the  production  of  the 
secretion,  have  their  walls  obliterated  so  as 
to  form  a large  chamber ; possibly,  however, 
some  may  be  intercellular  spaces  into  which 
the  secretion  is  poured  out.  Examples  of 
moderate  dimensions  are  found  in  the  leaves 
of  Eictamnus,  Magnolia  (PI.  21.  fig.  12), 
Hypericum  perforatum,  and  other  species, 
Myrtacece,  Ruta  graveolens  (PI.  21.  fig.  11^, 
&c.  Veiy  large  glands  of  this  kind  contain 
the  oil  in  the  rind  of  the  orange  (fig.  280) 
and  other  species  of  Citrus. 

The  nectaries  of  flower’s  have  their  tissue 
metamorphosed  into  a condition  resembling 
that  of  the  secreting  part  of  glands ; and  the 
hairs  of  the  stigma  of  Flowering  Plants 

Fig.  280. 


Section  of  the  rind  of  an  orange,  showing  the  internal 
glands,  B,  B. 

Magn.  SO  diams. 

produce  a secretion  at  the  period  of  impreg- 
nation. Brongniart  has  lately  pointed  out 
the  existence  of  internal  glands  in  the  dis- 
sepiments of  the  ovaries  of  the  petaloid 
Monocotyledons.  These  stmetures  form  a 
transition  to  the  turpentine-canals,  &c.  of 
the  Coniferae.  (See  Secreting  organs 
of  Plants.)  The  Gummi-keule)i  of  Meyen 
(cystolithes  of  Weddell)  are  also  related  to 
glands.  (See  Raphides.) 

Bibl.  Meyen,  Secretionsorgane  der  Pjlan- 
zen.  Berlin,  1867;  3Ianuals  of  Vegetable 
Anatomy,  Brougniai-t,  Ann.  des  Sc.  Nut. 
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4 s4r.  ii.  p.  5;  Lawson,  Ann.  Nat.  Hist.  2 ser. 
xiv.  p.  161 ; Tr4cul,  Atm.  des  Sc.  Nat.  4 s4r. 
iii.  p.  303 ; Ann.  Nat.  Hist.  2 ser.  xvi.  p.  146. 

GLANDULINA,  D’Orb.  — A genus  of 
Foraininifera,  of  the  order  Stichostegia,  and 
family  yEquilateralidae. 

Distinguished  hy  the  free,  regular,  ovoid- 
glohular  shell;  the  glohular,  almost  com- 
pletely embracing  chambers,  the  last  being 
convex  and  prolonged ; the  straight  central 
axis ; and  the  round,  minute  orifice,  placed 
at  the  end  of  the  prolongation  of  the  last 
chamber. 

G.  Icerif/ata  (PI.  42.  fig.  40).  Recent  and 
fossil ; not  British. 

Some  doubtful  British  species. 

Bibl.  D’Orbigny,  Foi\  28 ; Morris, 
J3rit.  Foss.  36. 

GLAUCOMA,  Ehr. — A genus  of  Infuso- 
ria, of  the  family  Trachelina,  E. 

Char.  Body  ciliated  all  over;  mouth 
longitudinal,  oval,  without  teeth,  placed 
laterally  near  the  anterior  third  or  fourth 
of  the  Dody,  and  furnished  vrith  one  or  two 
tremulous  laminae  or  lips. 

Stein  describes  the  encysting-process  as 
occmving  in  one  species. 

1.  G.  scintillans,  E.  (PI.  24.  fig.  8).  Body 
colomless,  slightly  depressed,  elliptical  or 
ovate ; sacculi  large ; length  1-200".  Aqua- 
tic, and  in  infusions  (of  hay,  &c.). 

2.  G.  viridis,  D.  Body  green,  oval ; mouth 
large,  nearer  the  middle  than  the  anterior 
end  of  the  body ; length  1-630".  In  putrid 
rain-water  collected  m an  empty  wine-cask 
coated  with  cream  of  tartar. 

Bibl.  Ehrenb.  Inf  us.  p.  334;  Dujardin, 
Inf  us.  475;  Stein,  Inf  us.  250. 

GLEICHENIE^.— A familv  of  Polypo- 
diaceous  Ferns,  distinguished  fcy  their  ob- 


Gleichenia. 

Fie.  281.  Fertile  pinnules  with  sori.  Magn.  5 diams. 
Fi|!  282.  Soms  eompoaed  of  four  crucially  arranged 
capsules.  Magn.  40  diams. 


liquely  annulated  sporangia  arranged  in 
fours  (fig.  282).  Genera : 

1.  Gieichenia.  Sporangia  collected  in 

roundish  sori.  Indusium  absent.  Leaves 
forking.  Exotic  (figs.  281  & 282). 

2.  Flatyzoma.  Sporanges  collected  in 

point-like  sori.  Indusium  spurious,  formed 
by  the  revolute  margin  of  the  leaf.  Leaves 
imdivided. 

GLENODINIUM,  Ehr.— A genus  of  In- 
fusoria, of  the  family  Peridinaea. 

Ciiar.  Carapace  membranous,  rounded  or 
oblong,  with  one  or  more  distinct  furrows 
furnished  with  vibratile  cilia ; an  elongated 
or  horse-shoe-shaped  red  (eye-)  spot  pre- 
sent ; no  hom-like  processes. 

These  organisms  are  doubtful  Infusoria. 
They  are  common  in  pools  and  bog-water. 

1.  G.  cinctmn  (PI.  24.  fig.  10  a,  b).  Ovate 
or  subglobose,  ends  obtuse,  yellow;  carapace 
smooth ; eye-spot  large,  transverse  and 
seniilmiai’;  length  1-576". 

2.  G.  apicidaticm  (PI.  24.  fig.  10  c).  Oval, 
ends  obtuse,  greenish  yellow ; carapace 
smooth ; eye-spot  oblong ; length  1-480". 

3.  G.  tahulatum.  Oval,  gi’eenish  yeUow ; 
carapace  granular,  reticulated  with  promi- 
nent lines ; ends  acute  or  denticidate ; eye- 
spot  oblong ; length  1-480". 

Bibl.  Ehrenberg,  Infus.  p.  257 ; Dular- 
din,  Infus.  p.  373. 

GLENOMORUM,  Ehr.— The  Glenomo- 
I'um  thigens  of  Ehrenberg  (PI.  24.  fig.  14), 
which  consists  of  aggregated  revolving 
gi'oups  of  green  bodies,  -with  two  anterior 
cUia,  and  a red  (eye-)  spot,  has  been  shown 
by  Weise  and  Stein  to  form  the  j'oung  state 
of  Chlobogonutm:,  which  itself  appears 
probably  to  be  a stage  of  development  of 
PnoTOCOCCUS. 

GLENOPHORA,  Ehr.— A genus  of  Ro- 
tatoria, of  the  family  Ichthydina. 

Char.  Free  ; eyes  two,  frontal ; rotatory 
organ  circular  and  frontal ; tail  truncated, 
without  toes. 

G.  trochus  (PI.  34.  fig.  36).  Body  ovato- 
conical,  colourless,  the  tm-gid  front  and  the 
narrowed  foot  truncated;  eyes  blackish; 
lei^th  1-576";  aquatic. 

Bibl.  Ehrenb.  Infus.  p.  391. 

GLENOSPORA,  Berk.  & Desm. — Age- 
nusof  Dematiei  (?)  (Hjmhom3xetousFungi), 
of  which  one  species  ( G.  Th  tcaitesii)  appears 
to  have  been  foimd  in  Britain. 

Bibl.  Berk.  Hort.  Journal,  iv.  p.  256. 

GLOBIGERINA,  D’Orb.  — A genus  of 
Foraminifera,  of  the  order  Ilelicostegia,  md 
family  Turbinoidse. 


GLOBULINA. 


GLCEOCOCCUS. 
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Char.  Shell  spiral,  very  globular,  always 
rugose  and  perforated  with  foramina,  formed 
of  a spire  coiled  laterally ; chambers  few, 
spheroidal;  orifice  crescent-shaped  or  a more 
or  less  deep  notch,  situated  near  the  axis  of 
the  spire,  at  the  umbilical  angle. 

1.  G.  hulloides  (PI.  18.  fig.  33).  The  only 
recent  species. 

2.  G.  cretacea  = Rotalia  glohulosa,  Ehr., 
fossil,  and  other  imnamed  species. 

Bibl.  See  the  family. 

GLOBULINA,  Tm-p.=GLCEOCAPSA. 

GLOBULINA,  D’Orb.— A genus  of  Fo-  . 
raminifera,  of  the  order  Enallostegia,  and 
family  PoljTnorphinidse. 

Char.  Shell  free,  inequilateral,  glossy, 
subspherical  or  oblong;  chambers  completely 
embracing,  globular,  alternating  upon  three 
distinct  races,  three  only  apparent ; orifice 
round,  on  the  summit  of  the  convexity  of 
the  last  chamber. 

Williamson  unites  Glohulina  with  Poly- 
morphina. 

1.  G.  gibba  (PI.  18,  fig.  7)=Polymorphina 
lactea  Wmn.,  recent  and  fossil. 

2.  G.  ampulla  and  some  imnamed  species, 
fossil. 

Bibl.  See  the  family. 

GLOBULINE.  — An  animal  substance 
nearly  allied  to  albumen,  existing  within 
the  coloured  corpuscles  of  the  blood  and 
the  crj'stalline  lens.  It  is  amoi-phous. 

Bibl.  See  Chemistry,  animal. 

GLCEOCAPSA,  Kiitz. — A genus  of  Pal- 
meUaceae  (Confervoid  Algae),  instituted  by 
Kiitziug  to  receive  certain  forms,  distributed 
among  Hcematococcus,  Microcystis,  Soro- 
spora,  &c.  by  various  authors.  As  we  have 
adopted  it,  it  is  distinguished  from  Palmella 
by  the  persistence  of  the  coats  of  the  parent- 
cells  as  envelopes  enclosing  their  progeny  of 
several  generations,  to  the  nmnber  of  4,  16, 
64,  or  more  daughter-cells,  the  membranes 
becoming  confluent  subsequently,  however, 
by  solution,  into  a gelatinous  mass.  From 
Coccochloris  the  chief  distinction  seems  to 
be  in  the  persistence  of  the  lamellae  of  the 
parent-cells  in  the  membranous  condition, 
and  the  globidar  instead  of  cylindrical  or 
elliptical  form  of  the  cells,  while  the  habit 
is  to  form  rather  flat  irregulai’  strata  than 
globose  or  papillose  masses.  From  Proto- 
coccus it  is  distinguished  by  the  persistent 
gelatinous  investment.  Some  recent  writers, 
especially  Sachs,  assume  that  the  species  of 
Gweocapsa  are  early  stages  of  development 
of  Lichens,  from  gonidia. 

We  give  such  of  Kiitzing's  species  as  are 
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British,  with  the  synonyms  as  stated  by 
him : but  they  require  further  investigation. 

1.  G.coniluons.  Stratum  gelatinous,  green. 
Diam.  of  cell-contents,  1-1200  to  1-600"'.  = 
Hcematococcus  minutissirnus,  Hassall  ? 

2.  G.montana.  Stratum  gelatinous, green; 
vesicles  concentiically  striated;  cell-contents 
1-1000  to  1-500"'  in  diam.  = 21.  microsporus, 
Hass. 

3.  G.  granosa.  Stratum  green,  firm ; ve- 
sicles concentrically  striated ; cell-contents 
1-300'"  in  diam.  = H.  granosus,  Hass. 

4.  G.  polydermatica  (PI.  3.  fig.  4).  Stra- 
tum hardish,  olivaceous,  some-i^at  compact 
or  granular;  concentidc  lamellfE  evident, 
thicK ; cell-contents  1-800  to  1-600"'  in 
diam.  = H.  rupestris,  Hass. 

5.  G.  eeruginosa.  Stratum  grey-seruginous, 
granular-crustaeeous ; vesicles  large  (1-100 
to  1-60'"),  irregular;  cell-contents  1-1000 
to  1-600"'. =2T.  ceruginosus,  Hass. 

6.  G.  livida.  Stratum  dirty  olive  or  black- 
ish, soft,  but  tubercular ; ceU-contents  leru- 
ginous;  1-700"'.  H.  lividus,  Hass. 

7.  G.  Magma.  Stratum  puiqilish-black, 
cmstaceous,  granular;  cell-contents  1-500"' 
to  1-320'".  Sorospo7'a  montana,  Hass. 

8.  G.  sanguinea.  Stratum  black ; internal 
cells  deep  blood-red ; cell-contents  1-600  to 
1-400"'.  = Hcematococcm  sanguineus,  Ag., 
Hass. 

9.  G.  Shuttletcorthiana.  Stratum  dirty 
red;  internal  cells  orange;  cell-contents 
1-1000  to  1-900"'. 

10.  G.  Palfsiana.  Stratum  dirty  purple ; 
internal  cells  rosy  - pui-ple ; ceU-contents 
1-760  to  1-AOO"' . = Sorospo7’a  Ralfsii,  Hass. 

In  PI.  3.  fig.  13  is  represented  a form  we 
have  met  with  among  freshwater  Algae, 
which  appeal’s  to  agi’ee  with  Kiitzing’s 
G.  ampla. 

Those  resting  forms  of  Huglena  where  the 
encysted  gi’oups  are  devoid  of  a firm  outer 
coat,  bear  considerable  resemblance  to  a 
large  Gloeocapsa. 

Bibl.  Kiitzing,  Ph/jc.  gene7-alis,  p.  173,  Sp. 
Alg.  216,  Tab.  Phyc.  pis.  19  et  seq. ; Hassall, 
Brit.  F7-eshicater  Algce,  pi.  79,  &c. ; Sachs,  Bot. 
Zeit.  xiii.  p.  1;  Ah  Braun,  Rejuvenesce7ice, 
(^c.  (Ray  Vol.  1853),  p.  131,  182. 

GLCEOCOCCUS,  Al.  Braun. — A genus 
of  Palmellaceae,  consisting  of  active  bi- 
ciliated  gonidia  resembling  the  moving  fonii 
of  Protococcus,  but  connected  into  families 
by  a mass  of  soft  jelly.  See  Palmellace.e. 

Bibl.  A.  Braun,  ve7jiingung,  p.  169,  Rc- 
jurenesce7ice,  8,-c.  (Ray  Vol.  1863),  p.  169- 
Ueber  Chyt7-idien,  p.  67. 
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GLQilOCYSTIS,  Niigeli.  See  Palmkl- 

LACE^. 

GLG30NEMA,  Ag.  I — Names  of  Diato- 

GLOIONEMA,  Ag.  / maceous  genera  no 
longer  retained.  See  Encyonema. 

GLCEOSPORIUM,  Montagne. — ^A  genus 
of  Sphseronemei  (Coniomycetous  Fungi)  de- 
veloped beneath  the  siud’ace  of  leaves,  and 
bursting  through,  forming  a kind  of  rust  on 
the  sm’face. 

1.  G.  paradoxum  {Mt/xosporium  para- 
doxum,  Do  Notar.)  occurs  on  ivy. 

2.  G.  Labes,  Aster oma  lobes,  Berk.  Brit. 
Fum/i. 

3.  G.  coneentneum  (^Cylmdrosporum  con- 
centiicum,  Grev.  Sc,  Crypt.  JYor.pl.  27)  foi-ms 
a white  rust  upon  cabbage-leaves. 

Bdbl.  Berk.  & Br.  Ann.  Nat.  Hist.  2 ser. 

V.  p.  465 ; Berkeley,  Hort.  Tram.  vi.  p.  121. 

GLCEOTIIEA,  Niigeli.  See  Palmella- 

CEjE 

GLOIOSIPHONIA,  Cai-m.— A genus  of 
Cr3'ptonemiace8e(Florideous  Algae),  the  sin- 
gle Biitish  representative  of  which  is  a rare, 
feathery,  red  sea-weed,  3-12  inches  high, 
with  a semi-gelatinous  tubular  frond.  The 
spores  are  in  dense  masses,  scattered  among 
the  radiating  jointed  filaments  which  clothe 
the  periphery  of  the  branches. 

Bibl.  Harvev,  BHt.  Mar.  Alg.  p.  152, 
pi.  21  A,  Eng.  Bot.  pi.  1219. 

GLY  CEBINE  is  the  sweet  principle  of 
the  fats.  It  may  be  prepared  by  boiling 
any  fat,  as  taUow,  butter,  olive  oil,  &c.,  vdth 
oxide  of  lead  and  water,  the  water  being 
fi’om  time  to  time  removed,  and  replaced  by 
fresh.  The  aqueous  solutions  are  freed  fi’om 
the  lead  by  sidphuretted  hydrogen,  the 
filtered  liquid  evaporated  to  the  consistence 
of  a syrup,  and  finally  in  vacuo  over  sulphuric 
acid.  It  is  sold  in  the  shops. 

Glycerine,  when  pare,  is  a colourless, 
highly  refi'active,  syi’upy  liquid,  of  a sweet 
taste  ; it  mixes  in  all  proportions  with  alco- 
hol and  water,  but  it  is  insoluble  in  aether. 
The  propeiiy^  possessed  by  glycerine,  of  con- 
stituting a liquid  which  does  not  become  dry, 
and  mixes  with  water,  renders  it  very  use- 
ful for  the  preservation  of  microscopic 
objects,  especially  those  which  will  not 
pemiit  of  being  dried,  such  as  preparations 
of  vegetable  structm-e,  which  may  be  left  on 
a slider  in  a drop  of  glycerine,  with  a glass 
cover  to  exclude  dust,  for  weelrs  and  months 
■ndthout  alteration.  It  renders  objects  very 
transparent,  which  is  sometimes  advan- 
tageous, sometimes  the  reverse.  A solution 
of  gum-arabic  in  diluted  glycerine  is  an 
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invaluable  substitute  for  balsam  for  mount- 
ing objects  which  do  not  bear  drying.  The 
solution  is  made  by  dissolving  1 oz.  of  very 
clean  gum  in  1 oz.  of  water,  and  adding  sub- 
sequently 1 oz.  of  glycerine : great  care  must 
be  taken,  in  incorporating  the  glycerine,  to 
avoidfomiing  air-bubbles,  which  are  difficult 
to  get  rid  of  on  account  of  the  viscidity  of 
tlie  fluid.  The  mode  of  mounting  objects 
18  to  soak  them  in  pure  glycerine,  and  then 
to  operate  as  with  Canada  balsam,  only  not 
applying  heat. 

GLYCIPIIAGUS,  Bering. — A subgenus 
of  Acabus. 

GLYPIIIDIEBil. — A family  of  Gymno- 
carpous  Lichens,  containing  one  British 
genus,  Chiodbcton. 

GLYPHOmTRIUM,  Bridel.— A genus 
of  Orthotrichaceous  Mosses,  deriving  its 
name  from  the  grooved  calyptra.  Glypho- 


Fig.  283. 


Glyphomitrium  Daviesii. 


Teeth  of  the  peristome.  Magnified  150  diams. 

mitrium  Daviesii,  Brid.  is  found  in  Wales 
and  Leland  on  rocks,  mostly  near  the  sea. 
It  is  peculiar  to  Great  Britain  and  Ireland. 

GNAT.  See  Culex  and  Cuxicin^. 

GNETACEriE. — An  order  of  Flowering 
Plants,  remarkable  for  their  jointed  stems, 
composed  of  ducts  and  wood-ceUs  mai-ked 
like  the  wood  of  Conifers.  The  rind  and 
pith,  also,  contain  curious  branched  liber- 
cslls* 

GOMPIIONEMA,  Ag. — A genus  of  Dia- 
tomacese. 

Char.  Frustules  mostly  single  or  binate, 
attached  by  a filifomi  stipes,  wedge-shaped 
in  front  view;  valves  vdth  a median  line  and 
a nodule  at  the  centre  and  at  each  end,  and 
striated  with  transverse  or  slightly  radiating 
granular  striae.  Aquatic  and  fossil. 

Conjugation  has  been  observed  in  several 
species. 

Kiitzing  describes  thirty-eight  species. 
Smith  admits  twelve  as  British.  The  fonn 
of  the  frustide  is  subject  to  great  variety : 
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and  the  specific  characters  are  probably  of 
little  value. 

The  most  common  species  are — 

1.  G.  acuminatum  (PI.  12.  fig.  34  a,  b,  c). 
rVustules  in  front  view  simply  cuneate,  or 
inflated  in  the  middle;  valves  attenuated  at 
the  base,  ventricose  in  the  middle,  beyond 
which  they  are  again  expanded ; ends  acu- 
minate, or  truncate  with  an  acuminate  pro- 
longation ; strife  distinct;  len^h  of  frustules 
1-3G0".  (San  Fiore  deposit.) 

2.  G.geminatum.  Valves  ventricose  in  the 
middle,  constricted  and  rotundo-tnmcate 
towards  each  end;  strife  distinct;  stalks 
long,  thick,  densely  interwoven ; length  of 
frustules  1-216  to  1-180". 

3.  G.oUvaceum.  Densely  crowded,  forming 
a mucous  mass;  frustules  broadly  cuneate 
(fr.  V.) ; valves  obovato-lanceolate ; striae 
distinct ; length  of  frustules  1-1020". 

4.  G.  curvatum.  Frustules  cmwed ; valves 
obovato-lanceolate;  striae  faint;  length 
1-720". 

Bidl.  Ehr.  Lifiis.jp.  216 ; Kiitzing,  Badll. 
p.  84,  and  Sp.  Alg.  p.63;  ^roxt\i,  Brit.  Diatom. 
p.  77 ; Ralfs,  Ann.  Nat.  Hist.  1843.  xvi.  p.  469. 

GOMPHOSPILERL4.,  Kutz.  See  Pal- 

MELLACEiE. 

GONIDIUM. — The  name  applied  to  cells 
which  in  the  Thallophytes  perform  an  office 
analogous  to  that  of  the  Gemil®  of  the 
higher  Crj-ptogams,  and  the  separating  bud- 
structures,  such  as  bulbils,  stolons,  &c.  of 
theFlowering  Plants, — being  cells  developed 
from  the  vegetative  tissues,  ultimately 
thrown  off,  and  capable  of  propagating  the 
individual.  The  gonidia  of  the  Lichens  are 
globidar  cellswith  green  contents,  developed 
m the  central  layers  of  the  thaUus,  afterwards 
set  free  by  the  destruction  of  the  cortical 
layer ; they  appear  capable  of  multiplication 
by  subdivision  before  growing  out  into  the 
filaments  which  form  the  foimdation  of  the 
new  thaUus  (see  Lichens).  The  gonidia 
of  the  Fimgi  are  usually  termed  Gonidia 
(see  that  article,  and  Fungi).  The  gonidia 
of  the  Algae  are  best  known  in  the  Confeb- 
voiDS,  where  they  are  formed  from  the  ceU- 
contents,  and  generally  present  themselves 
ciliated,  as  Zoospoees.  The  tetraspores  of 
the  blorideae  are  probably  the  homologues 
of  gonidia. 

GONATOBOTRYS,  Corda.— A genus  of 
Mucedines  (Hyphomycetous  Fungi)^the  fer- 
tile filaments  ot  which  present  at  intervals 
swollen  articulations,  on  which  are  attached 
simple  ovate  spores  (figs.  284,  286). 

Bibl.  Corda,  leones  Fangorum. 


Fig.  284.  Fig.  286. 


Gonatobotrya  simplex. 

Fig.  284.  A fertile  filament.  Magn.  100  dinms. 

Fig.  285.  A sporiferous  joint,  with  most  of  the  spores 
removed.  Magn.  600  diams. 

GONATORRHO- 
DON,  Corda.  — A 
genus  of  Mucedines 
(Hyphomycetous 
Fungi),  the  fertile 
filaments  of  which 
have  at  intervals 
swollen  articula- 
tions, whence  arise 
moniJiform  chains 
of  spores  (fig.  286). 

Bibl.  Corda, 

Frachtfi.  Europ. 

Sclmnmelb.  pi.  3. 

Gonatorrhodon  apcciosum. 

Fertile  filaments  with  swollen  joints  bearing  chains  of 
spores.  Magn.  100  diams. 

GONIOTHECIUM,  Ehr.— a genus  of 
fossil  Diatomaceae. 

Char.  Frustulea  terete,  with  a median 
(longitudinal)  constriction  (suddenly  atte- 
nuate and  trimcate  at  the  ends,  hence  ap- 
pearing angular). 

Con-esponds  to  Pyxidicula,  constricted  in 
the  middle,  and  truncate  at  the  ends. 

Found  in  America. 

We  have  figured  several  of  the  nine  or 
ten  species,  some  of  which  do  not  appear  to 
have  the  characters  of  the  genus. 

G.  anaulus  (PI.  42.  fig.  34)  ; G.  harbatum 
(PI.  42.  fig.  36) ; G.  diclynmm  (PI.  42.  fig.  36)  ; 
G.  monodon  (PI.  42.  fig.  37) ; G.  navicula 
(PI.  42.  fig.  38) ; G.  Rogersii  (Pi.  42.  fig.  39) ; 
G.  gastridium  (PI.  41.  'fig.  40)  ; G.  odonteUa 
(PI.  41.  fig.  44). 
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Bibl.  Ehrenberg,  Abhandl.  d.  Berl.  Akad. 
1841.  p.  401,  Ber.  d.  Berl.  Akad.  1844.  p.  82, 
and  Mikrogeologie Kiitzing,  Bacill.  p.  61, 
and  Sp.  Alg.  p.  23. 

GONIUM,  Muller. — A genus  of  Volvo- 
cinese  (Confervoid  Algse)  forming  microsco- 
pic, square,  flat  fronds,  either  ciliated  and 
endowed  with  a power  of  motion,  or  devoid 
of  cilia  and  motionless ; it  is  possible  that 
these  two  conditions  are  only  stages  of  deve- 
lopment in  species  active  at  one  time  and 
resting  at  another.  The  perfect  fronds  are 
composed  of  usually  sixteen  cells,  enclosed 
in  wide  colomless  coats  (yoimg  fronds  but 
four  cells ; some  kinds  have  more  than  six- 
teen) united  together  into  flat  square  masses 
by  adherence  at  various  points  of  their  cir- 
cumference. A light  vacuole  in  the  sub- 
stance of  the  cell-contents  may  often  he  ob- 
served to  exhibit  a rhythmical  contraction 
and  expansion,  as  in  Volvox.  The  cells  of  the 
active  forms  have  each  a pair  of  vibratile 
cilia,  which  run  out  from  the  central  proto- 
plasmic mass,  through  the  hyaline  envelope, 
and  projectas  free  processes, rowing  thefrond 
about  in  the  water.  They  are  commonly 
observed  to  increase  by  division,  a frond 
composed  of  sixteen  cells  breaking  up  into 
four  fi’onds,  each  composed  of  fom  cells,  &c. ; 
but  it  is  probable  that  other  kinds  of  deve- 
lopment exist,  and  that  the  motionless  forms 
are  resting  states  of  active  species.  Gonium 
pectorale  is  an  exceedingly  interesting  micro- 
scopic object,  not  uncommon  in  freshwater 

?ools.  Ehrenberg,  who  regards  them  as 
nfusoria,  describes  the  following  species. 

1.  G.  pectorale  (PI.  3.  fig.  11).  Frond 
square,  composed  of  sixteen  bright- green 
ceU-niasses  enclosed  in  hyaline  envelopes, 
each  with  a pair  of  cilia ; size  of  gi'een  masses 
1-1960  to  1-1150";  frond  not  exceeding 
1-280".  In  clear  water,  salt  and  fresh,  near 
the  surface. 

2.  G.  punctatum.  Cells  sixteen ; ceU- 
masses  green,  with  black  granides ; diam. 
1-4600";  frond  of  sixteen,  1-576". 

3.  G.  tranquillum  (PI.  3.  fig.  12).  Cells 
sixteen ; cell-masses  green,  diam.  1-2880" ; 
fi'ond  of  sixteen,  1-144  to  1-288",  sometimes 
twice  as  broad  as  long;  the  cell-masses 
foimd  in  division  (hinate  or  quatemate), 
motionless  (Possibly  not  a Gonium,  but  a 
Palmellacean — Tetraspora  ?). 

4.  G.  hyalinum.  Cell-masses  hyaline, 
diam.  1-3000" ; frond  of  twenty  or  twenty- 
five,  1-600".  In  stagnant  water. 

5.  G.glaucum.  CeU-masses  bluish  gi^een, 
from  four  to  sixty-four  in  a frond,  diam. 


1-7000  to  1-4200",  ditto  of  frond  not  ex- 
ceeding 1-670".  In  sea-water. 

The  remarkable  organism  Sabcina  re- 
sembles the  motionless  Gonia  in  structure, 
but  its  peculiar  habit  would  rather  lead  to 
its  being  placed  among  the  Fungi.  The 
genus  Tetbaspoba  among  the  Palmellacefe 
IS  closely  related  here.  Mebismopjedia 
seems  to  he  an  imnecessary  genus,  as  the 
species  may  fall  under  one  or  other  of  these. 

Bibe.  Ehrenberg,  65;  Cohn, 

Nova  Acta,  xxiv.  p.  169,  pi.  18;  Fresenius, 
Mm.  Senke>2b.  Gesell.  ii.  p.  187.  1856. 

GORDIUS,  Linn. — A genus  of  Entozoa. 

Char.  Body  very  long  and  slender,  fili- 
foim ; alimentary  canal  with  a single  oi^ce; 
sexes  distinct. 

G.  aquaticm,  the  common  hair-woim,  is 
from  7 to  10"  in  length  and  about  1-25  to 
1-20"  in  breadth,  of  a brown  or  blackish  co- 
lom’,  and  is  found  in  water  or  damp  places. 
The  mouth  is  very  indistinct ; the  tail  of  the 
male  is  bifid,  that  of  the  female  simple  and 
roimded. 

The  ova,  agglutinated  in  long  strings,  are 
deposited  in  water,  and  being  devoured  by 
insects  or  Arachnida,  undergo  development 
within  their  bodies. 

These  animals  frequently  coil  themselves 
into  a knot-like  form,  whence  the  name. 

See  hlEBMis. 

Bpbl.  Dujardin,  Hist.  Nat.  d.  Helminth. 
p.  296,  and  Ann.  des  Sc.  Nat.  1842.  xviii. 
p.  142 ; Siebold,  Lehrb.  d.  Vergl.  Anat. ; 
Entomol.  Zeitung,  1842-43,  and  Erichson’s 
Archiv,  1843.  ii.  p.  302 ; Berthold,  Ueber  den 
Bail  d.  JFasserkalbes,  1842;  Meissner,  Sie- 
bold Kdlliker's  Zeitschr.  1856.  i. ; Siebold, 
ibid.  141. 

GORGONIA,  Linn. — A genus  of  marine 
Poljq)i,  of  the  order  Actinoida,  and  family 
Gorgoniadse. 

Char.  Poljq)idom  rooted,  and  consisting 
of  a central,  branched,  horn}',  and  sometimes 
anastomosing  flexible  axis,  coated  with  a 
soft  and  fleshy  polypiferous  crust. 

The  species,  of  which  there  are  three  Bri- 
tish, are  popularly  known  as  sea-fans ; they 
are  not  microscopic,  often  attaining  very 
considerable  dimensions. 

The  poh'pidom,  as  well  as  the  crust,  con- 
tains spicula  of  A’ailous  fonns  imbedded  in 
them,  a specimen  of  which  is  exhibited  in 
PI.  33.  fig.  27. 

Bibl.  Johnston,  Brit.  Zoophyt.  p.  166. 

GOSSYPIUM.  See  Cotton. 

GOUT-STONES.  See  Chalk-stones. 

GRACILARIA,  Grev.— A genusof  Rho- 
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G R a:\imaton  ema. 

d}TneniacefB(FlorideousAlgro), ■with  feathery 

fleshy-cartilaginous  fronds,  (3  to  12"  or  more 
long,  of  a red  or  ;pui’plish  colom’,  the  central 
substance  of  which  is  composed  of  lai’ge 
cells,  the  cortical  of  closely-packed  hori- 
zontal filaments.  The  spores  are  formed 
in  tubercles  consisting  of  a thick  coat  com- 
posed of  radiating  filaments,  containing  a 
mass  of  minute  spores  on  a central  placenta. 
The  tetraspores  are  imbedded  in  the  cells  of 
the  surface.  G.  confervoides  is  the  only 
common  species ; it  grows  from  3 to  20" 
long,  and  as  thick  as  small  twine. 

Bjcbl.  Harvey,  Brit.  Mar,  Alg.  p.  128, 
pi.  16  C;  Engl  Bot.  pi.  1668. 

GRAMMATONEjHA,  Ag.— a genus  of 
microscopic  marine  plants,  by  some  referred 
to  the  Hiatomacese,  by  others,  including 
Ealfs  and  Kiitzing,  to  the  Desmidiaceie. 

The  recent  observations  of  Smith  show 
that  it  belongs  to  the  former  family,  and  to 
the  genus  E-agilaria. 

G.  striatulum=Fr.  str. 

Bibl.  Kiitzing,  <^.  Alg.  p.  187 ; Ralfs, 
Ann.  Nat.  Hist.  xiii.  p.  457,  pi.  14.  fig.  6 ; 
Smith,  Brit.  Dial  ii.  23. 

GRAMMATOPHORA,  Ehr. — A genus 
of  Diatomacese. 

Char.  Frustules  in  fi-ont  view  rectangular, 
at  first  adnate,  but  afteiwards  forming  zig- 
zag chains ; vittse  two,  longitudinal,  inter- 
mpted  in  the  middle  and  more  or  less 
cmwed.  Marine. 

Valves  linear  or  elliptical ; furnished  with 
transverse  striae,  in  most  invisible  by  ordinary 
illumination,  and  in  a few  so  difficult  of 
detection  that  the  valves  have  been  regai’ded 
as  Test  Objects.  Sometimes  a median  and 
terminal  nodules  are  present. 

Kiitzing  describes  thirteen  species.  Four 
are  British ; one  doubtful : — 

1.  G.rnarina  (PI.  1.  fig.  14;  PI.  12.  fig.  35; 
PI.  14.  fig.  37).  Striae  invisible  by  ordinary 
illumination ; vittae  near  the  middle  semi- 
circularly  curved  outwards ; valves  linear  or 
elliptical,  gradually  attenuated  towards  the 
obtuse  ends ; striae  transverse ; length  1-108 
to  1-420". 

The  form  and  stracture  of  the  fi’ustules 
and  valves  appear  greatly  to  vary.  Some- 
times the  frustides  are  perfectly  square,  at 
others  six  times  as  long  as  broad.  In  some 
specimens  the  valves  are  suddenly,  at  others 
uniformly  inflated  at  the  middle  (PI.  1. 
fig.  14  b ; PI.  12.  fig.  35  c),  some  have  the 
ends  capitate.  Again,  in  some  valves  there 
is  a median  line  and  a small  central  nodide 
(PI.  12.  fig.  35  c) ; in  others  there  is  neither 


median  line  nor  nodule,  but  a large  internal 
ring  (PI.  1.  fig.  14  h).  Lastly,  in  some  valves 
the  striae  extend  over  the  whole  of  the  valves, 
while  in  others  they  ai’e  deficient  at  their 
ends.  Some  of  these  variations  have  formed 
the  basis  of  distinct  species,  but  probably 
with  little  reason. 

A variety,  G.  subtilissima,  Bail.  (PI.  14. 
fig.  38  a,  b),  has  been  pointed  out  by  Prof. 
Bailey,  in  which  the  form  of  the  frustules 
and  valves  agrees  with  the  above  characters, 
but  in  which  the  transverse  striae  are  ex- 
tremely difficult  of  detection  when  mounted 
in  balsam. 

2.  G.macilenta.  Fr.  slender,  often  curved; 
vittae  as  in  the  last ; valves  linear,  slightly 
inflated  at  middle  and  ends.  Marine ; 
length  1-300". 

3.  G.  serpmtina.  Vittae  long,  serpentine, 
with  the  end  cmwed  inwards  to  form  a kind  of 
hook;  striae  oblique.  Marine;  length  1-200". 

4.  G.  ? Balfouriana.  Vittae  sti’aight ; 
valves  linear,  inflated  in  the  middle,  and 
with  rounded  ends.  Aquatic. 

Btbl.  Ehrenberg,  Abh.  d.  Berl.  Akad. 
1839.  p.  126,  and  Ber.  ejmd.  1840,  &c. ; 
Kiitzing,  Alg.  p.  120;  Ralfs,  Ann.  Nat. 
Mist.  1843.  xi.  p.  449;  Bailey,  SilUman's 
Journal,  vii ; Smith,  Brit.  Miat.  ii.  42. 

GRAMmTIDE^.— A tribe  of  Poly- 
podioid  Ferns. 

Illustrative  Genei'a. 

1.  Grammitis.  Sori  linear  or  roundish, 
seated  on  certain  arms  of  the  veins.  Veins 
simple  or  forked,  scarcely  anastomosing. 

2.  Selligucea.  Sori  Imear  or  roundish, 
seated  on  certain  arms  of  the  veins.  Veins 
very  much  branched,  anastomosing  in  more 
or  less  regular  meshes,  without  free  veins. 

3.  Synammia.  Sori  oblong,  seated  on  the 
back  of  the  lowest  venule.  Veins  branched, 
anastomosing  into  more  or  less  regular 
meshes,  with  fine  venules. 

4.  Meniseium.  Sori  reniform,  on  the  back 
of  transverse  venules.  Veins  pinnate,  ana- 
stomosing. 

5.  Antrophyum.  Sori  imbedded  on  the 
back  of  all  the  veins  and  venules.  Veins 
more  or  less  branched,  anastomosing  in  more 
or  less  regular  meshes. 

6.  Hemiotiitis.  Sori  on  the  backs  of  all 
the  veins  and  venules.  Veins  very  much 
branched,  anastomosing  in  more  or  less 
regidar  meshes. 

7.  Gymnogramma.  Sori  on  the  backs  of 
all  the  veins  and  venules.  Veins  pinnate  or 
forked,  scarcely  anastomosing. 
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GRAMMITIS,  Swartz.  — A genus  of 
Grammiticleas ; Ceterach  is  sometimes  taken 
for  a Grammitis. 

GRAMMONEMA,  Ag.  = Grammato- 

NEMA. 

GRANTIA,  Fleming.  — A genus  of 
Sponges. 

Char.  Foinn  variable;  firmisb  and  in- 
elastic, usually  white,  with  a close  but  po- 
rous texture,  and  composed  of  a gelatinous 
base,  with  imbedded  cmcareous  spicula ; ori- 
fices distinct.  Marine. 

Spicula  simple,  radiate  or  stellate,  com- 
posed of  carbonate  of  lime  ; hence  easily 
distinguished  from  the  siliceous  spicula  of 
other  sponges  by  their  dissolving  with  effer- 
vescence in  a dilute  acid.  The  organic 
basis  is  stated  not  to  be  fibrous  as  in  most 
other  sponges. 

The  seven  British  species  are  foimd  grow- 
ing upon  or  from  rocks,  sea-weeds,  shell-fish 
and  zoophytes,  hetv^een  tide-marlrs.  They 
vary  in  size  from  about  the  1-10  to  3 or  4". 
Gemmides  have  not  been  found  in  them. 

BrBL.  Johnston,  Brit.  Sponges,  ^'c.  p.  172 ; 
Grant,  Outlines  of  Compar.  Anat.  and  Bdin.  ^ 
New  Phil.  Journ.  i.  and  ii. 

GRANULE-CELLS.  — This  term  has 
been  applied  to  ceUs  found  in  animal  solids 
and  liquids  containing  a number  of  globules 
of  fat  or  oil  (PI.  30.  figs.  7, 16  a,  17  e).  They 
are  of  variable  size,  perhaps  the  average 
may  be  placed  at  1-2000";  and  are  easily 
recognized  by  the  dark  margins  and  li^ht 
centres  of  the  globules,  which  are  insoliible 
in  acetic  acid  and  solution  of  potash.  The 
cells  sometimes  contain  a nucleus,  at  others 
not.  The  teim  gianule-ceUs  shoidd  pro- 
perly be  limited  to  cells  of  new  formation, 
as  those  found  in  inflammation,  cancer,  &c. ; 
but  it  has  been  so  generally  applied  to  cells 
of  whatever  kind,  containing  fatty  globules, 
that  it  has  no  pathological  signification. 

See  Degeneration,  Fatty,  and  Inelam- 

MATION. 

GRAPE-FUNGUS.— See  Oiditjm. 

GR  APinDE.(E. — A family  of  Gymnocar- 
ous  or  open-fruited  Lichens,  characterized 
y iiTegulaily-formed,  mostly  elongated 
apothecia,  with  the  margins  closed  in,  or  the 
disk  covered  with  a veil,  in  the  earliest  state. 
The  excipidum  either  special  or  foimed  by 
the  thallus. 

British  Genera. 

1.  Opegrapha,  Ach.  Thallus  crustaceous 
or  membranous.  Apothecia  (lirelke)  elon- 
gated, simple,  or  branched,  sessile ; excipu- 
lum  carbonaceous,  entire  or  surrounding  the 


sides  and  base.  The  dish  chink-like  or 
channelled,  with  a proper  border. 

2.  Graphis,  Ach.  Thallus  crustaceous 
or  membranous.  Apothecia  lirellseform,  im- 
mersed ; excipidum  carbonaceous,  halved  or 
confined  to  the  side,  the  base  being  naked ; dish 
channelled,  surrounded  by  a proper  border 
and  an  accessoiy  one  from  the  thallus. 

3.  Ilymenodecton,  Leighton.  Thallus 
crustaceous  or  membranous.  Apothecia  li- 
reUaefonn,  immersed ; excipidum  a very  thin, 
black,  cartilaginous  membrane,  entire  or 
siuTounding  the  sides  and  base ; dish  broad, 

lane,  smooth,  smTounded  by  a very  slen- 
er  proper  border  and  an  accessory  one  de- 
rived from  the  thallus. 

4.  Chiographa,  Leight.  Thallus  mem- 
branaceous. Apothecia  lireUeefoim  or  sub- 
discoid,  sessile ; excipidum  carbonaceous, 
entire  or  surrounding  the  sides  and  base;  dish 
plane,  broad,  suiTouiided  by  a proper  border 
and  an  accessory  derived  from  the  thallus. 

6.  Aidocographa,  Leight.  Thallus  mem- 
branaceous. Apothecia  lirellseform,  subim- 
mersed, prominent ; excipulum  carbonaceous, 
halved  or  confined  to  the  sides,  palmatifid, 
the  base  naked ; dish  chink-like,  closed,  sur- 
rounded with  a proper  longitudinally-fur- 
rowed border,  and  an  accessory  one  derived 
from  the  thaRus. 

6.  Lecanactis,  Eschweiler.  Thallus  crus- 
taceous. Apothecia  lirellaifonn  or  subdis- 
coid,  immersed;  excipulum  carbonaceous, 
entire  or  sun’ounding  the  sides  and  base ; 
dish  plane,  open,  pruinose,  surrounded  with 
a proper  border. 

7.  Platygramma,  Leight.  Thadus  crus- 
taceous. Apothecia  hreUaeform,  almost 
simple  or  radiate ; excipulum  none ; spori- 
ferous  layer  fi-ee ; dish  plane,  open,  naked, 
without  any  margin. 

8.  Arthonia,  Ach.  Thallus  cartilagineo- 
membranous.  Apothecia  roundish  or  dif- 
foimed,  tumid,  innately  sessile,  covered  with 
a subcartilaginous  membrane,  subgelatiuous 
within,  containing  immediately  under  the 
smTace  a series  of  pear-shaped  thecae ; no 
excipulum',  dish  neai’ly  plane,  without  a 
border,  black  and  rough. 

9.  Coniocarpon,  D.C.  Thallus  crustaceous. 
Apothecia  appressed,  roundish-deformed  or 
elongated,  covered  with  a subcai-tilaginous 
membrane,  which  idtimately  breaks  up  into 
a fine  powder,  subgelatinous  vdthin,  con- 
taining a series  of  pear-shaped  thecae ; no 
perithecium ; disk  flat,  depressed,  without  a 
border,  pruinose. 

Bibl.  Leighton,  Monogr.  of  Brit.  Gra- 
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phidcat,  Ann.  Nat.  Hist.  2nd  ser.  vol.  xiii. 

1854. 

GRAPIIIS,  Ach. — A genus  of  Graplii- 
deffi  (G^Tiniocarpous  Lichens),  containing 
several  Rritish  species  verj  variable  in  their 
appearance ; mostly  whitish  or  yellow  pa- 
pery expansions  on  baric,  beset  with  irre- 
gular black  markings  like  wi-iting. 

Bibl.  Leighton,  Ann.  N.  IL2 ser.  iii.  264. 

GRASSES. — A family  of  Monocotyledo- 
nous  Flowering  Plants  remarkable  in  many 
respects  for  their  microscopic  structure, 
especially  the  siliceous  Epidbbmis  and  the 
Starch  grains  in  the  Albumen,  for  which 
see  those  heads. 

GRATELOUPIA,  Ag.  — A genus  of 
Crj-ptonemiaceae  (Florideous  Algae),  repre- 
sented by  a very  rare  British  species,  G.Jili- 
cina,  rarely  growing  more  than  2 inches  high 
with  us.  Fi'uctification  minute,  immersed, 
faveUidia  opening  by  a pore,  and  cruciate, 
teti-aspores  vertically  placed  among  the  fila- 
ments of  the  periphery. 

Bibl.  Harv.  Brit.  Mar.  Alg.  p.  137,  pi.  17  A; 
Grev.  Alg.  Brit.Tpl.  16. 

GREENSAND. — According  to  the  ob- 
servations of  Ehrenberg  and  Bailey,  the  geo- 
logical deposit  known  as  Greensand  is 
foimed  of  fossilized  organic  bodies,  mostly 
Foraminifera. 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. 

1855.  86;  Bailey,  Ann.  N.  H.  2 ser.  xviii. 
p.  425. 

GREGARINA,  Dufour.  — The  curious 
organisms  of  which  this  genus  consists,  are 
placed  provisionally  among  the  Entozoa; 
they  have  as  yet  been  insuificiently  exa- 
mined, and  authors  are  not  agreed  as  to  their 
structure  and  nature. 

They  exist  as  parasites  within  the  bodies 
of  animals,  and  inhabit  the  intestinal  canal, 
or  the  caiity  of  the  abdomen.  Most  fre- 
quently they  axe  met  with  in  insects,  espe- 
cially their  lai-vse ; but  sometimes  also  in 
Annelida,  both  aquatic  and  marine  (Lmnbri- 
cus,  &c.),  in  the  Cmstacea  and  Mollusca. 

They  are  microscopic  and  colouiless ; 
mostly  round,  oval,  fusiform  or  cylindrical 
(PI.  16.  figs.  25,  28,  34) ; and  consist  of  a 
smooth  tran.sparent  cell-wall,  enclosing  a 
granular,  more  or  less  liquid  mass,  with  one 
or  more  nuclei  and  nucleoli.  Sometimes 
they  exhibit  a constriction  in  the  middle, 
or  are  divided  by  a transverse  septum.  In 
some  a process  resembling  a head  is  situated 
at  one  end ; this  may  be  short,  round  and 
obtuse  or  pointed,  or  more  elongated  and 
furnished  with  reflexed  hook-like  processes. 


The  Gregarinee  are  capable  of  motion,  which 
is  either  that  of  slow  progression,  ensuing 
without  contraction  of  the  body,  or  pror 
duced  by  irregidar  conti-action  of  the  mem- 
brane or  substance  of  the  body. 

Vibratile  cilia  have  been  detected  both 
upon  the  outer  and  the  inner  siuTace  of  the 
membrane ; and  the  internal  granules  often 
exhibit  molecular  motion,  especially  after 
the  addition  of  water.  One  or  more  long 
motionless  filaments  sometimes  arise  from 
the  outer  surface. 

The  membrane  and  its  contents,  except 
the  nucleus,  are  soluble  in  acetic  acid. 

Their  method  of  propagation,  if  such  it 
be,  represents  a fonn  of  conjugation,  and 
takes  place  as  follows.  Two  individuals 
coming  into  contact  by  corresponding  por- 
tions of  the  body  (PL  16.  fig.  34),  become 
shortened  and  firmly  united.  A transparent 
capsule  is  next  formed  around  the  two  in- 
dividuals, which  encloses  them  in  a cyst 
(fi"s.  26,  30),  the  adjacent  poiiions  of  the 
cell-membranes  are  absorbed,  and  the  sub- 
stance of  the  two  bodies  becomes  intimately 
fused.  Globules  or  cells  are  then  formed  in 
the  contents  of  the  cell,  which  subsequently 
assume  the  form  of  Navicuke,  and  have  been 
called  pseudo-naviculae  (erroneously  navi- 
cellce)  (figs.  31,  32,  33)  ; these  are  supposed 
to  represent  the  germs  of  new  Gregarinee, 
which  become  liberated  by  the  bursting  of 
the  ceU ; their  further  development  has  not 
been  traced. 

It  has  been  supposed  that  the  pseudo- 
navicidae  might  really  represent  NavieniUe, 
and  that  the  cysts  containing  them  were 
sporangia;  but  this  view  does  not  appear 
probable,  neither  do  the  pseudo-naviculae 
possess  a coat  of  silex. 

In  some  cases  it  appears  that  the  con- 
tents of  the  two  cells  m conjugation  remain 
distinct  until  the  pseudo-naviculae  are 
formed ; but  it  is  not  certain  whether  each 
single  cell  in  these  instances  has  not  arisen 
from  the  fusion  of  two  others. 

A very  large  number,  more  than  eighty 
species,  of  Gregarina  have  been  described 
and  arranged  in  numerous  genera,  &c.,  as  is 
so  usual  where  little  more  than  the  form  of 
the  organisms  is  known. 

Bibl.  Dufoui’,  Ann.  d.  Sc.  Nat.  1837.  vii. ; 
Stein,  Midler's  Archiv,  1848;  Ann.  Nat.  Ilkt. 
1850.  V.,  and  Jrt/hs.;  Frantzius,  Observationes 
de  Gregannis,  1846;  Henle,  MiiUer's  Archiv, 
1836,  1845 ; Siebold,  Beitr.  z.  Naturq.  d. 
toirbellos.  Thiere,  1839;  KoUiker,  Siebold 
und  Kblliker's  Zeitschr.  1848  & 1849. 
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GRIFFITHSIA,  Ag. — A genus  of  Cera- 
miacese  (Florideous  ^gre),  with  feathery 
fronds  3 to  6"  long,  composed  of  delicate 
dichotomously-branched  filaments  consist- 
ing of  a single  row  of  cells,  the  branchlets 
often  whorled ; colour  crimson  or  rosy  red. 
The  fructification  consists  of  spores,  anthe- 
ridia,  and  tetraspores,  aU  produced  in  simi- 
lar situations,  namely  at  the  articulations, 
where  they  are  smTOimded  by  a kind  of 
involucre  formed  of  short  rameUi,  to  which 
the  teti’aspores  and  antheridia  are  attached. 
The  antheridia  consist  of  a kind  of  shrubby 
tuft  of  extremely  minute  filaments  arising 
from  an  axial  filament  which  arises  from  a 
ramellus  of  the  involucre.  Fig.  287  repre- 
sents a branch  terminating  in  an  involucre 
of  whorled  rameUi  bearing  tetraspores ; the 


Fig.  287. 


Fig.  287.  Fragment  of  a frond  bearing  an  involucre  with 
tetraspores.  Magn.  20  diams, 

Detached  ramellus  of  the  involucre,  showing  the  attach- 
ment of  the  tetraspores.  Magn.  40  diams. 

lower  figm’e  is  a portion  of  a ramellus, 
showing  the  mode  of  attachment  of  the  te- 
traspores. In  the  antheridia!  involucres,  the 
plumose  antheridial  structure  is  attached  in 
exactly  the  same  way.  Seven  British  spe- 
cies are  recorded,  of  which  one  or  two  are 
not  imcommon. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  167, 
pi.  23  B ; Decaisne,  Ann.  des  Sc.  Nat.  2 sdr. 
xvii.  p.  353,  pi.  16 ; Thuret,  Ann.  des  Sc. 
Nat.  3rd  sdr.  xvi.  p.  16,  pi.  5 ; Derbes  and 
Solier,  ibid.  xiv.  p.  276,  pi.  36 ; Engl.  Bot. 
pi.  1479  & 1689. 

GRIMjNHA,  Ehrhart. — A ^enus  of  Or- 
thotrichaceous  Mosses,  containing  numerous 
British  species. 

Many  of  the  species  of  Trichostomum  of 
Hedwig  and  Schwaegrichen  are  placed  here 
by  Bruch  and  Schimper  and  C.  Muller. 
BrBL.  Wilson,  Bryol.  Brit.  p.  152. 


Fig.  288. 


Grimmia. 

Teeth  of  peristome.  Magnified  150  diameters. 

GROMIA,  Duj. — A genus  of  Infusoria. 
Char.  Carapace  brownish  yellow,  mem- 
branous, soft,  globular  or  oval,  with  a small 
round  orifice,  from  which  very  long,  fili- 
form, branched  expansions  with  very  deli- 
cate extremities  protrude. 

Dujardin  places  this  genus  in  the  Rhizo- 

foda ; Ehi'enberg  among  the  Foraminifera. 
t belongs  properly  to  the  ArceUina. 

1.  G.  oviformis.  Carapace  globular,  with  a 
short  neck ; marine ; size  1-25  to  1-12". 
Found  among  marine  plants. 

2.  G.  fiumatilis  (PI.  24.  fig.  15).  Carapace 

f lobular  or  ovoid,  without  a neck;  aquatic; 
readth  1-280  to  1-100".  Found  upon  Cera- 
tophylluni. 

Schlumberger  describes  an  aquatic  Gro- 
mia  (liyalina),  difiering  from  the  last  in  size 
(1-860  to  1-520"),  and  in  the  carapace  being 
colourless ; hence  it  probably  represents  the 
young  state  of  G.jbiviatilis. 

Bebl.  Duiardin,  Ann.  des  Sc.  Nat.  1835. 
iv.  Inf  us.  p.  ^52 ; Schlumberger,  des  Sc, 
Nat.  1845.  iii.  p.  255. 

GUAHO. — As  is  well  known,  guano  is 
imported  into  this  country  in  large  quanti- 
ties as  a manm’e.  It  consists  principally  of 
the  excrement  of  birds,  in  a more  or  less 
decomposed  state.  It  afibrds  the  micro- 
scopist  a means  of  procuring  the  foreign  ma- 
rine Diatomacese,  the  frustifies  and  valves  of 
which  are  often  contained  in  it  in  large 
numbers.  The  Diatomacese  may  be  obtained 
from  guano  as  recommended  at  page  220. 

GUE]\IBELIA,  Hmp. — A genus  of  Or- 
thotrichaceous  Mosses,  inclumng  various 
species,  separated  from  Grimmia  on  account 
of  the  peculiar  calyptra,  and  also  the  Cin- 
clidoti  of  P.  Beauvais. 

G.  orbicularis,  Hmpe.  = Grimmia  orbicu- 
laris, Br.  Eur. 

G.  riparia  = Cinclidotus  rparia,  Wils. 
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Fig.  289.  Fig.  290.  Fig.  291. 


Guembelia  fontinaloides. 

Fig.  289.  A fertile  shoot. 

Fig.  290.  Capsule  with  calyptra.  Magn.  10  diams. 

Fig.  291*  Teeth  from  the  peristome.  Magn.  150  diams. 

G.  fontinaloides  (figs.  289-91)  = Cincl.  fon- 
tinaloides, P.  B. 

Bibl.  Wilson,  Bnjol.  Brit.  p.  139. 

GUM. — A name  applied  to  various  viscid 
(not  oily)  secretions  of  plants.  Gums  have 
no  microscopic  structure  when  pure  and 
clean,  but  often  exhibit  rmder  the  micro- 
scope traces  of  structirres,  such  as  debris  of 
cellular  tissue,  filamentous  Fimgi,  &c., 
which  have  become  imbedded  in  them 
while  soft.  "^Tiat  is  called  gum  Teaga- 
CANTH  consists  of  partly  decomposed  cell- 
membranes,  in  a condition  allied  to  amy- 
loid, retaining  traces  of  their  organization. 
Sections  of  very  soft  tissues  or  very  minute 
objects  may  he  made  by  imbuing  them  with 
or  immersing  them  in  solution  of  gum,  and 
allowing  the  whole  to  dry  up  to  a tough, 
semisolid  mass,  capable  of  being  sliced  with 
a razor.  The  slices  are  freed  from  gum  by 
soaking  in  water.  Gum  dissolved  in  Gly- 
CEEiNE  forms  an  excellent  medirun  for 
mounting  vegetable  tissues. 

GUTTA-PERCHA.— A land  of  gum- 
resin  produced  by  the  evaporation  of  the 
nulky  juice  of  the  Isonandra  gutta,  one  of 
the  family  of  the  Sapotacese,  a native  of 
Sumatra  and  the  neignboirring  regions.  Its 
relation  to  the  microscope  arises  from  its  use 
in  a solid  form  and  as  cement,  in  mounting 
microscopic  objects  in  cells.  See  Cements 
and  Phepabations. 

G UTTULINA,  D’Orb. — A genus  of  Fora- 
minifera,  of  the  order  Enallostegia,  and  fa- 
miR  Polymorphinidae. 

Char.  Shell  inequilateral,  glassy,  oblong 
or  rhomboidal,  compressed  or  globidar ; 
chambers  mostly  emoracing,  alternate  on 


throe  distinct  faces,  forming  by  their  suc- 
cessive preponderance  and  extension  an  im- 
perfect spiral ; orifice  round,  on  the  summit 
of  the  last  chamber. 

Williamson  unites  this  genus  with  Pohj- 
morphina. 

G.  communis  and  austriaca  (recent),  com- 
bined with  Polymorphina  lactea. 

G.  communis,  crassa,  and  teretiusciila,  fossii. 

Biel.  That  of  the  family. 

GYALECTA. — ^A  genus  of  Lecidineaj 
(Gymnocai’pous  Lichens).  G.  cupulans= 
Lecidea  marmorea,  Ach. 

GYGES,  Boiy. — Described  by  Ehren- 
berg  as  a genus  of  Volvocinese,  having 
neither  eye-spot,  tail,  nor  flagellifoiTu  fila- 
ment ; the  carapace  (cell-membrane)  simple, 
subglobose. 

Motion  very  slow.  He  gives  two  mecies : 

1.  G.  granulum  (PI.  41.  fig.  14).  Ovate  or 
subglobose ; internal  granular  mass  dark 
green ; diam.  1-1160".  Aquatic. 

2.  G.  hipartitm.  Nearly  spherical;  internal 
mass  yellowish  green,  frequently  bipaidite ; 
diam.  1-480".  Aquatic. 

So  far  as  appears  from  the  descriptions 
and  figures,  these  do  not  seem  to  differ  from 
Peotococcus. 

(For  G.  sanguineus,  Shuttleworth,  see 
Red  Snow.) 

Bibl.  Ehr.  Infus.y>.  51. 

GYMNOGOmRUS,  Mart.— A genus  of 
Cryptonemiaceae  (Florideous  Algae),  with 
horny  branched  frnnds,  the  divisions  cylin- 
drical or  compressed,  a few  inches  high,  of 
a purplish-red  colom’.  The  substance  of  the 
branches  presents  three  layers  of  closely- 
packed  filamentous  cells,  the  central  lon- 
gitudinal, the  intermediate  curved,  and  the 
peripherical  horizontal  and  monilifonn.  The 
spores  have  not  been  observed;  the  tetraspores 
(cruciate)  are  arranged  in  monUifoim  rows, 
in  wart-like  thickenings  of  the  branches. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  146, 
pi.  18  B ; Bnql.  Bot.  pi.  1089  & 1926. 

GYMNOGRAMMA,  Desv.— A genus  of 
Grammitideae  (Polypodioid  Ferns),  some  of 
the  species  of  which  are  remarkalale  for  a 
yeUow  or  white  pidvenilent  appearance  on 
the  back  of  the  fronds,  owing  to  the  pre- 
sence of  abundance  of  microscopic  cellular 
hairs,  ex.  gr.  G.  Calomelanos,  G.  chrysophylla, 
ochracea,  &c. 

GYMNOMITRIUM,  Corda.— A genus  of 
Jungermannieae  (Hepaticae),  containing  one 
British  alpine  species,  the  Jungermannia 
coticinnata  of  the  British  Flora. 

Bibl.  Hook.  Brit.  Jungerm.  pi.  3 ; Ekart, 
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St/nops.  Jungerm.  pi.  8.  %.  63  ; Enql.  Bot. 
pi.  1022. 

GYMNOSPERINIIA. — A division  of  tlie 
Flowering  Plants  (see  Vegetable  King- 
dom), induding  the  CoNiFEHiE,  and  Cyca- 
DACEJE ; deriving  this  name  from  the  mode 
of  development  of  the  Ovules. 

GYhlNOSPORANGIUM,  D.C.— A ge- 
nus of  Uredinei  (Coniomycetous  Eimgi). 
G.  jum2ycrinum  grows  upon  living  branches 
of  the  common  Juniper,  appearing  at  first 
like  an  exanthema  on  the  hark,  which  in  wet 
weather  swells  up  into  an  orange-coloured, 
tremelloid,  plicate  mass,  which  readily  dries 
up,  however,  and  then  is  scarcely  visible. 
Somewhat  rai'e,  hut  when  present  generallv 
codous. 

Bibl.  Berk.  Brit.  Flora,  vi.  part  2.  p.  361 ; 
Fries,  Syst.  3Iyc.  iii.  p.  505 ; Tidasne,  Ann. 
des  <Sfc.  Nat.  4 s6r.  ii.  pp.  171  & 188. 

GYMNOSPORIUhl,  Corda,  = Papu- 

LAIIIA. 

GYMNOSTOMmi,  Schwagr.— A genus 
of  Mosses,  now  distributed  into  Pyuami- 
DIUM,  Physcomitbium  and  other  genera. 

Bibl.  Miiller,  Syn.  ilusconim ; Bruch  and 
Qch\mp&r,BryologiaEurop(ea-,'N'Aaoia.,Bryol. 
Brit.  p.  39. 

GYRINUS,  Geofii-.— A genus  of  Coleo- 
pterous insects,  of  the  family  GyiinidEe. 

G.  natator,  one  of  the  eight  British  spe- 
cies of  this  genus,  is  very  commonly  seen  in 
gi’oups  perfomiing  its  gjuations  upon  the 
siu’face  of  pools  or  rivers,  whence  it  has 
received  the  popular  name  of  whirligig. 

The  body  is  ovate,  or  elliptic  and  de- 
pressed, the  elytra  black  and  shining.  The 
antenme  are  short  and  retractile  within  a 
cavity  in  front  of  the  eyes;  the  basal  joint 
minute ; the  second  large,  globidar,  and  fui'- 
nished  externally  with  an  ear-like  joint 
fringed  with  colourless,  flattened,  hair-like 
processes;  the  remaining  seven  joints  form 
a clavate  mass,  being  very  short  and  closely 
united,  the  first  commencing  by  a very 
narrow  base  or  pedicle.  The  eyes  are  di- 
vided by  a ti’ansverse  septum  into  two  parts, 
the  upper  of  which  seiwes  for  viewing  ob- 
jects in  the  air,  the  latter  those  in  water; 
by  some  authors  these  insects  are  described 
as  possessing  four  distinct  eyes.  The  ter- 
minal segment  of  the  abdomen  is  fm’nished 
■with  two  retractile  ciliated  lobes.  The  two 
fore  legs  are  long,  and  of  the  ordinary  fonn, 
whilst  the  fom-  hind  legs  (PI.  27.  fig.  5), 
which  are  used  as  oars,  are  short,  flat,  and 
dilated ; the  femur  (d)  and  tibia  (c)  some- 
what triangular,  the  tibia  also  fringed  with 


short  spines  and  long  flattened  filaments; 
in  the  middle  pair  of  legs  (e)  the  latter 
exist  on  both  margins,  whilst  in  the  hind 
legs  these  are  present  only  on  the  outer 
margin.  The  tarsi  (a)  are  five-jointed,  the 
three  bas^d  joints  produced  on  the  inside 
into  long,  flat,  leaf-like  lobes  fringed  -mth 
spines ; the  fourth  joint  is  of  about  the  same 
size,  and  semicircular,  the  fifth  being  very 
short  and  attached  to  the  fourth  near  the 
end,  and  both  are  fringed  on  their  outer 
margin  with  flattened  filaments  resembling 
those  upon  the  tibia ; all  the  tarsi  are  fur- 
nished -with  two  distinct  claws. 

The  anterior  tarsi  of  the  male  differ  from 
those  of  the  female,  as  in  JDytiscus.  The 
circulating  emvents  can  be  seen  in  the  hind 
legs. 

The  larva  (PI.  28.  fig.  19),  which  is  aquatic, 
is  of  a dirty- white  colour,  long,  narrow,  and 
depressed,  resembling  a small  centipede ; it 
consists  of  thirteen  segments  including  the 
head.  Its  antennse  are  filifoim  and  four- 
jointed;  the  eyes  numerous  and  tubercular, 
grouped  on  each  side  of  the  head.  The 
three  pairs  of  legs  are  attached  to  the  eight 
anterior  segments  of  the  body ; the  remain- 
ing segments  are  furnished  on  each  side 
■wdth  a branchial  filament,  excepting  the 
last,  which  has  two  of  them,  and  four  mi- 
nute conical  points,  bent  downwards,  and 
used  by  the  insect  when  in  motion. 

Bibl.  Westwood,  Bitroduction,  ^c.  i.  p. 
105. 

GYROPHORA,  Ach. — A genus  of  Pyxi- 
niese  (Gymnocarpous  Lichens),  combmed 
■with  TJmbilicariavij  many  authors. 

GY'ROPUS,  Nitzsch. — ^A  genus  of  nian- 
dibulate  Anoplura  (Insects),  of  the  family 
Liotheidse. 

Char.  Tarsi  two-jointed,  ■with  a single 
claw. 

Mandibles  ■without  teeth ; maxillary  palpi 
conical  and  fom’-jointed ; labial  palpi  none ; 
antennae  four-jointed;  thorax  two-jointed; 
abdomen  ten-jointed. 

1.  G.  ovalis  (PI.  28.  fig.  8).  Head  ferrugi- 
nous, transverse,  ■with  a lateral  produced 
lobe  on  each  side ; thorax  and  legs  femigi- 
nous ; abdomen  nearly  orbicular,  yellowish 
white ; claws  long,  curved  and  strong ; length 
1-48". 

Foimd  upon  the  guinea-pig  (Cavia  co- 
bay a). 

2.  G.gracilis.  Headandthoraxferruginous; 
abdomen  elongate,  segments  ■with  a trans- 
verse striated  band  at  each  suture ; claws 
very  short  and  minute ; length  1-36". 
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Found  also  upon  tlie  guinea-pig. 

Binn.  Denny,  Amphtr.  Mono(jraphia. 

GY  ROSIGM  A,  Hass.  (Pleurosiijma,  Sm.). 
— A genus  of  Diatomacete. 

Oiar.  Frustules  single,  free,  longer  than 
broad;  front  view  linear  or  linear-lanceolate; 
valves  navicidar,  sigmoid,  with  a longitu- 
dinal line,  and  a nodide  in  the  centre  and 
at  each  end. 

The  group  of  species  arranged  in  this 
genus  should  properly  form  a subgenus  of 
Navicula,  inasmucli  as  the  sigmoid  form  of 
the  valves,  upon  which  the  distinguishing 
character  is  founded,  does  not  exist  in  all 
the  species  of  Gyrosigma  to  a greater  extent 
than  that  in  which  it  occurs  in  some  species 
of  Navieiila ; in  some,  its  only  indication  is 
a slight  inequality  in  the  two  halves  of  the 
valves.  The  median  line  and  nodules  consist 
of  an  internal  thickening  of  the  valves  at  the 
coiTesponding  parts,  the  line  is  best  seen  in- 
the  front  view  (PI.  11.  fig.  16) ; it  is  occa- 
sionally found  in  a fractm’ed  valve,  project- 
ing as  a solid  highly  refractive  rod,  the 
thmner  adjacent  portions  of  the  valve  being 
broken  away;  for  brevity,  it  may  be  called 
the  keel. 

The  valves  exhibit  spiuious  stilse,  arising 
from  the  existence  of  rows  of  dots  (depres- 
sions), of  which  we  have  already  treated 
under  DiAXOMACBiE.  These  striae  and  dots 
are  in  most  species  very  difficidt  to  detect, 
requiring  the  use  of  oblique  light,  and  the 
Gillett’s  condenser  or  the  stops ; the  prin- 
ciples which  should  guide  in  the  search  for 
them  have  been  explained  under  Angulah, 
apehtttbe  ; the  preliminary  preparation  of 
the  valves  is  also  essential  (Diatomaceje, 

p.  220). 

Most  of  the  species  are  foimd  in  salt  or 
brackish  water;  a few  are  aquatic.  They 
often  abound  upon  the  suiTace  of  mud. 
Conjugation  or  the  formation  of  sporangia 
has  not  been  observed.  The  frustules  ai’e 
sometimes  found  enveloped  in  amoi-phous 
mucus,  and  those  of  one  species  have  been 
foimd  within  gelatinous  tubes. 

Many  species  have  been  described,  of 
which  those  that  have  been  used  as  Test- 
objects  will  be  enumerated.  We  must, 
however,  express  our  belief  that  they  cannot 
truly  be  regarded  as  distinct  species, — 
unless  of  microscopic  objects,  if  the  term 
may  be  permitted.  The  measurements  ai’e 
mostly  those  of  the  Rev.  Mr.  Smith  and 
Mr.  R.  Beck,  with  which  our  own  have 
coincided  very  nearly.  The  species  are 
arranged  according  to  the  fineness  of  the 


markings,  which  coincides  with  the  difli- 
cidty  with  which  they  are  detected  and 
resolved  into  dots ; and  the  appended  figures 
express  the  number  of  stria)  or  rows  oi  dots 
in  1-1000". 

Since  oblique  (dots  alternate  or  quin- 
cuncial,  PI.  11.  fig.  40). 

1.  G.formosum(V\.  11.  fig.  26).  Broadly 
linear,  attenuated  towards  the  ends ; sig- 
moidure  evident ; keel  oblique ; length 
1-60" ; striae  36.  Marine. 

2.  G. deconini{V\.  11.  fig.  26).  Rhomboid- 
lineai' ; attenuated ; sigmoidm-e  veiy  evi- 
dent ; keel  oblique ; length  1-90" ; striae  36. 
Marine. 

3.  G.^ea'osw,m(fig.28).  Linear-lanceolate; 
sigmoidure  resulting  from  the  curvature  of 
one  margin  of  each  half  of  the  valve,  the 
opposite  margin  of  each  respective  half 
being  nearly  straight;  keel  in  each  half 
forming  two  cuiwes ; very  oblique  near  the 
end ; length  1-90" ; marine ; stiiae  44.  The 
halves  of  the  valves  somewhat  resemble  the 
blade  of  a pocket-knife. 

4.  G.  s^riy/osM»i(fig.29).  Linear-lanceolate; 
ends  rather  obtuse,  sigmoidure  slight ; keel 
nearly  straight  in  the  middle,  ciu’ved  near 
the  ends ; length  1-90" ; stiiae  45.  Marine. 
Fig.  40  represents  the  stiiae  resolved  into 
dots. 

5.  G.  quadratum  (fig.  34).  Rhomboidal, 
acuminate  at  the  ends ; sigmoidiu’e  evident 
towards  the  ends ; keel  cmwed,  nearly  me- 
dian ; length  1-150" ; marine ; stiiae  45. 

6.  G.  elonyatum  (PI.  11.  fig.  31,  and  PI.  1. 
fig.  18).  Linear-lanceolate,  acuminate ; sig- 
moidure slight,  unifoi-m;  keelmedian;  length 
1-80";  marine;  stiiae  48. 

7.  G.ri(7idMWi(fig.30).  Linear-lanceolate, 
obtuse  at  the  ends  ; sigmoidure  slight ; keel 
nearly  median  ; length  1-70"  ; marine  ; 
striae  48. 

8.  G.  angulatuin  {Navicida  angidatd)  (PI. 
ll.fig.33).  Rhomboid-lanceolate  or  angular- 
lanceolate  ; sigmoidui'e  evident ; keel  nearly 
median ; length  1-110" ; m.arine ; strife  52. 
PI.  1.  fig.  16  represents  a valve  with  the 
striae  resolved  into  dots ; PI.  11.  fig.  41  re- 
presents the  dots  more  highly  magnified. 

PL  11.  fig.  33  a represents  a specimen  with 
the  endochi’ome  and  nucleus. 

/3  (fig.  33  &).  Simply  and  narrowly  lan- 
ceolate, ends  acute. 

y (fig.  33  c).  Ends  bealicd ; abruptly 
flexed. 

9.  G.eestuarii(?i^.?,b).  Lanceolate;  ends 
abruptly  tapering,  short  and  beak-like ; sig- 
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moidure  evident;  keel  not  median;  length 
1-260" ; marine ; striae  64. 

10.  G.  intermedium  (fig.  36).  NaiTowly 
linear-lanceolate,  acute  ; sigmoidure  none, 
or  merely  indicated  by  a slight  inequality 
in  the  opposite  margins  of  the  valves ; keel 
nearly  straight  and  almost  median ; length 
1-140" ; marine ; striae  66. 

^ G.  nubecula.  Ends  obtuse;  slightly  more 
lanceolate,  and  shorter;  maiTne;  striae  55. 

11.  G.delicatulum(Ji^.2i2).  VerynaiTowly 
linear-lanceolate ; sigmoidm-e  evident ; keel 
nearly  central ; marine  ; length  1-130" ; 
striae  64. 

12.  G.  obscurum  (fig.  27).  Linear,  attenu- 
ated near’  the  ends ; sigmoidm'e  slight,  piin- 
cipally  arising  fi-om  the  cru-vature  of  one 
margin  of  each  half  of  the  valve ; keel  not 
medran,  especially  near  the  ends ; marine ; 
lerrgth  1-200";  striae  76. 

Strice  longitudinal  and  transverse  (dots 
opposite,  PI.  11.  figs.  39,  42). 

In  most  of  the  following  species  or  forms 
the  dots  are  not  equidistant  in  the  longitu- 
dinal and  transverse  rows. 

13.  <?. sinV/iVfs (fig.  12).  Linear-lanceolate; 
sigmoidure  evident;  keel  nearly  median, 
flexure  double;  marine;  length  1-75";  striae: 
longitudinal  40,  transverse  36. 

14.  G.  balticum  (fig.  10).  Broadly  linear, 
narTowed  at  the  ends ; sigmoidrrre  apparent 
at  the  ends  only,  and  produced  principally 
by  the  curvature  of  one  mar’gin  only ; keel 
not  median,  flexure  double ; marine ; length 
1-80" ; striae,  both  sets,  38.  Fig.  39,  piece 
of  valve,  showing  dots. 

/3.  Gradually  tapering  towards  the  ends ; 
striae  obscure. 

15.  G.  Hippocampus  (fig.  13).  Narrowly 
lanceolate,  gradually  attenuated  towards 
the  broad,  very  obtuse  ends;  sigmoidure 
e\ident ; keel  nearly  median ; marine  or 
braclrish  water ; length  1-160" ; striae : long. 
32,  tr.  40. 

16.  G.  attenuatum  (fig.  15.  PI.  1,  fig.  17). 
Linear-lanceolate,  with  obtuse  ends ; sig- 
moidure slight ; keel  nearly  median ; marine 
and  aquatic ; length  1-120" ; striae  : long. 
30,  tr.  40. 

17.  G. (fig.  18).  Lineai’-lanceolate, 
errds  rather  obtirse ; sigmoidm'e  evident ; 
keel  almost  median;  aquatic;  length  1-130"; 
striae,  both  sets,  48. 

18.  G.  tenuissimurn  (fig.  24).  Narrowly 
linear,  attenuate  towards  the  ends ; sigmoi- 
ditre  evident ; keel  nearly  central ; aquatic ; 
length  1-180" ; striae,  both  sets,  48. 


19.  G.  Spencerii  (fig.  17).  Linear-lanceo- 
late; sigmoid m-e  evident;  keel  nearly 
median  ; aquatic ; length  1-200" ; striae  : 
long.  55,  tr.  50. 

20.  G.  littorale  (fig.  19).  Lanceolate,  ends 
somewhat  prolonged ; srgmoidure  evident ; 
keel  median ; aquatic ; length  1-180" ; striae : 
long.  24,  tr.  50.  Fig.  42  represents  the  dots 
upon  pari  of  a valve. 

21.  G.  acuminatum  (fig.  14).  Linear-lan- 
ceolate, acuminate;  sigmoidure  evident;  keel 
median  ; aquatic  ; length  1-160"  ; striae  : 
long.  40,  tr.  52. 

22.  G.  fasciola  Linear-lanceolate; 

■with  linear  beak-like  ends ; sigmoidm’e  evi- 
dent ; marine ; length  1-200 ; striae  : long. 
(?),  tr.  64. 

23.  G.prolongatumi^g.’iS).  Very  narr-owly 
linear  - lanceolate,  acuminate,  with  linear 
beak-like  ends ; sigmoidm-e  present  in  the 
ends  only ; keel  nearly  median ; marine  ; 
length  1-200" ; striae : long.  (?),  tr.  66. 

24.  G.  distortum  (fig.  20).  Lanceolate; 
ends  slightly  produced  and  beak-like ; sig- 
moidure evident ; keel  central ; marine ; 
length  1-300" ; stnae : long.  66,  tr.  76. 

25.  G.  macrum  (fig.  22).  Very  narrowly 
linear-lanceolate ; ends  prodirced  into  long 
beak-like  processes;  sigmoidm’e  produced 
by  the  ends  of  the  beaks  only;  keel  median  ; 
length  1-100" ; striae  : long.  (?),  tr.  85. 

Bibl.  Hassall,  Freshwater  Alga,  p.  435  ; 
Smith,  Brit.  Diatom,  i.  p.  61 ; Kiitzing,  Sp. 
Alg.  and  Bacill. ; Babenhorst,  D.  siisswass. 
Diat. ; The  Microscopic  Journal,  passim. 

H. 

ILEMATINE. — The  red  colorrring  mat- 
ter of  the  blood,  in  the  globules  of  which  it 
exists  combined  -with  globuline.  It  pos- 
sesses no  morphological  characters. 

Bibl.  See  Chemistby. 

BLEMATOCOCCUS.  See  Peotococ- 
cus  and  Glceocapsa. 

ILEhlATOIDINE. — This  substance,  to 
which  Virchow  first  drew  attention,  is  not 
unfrequently  met  with  in  masses  of  extrava- 
sated  blood  which  have  remained  for  some 
time  in  the  Imng  bodies  of  the  Vertebrata, 
as  in  old  apoplectic  clots,  sanguineous  ex- 
travasations resulting  from  contusions  and 
wounds,  the  effusions  accompanying  the 
ruptm’e  of  the  Graafian  vesicles,  &c. 

It  occm’s  in  the  form  of  gr’anules,  globules, 
and  distinct  crystals.  These  are  somewhat 
highly  refractive,  and  mostly  of  a ruby -red 
or  yellowish-red  coloiu’ ; they  ar’e  stated  also 
to  have  been  forurd  coloiu’less.  The  most 
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common  fonus  are  represented  in  PI.  9. 
fi».  1(5,  and  they  appeal’  to  belong  to  two 
distinct  systems  — the  oblique  rhombic 
prismatic,  and  the  regular  system. 

The  properties  of  hromatoidine  are  as 
inconstant  as  the  crystalline  form ; and  it  is 
probable  that  sei’eral  different  substances 
have  been  ranged  under  the  above  title,  or 
perhaps  modilications  of  the  same  substance 
in  different  states  of  hydi’ation ; for  so  insu- 

erable  has  been  the  difficidty  of  obtaining 

sematoidine  in  quantity  and  a state  of 
purity,  that  its  true  nature  has  not  been 
satisfactorily  deteimined. 

It  is  mostly  insoluble  or  difficultly  soluble 
in  water,  alcohol,  aether,  acetic  and  dilute 
mineral  acids,  and  solution  of  potash.  Some- 
times it  is  soluble  in  acetic  acid,  with  a 
yellow  colour,  at  others  readily  so  in  water. 

An  amorphous  coloui’less  proteine-sub- 
stance  is  sometimes  separated  from  the  cry- 
stals by  the  action  of  mineral  acids. 

There  sems  to  be  but  little  doubt  that 
haematoidine  consists  principally  of  the  hse- 
matine  of  the  blood  in  a crystalline  form ; it 
is  also  related  in  composition  to  bilifulvine 
(see  BiLiFULvrNE). 

Haematoidine  may  be  artificially  procured 
from  various  sources ; perhaps  most  readily 
from  the  blood  of  fishes  by  spontaneous 
evaporation.  The  blood  of  the  spleen  of  the 
horse  changes  almost  entirely  into  prismatic 
crystals  of  it  in  drying.  In  obtaining  the 
crystals,  the  presence  of  the  serum  is  preju- 
dicial, and  it  should  be  washed  away  with  a 
small  quantity  of  water.  K recently  dried 
blood  be  treated  with  a vegetable  acid 
(acetic,  oxalic  acid,  &c.),  and  a drop  of  the 
solution  be  placed  upon  a slide,  covered  with 
thin  glass,  and  kept  at  a temperature  of  80° 
to  100°  F.,  the  crystals  may  also  be  obtained. 
This  reaction  might  be  of  use  in  judicial 
investigations.  The  addition  of  water,  and 
a little  alcohol  or  aether  to  the  blood,  some- 
times favours  the  separation  of  the  crystals. 

Ci^’Stals  of  hsematoidine  have  been  found 
within  the  blood-globules  prior  to  the  addi- 
tion of  reagents. 

Their  preservation  is  difficidt ; it  is  best 
effected  by  washing  them  with  alcohol,  or 
this  liquid  somewhat  diluted  with  water, 
and  drj-ing  them  under  the  air-pump,  or 
over  sulphuric  acid. 

Bmn.  Virchow,  Ann.  d.  Chem.  u.  Phann. 
1851,  June  {Chcm.  Gaz.  1852);  Funke, 
Zcitsch.  f.  rat.  Med.  1851.  i.  p.  172,  1852. 
ih  np.  199  & 288;  Kunde,  dnd.  1852.  ii.  p. 
271;  Lehmann,  .Tourn.  f.prakt.  Chcmie,\\. 


p.  G5  {aicm.  Gaz.  1852.  x.  p.  273);  Per. 
d.  Gescllsch.  d.  Wiss.  z.  Leipzig,  1862.  p.  78 
{Chem.  Gaz.  1863.  xi.  p.  442),  and  Physiol. 
Chemie ; Sanderson,  JSdinb.  Monthly  Journ. 
xiii.  pp.  21G.  621 ; Kolliker,  Mikrosk.  Anat.; 
Teichniann,  Zettsch.  f.  rat.  Med.  1853.  iii. 
p.  376. 

HriEMATOPINUS,  Leach. — A genus  of 
Insects,  of  the  order  Anoplura,  and  family 
Pediculidae. 

Char.  Legs  all  formed  for  climbing ; tho- 
rax generally  narrower  than  the  abdomen, 
and  distinctly  separated  fr’om  it ; abdomen 
composed  of  eight  or  nine  segments. 

This  genus  contains  several  species,  which 
live  as  parasites  upon  various  animals, — the 
field-mouse,  rat,  dog,  ox,  horse,  ass,  calf, 
hog,  rabbit,  hare,  squin’el,  &c. 

JET.  suis  (PI.  28.  fig.  4;  fig.  4*,  anterior  leg). 
Dusky  fen’uginous ; abdomen  grey  or  ashy- 
yeUow,  fiat  and  membranaceous,  with  a 
black  homy  excrescence  smrounding  each 
of  the  white  spiracles ; legs  long  and  thick ; 
femur  transversely  sfr-iped  ; tibia  very  ab- 
ruptly clavate,  dark-coloiu’ed  at  the  end ; 
tarsi  with  a large  fieshy  pulvillus. 

Foimd  upon  pigs  out  of  condition ; length 
1-10  to  1-6". 

Bibl.  Denny,  Monogr.  Anopl.  Brit.  p. 
24 ; Gervais,  Walckenaer's  Apthres,  iii.  301. 

ILEMATOPOTA,  Meig. — A genus  of 
Dipterous  Insects,  of  the  family  Tabanidse. 

Distinguished  by  the  six -jointed  anten- 
nae, which  are  longer  than  the  head,  with 
the  third  joint  thickened  at  the  base. 

H.  pluvialis,  of  which  most  persons  must 
have  experienced  the  pungent  bite  in  or  near 
woods  in  warm  weather,  is  interesting  on  ac- 
count of  the  great  development  of  the  lancets, 
and  the  beautifid  ii’idescence  of  the  eyes. 

Bibl.  See  Tabanid^. 

ILEMOCHABIS,  Sav.  (Pisc2coZ«,Blainv.) 
— ^A  genus  of  Annulata. 

H.  piscium  (Piscicola  geometra)  is  a leech- 
like animal,  found  upon  the  carp,  tench, 
roach,  &c.  Length  1 to  2". 

Bibl.  Leo,  Muller's  Archiv,  1835 ; Ley- 
dig,  Siebold  and  Kblliker's  Zeitschr.  i. ; 
Brightwell,  Ann.  Nat.  Hist.  1842.  ix.  11. 

IlriEMOjPIS,  Sav. — ^A  genus  of  Annulata. 

II.  satiguisorba,  the  common  horse-leech. 
In  this  animal  the  teeth  are  less  numerous 
and  more  obtuse  than  in  the  medicinal 
leech  (Hirudo  officinalis). 

HAIL.  — The  microscopic  stnicture  of 
hail-stones  does  not  appear  to  be  uniform. 
In  some  a central  nucleus  suiTounded  by 
concentric  layers  has  been  noticed ; in  othera 
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the  nucleus  is  enveloped  by  a radiating  cry- 
stalline crust ; or,  again,  the  entire  mass  has 
been  found  to  consist  of  little  spheres  of  ice. 
When  hail-stones  liquefy,  a copious  evolu- 
tion of  gas  takes  place.  Plail-stones  may 
best  be  collected  for  examination  in  a 
blanket,  which  being  a bad  conductor  of 
heat,  retains  them  longest  in  the  solid  state. 
Connected  with  the  structoe  and  formation 
of  hail-stones,  is  the  composition  of  spherules 
of  condensed  vapoiw.  These  are  generally 
believed  to  consist  of  films  of  water  enclosing 

f)ortions  of  air;  but  Dr.  Waller’s  observations 
lave  led  him  to  the  conclusion  that  they  are 
simply  composed  of  water.  If  the  foimer 
view  were  coiTect,  those  hail-stones  which 
consist  of  aggregations  of  icy  spherules, 
should  contain  air  within  them,  which  does 
not  appear  to  be  the  case ; but  in  deciding 
this  question,  attention  must  be  paid  to  the 
principles  laid  down  in  the  Introduction, 
p.  xxxii,  /.,  which  will  afl'ord  a simple  means 
of  deciding  the  point. 

In  some  liquefied  haU-stones,  the  spores 
of  fungi  and  algae,  with  infusoria,  have 
been  foimd. 

Bibl.  Pouillet,  Elemens  de  Physique,  ii. ; 
Waller,  Phil.  Trans.  1847.  p.  23 ; id.  Phil. 
Mag.  1846.  xxix.  p.  103,  and  1847.  xxx.  p. 
159 ; Harting,  Sliizzen  aus  d.  Natur. 

HAIR  OF  Animals. — The  structure  of 
the  hair  of  animals  is  very  complicated,  and 
requires  careful  manipulation  for  its  investi- 
gation. We  shall  commence  ■with  the  hair 
of  man,  in  which  it  has  been  the  most  per- 
fectly examined. 

Human  hair.  When  a hair  is  viewed 
under  a low  power,  it  appeal’s  black  at  the 
sides  and  li^ht  in  the  middle,  so  as  to  convey 
a notion  of  its  being  a tube ; such  is  not, 
however,  the  case,  although  this  notion  was 
long  admitted. 

The  hairs  are  secreted  by  the  skin,  and 
consist  of  modified  epidermic  foi’mations. 
Each  is  implanted  in  a cutaneous  depres- 
sion, termed  the  haii’-follicle  (fig.  292),  at 
the  bottom  of  which  it  is  fixed  by  a dilata- 
tion called  the  knob  or  bulb  of  the  hair  (c). 
The  free  portion,  or  that  projecting  beyond 
the  sldn,  is  the  shaft  or  scape  («)  ; and  that 
above  the  bulb  but  contained  -within  the 
follicle,  is  the  root  (5).  The  bidb  encloses 
or  surroimds  a conical  or  rounded  body  (i), 
the  papilla  or  pulp. 

Three  varieties  of  hair  arc  met  -with  upon 
difterent  parts  of  the  body : 1,  consisting  of 
long,  soft  hairs,  from  1 to  3"  and  more  in 
length,  as  the  hair  of  the  head;  2,  short. 


rigid  and  thicker  hairs,  from  1-4  to  1-2"  in 
length,  as  iu  the  eye-lashes ; and  3,  short, 
very  slender  hairs,  from  1-12  to  1-6"  in 
length,  as  iu  the  down  or  woolly  hairs  of 
the  face,  the  bock  and  extremities. 


Fig.  292. 


Magnified  60  diameters. 

A hair  of  moderate  size,  contained  in  its  follicle,  a, 
shaft;  6,  root;  c,  bulb  or  knob;  d,  cuticle  of  the  hair;  e, 
inner  sheath  of  the  root ; /,  outer  sheath  of  the  root ; gy 
structureless  membrane  of  the  hair-follicle ; /<,  transverse 
and  longitudinal  fibrous  layer  of  the  same ; i,  papilla ; ky 
excretory  ducts  of  the  sebaceous  glands  or  folucles,  with 
their  epithelial  and  fibrous  layer ; /,  cutis  of  the  orifice  of 
the  hair-follicle;  m,  rete  mucosum ; cutaneous  epi- 
dermis ; Oy  termination  of  the  inner  sheath  of  the  root. 

When  the  shaft  of  a hair  is  examined 
imder  the  microscope  by  transmitted  light, 
two  structures  are  mostly  distinguishable, 
a median,  more  or  less  black,  somewhat 
iiTegularly  gi’anulai’  and  linear  portion — the 
medulla  or  pith ; and  an  outer,  fibrous- 
looking  portion,  mostly  more  or  less  co- 
loured according  to  the  colour  of  the  hair 
— the  cortex,  cortical  or  fibrous  portion. 
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The  cortical  portion  is  that  upon  which 
the  firmness,  elasticity,  and  coloiu'  of  the 
hair  depends,  and  constitutes  tlie  greater 
portion  of  its  buUf.  It  exhibits  minierons 
longitudinal  strife,  or  interrupted  dark  lines 
and  dots.  When  acted  upon  by  strong  sul- 
phuric or  some  other  acid  at  a gentle  heat, 
it  becomes  at  first  resolved  into  plates  or 
fibres  (fig.  293  B)  of  the  most  vaned  sizes, 


Fig.  293. 


Platcfl  and  cclUof  the  cortical  substance  of  a hair,  after 
treatment  with  acetic  acid.  Ay  separated  cells : 1,  front 
view  (three  of  them  isolated,  two  united) 2,  side  view, 
if,  a layer,  composed  of  several  cells. 

both  as  to  length  and  breadth ; but  if  the 
action  of  the  acid  be  continued,  these  fibres 
become  separated  into  cells  (fig.  293  A). 
Th(j8e  cells  present  uneven  siu'faces,  and  a 


more  or  less  elliptical  outline,  their  true 
form  being  spindle-shaped;  but  they  are 
mostly  flattened  and  angular,  or  cui-ved  from 
mutual  pressure,  resulting  from  their  aggre- 
gation into  the  shaft  of  the  hafr.  The  cells 
are  about  1-600  to  1-.300"  in  length,  and 
from  1-6000  to  1-2200"  in  breadth.^  They 
mostly  contain  elongated,  dark-looking  nu- 
clei, 1-1100  to  1-400"  in  length ; these  are 
well  seen  in  a coloiuless  hair,  heated  with 
soda  or  potash  (fig.  294  A b,  and  JB) ; in 


Fig.  294. 


IMagnified  350  diameters. 

Ay  Portion  of  a white  hair  after  treatment  with  soda, 
rt,  nucleated  cells  of  medulla,  free  from  air  j A,  cortical 
substance  with  fibrillation  and  linear  nuclei ; c,  cuticle. 
By  three  isolated  nuclei  from  the  cortex. 

coloiued  hair  they  also  contain  pigment- 
granules,  to  which  the  colour  of  the  hair  is 
principally  owing.  The  pigment-granules 
are  exceedingly  minute,  about  1-50,000"  in 
diameter,  roimded,  and,  as  existing  in  the 
hafr,  are  mostly  aiTanged  in  linear  groups, 
their  colour  and  number  varjdng  -with  that 
of  the  hair.  The  pigment-gramues  are  best 
separated  by  the  action  of  caustic  potash  or 
soda,  and  they  frequently  exhibit  molecular 
motion. 

The  striated  and  dotted  appearance  of  the 
shaft  of  hail's  is  not  produced  simply  b}'  the 
nuclei,  nor  by  the  pigment,  but  arises  in 
part  also  from  the  imequnl  refraction  of  the 
light  by  the  various  parts  of  the  cells,  and 
from  the  presence  oi  minute  spaces  filled 
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With  air.  The  nature  of  each  can  always  he 
determined  by  attention  to  the  principles 
laid  down  in  the  Inthoduction. 

Towards  the  bulb,  the  cells  of  the  cortex 
ai’e  more  distinct,  less  elongated,  and,  as  well 
as  the  nuclei,  more  easily  isolated  when 
treated  with  acids  (fig.  296),  whilst  in  the 


Fig.  295.  Fig.  296. 


Magnified  350  diameters. 

Fig.  295.  Two  striated  cells  from  the  cortex  of  the  root 
close  above  the  bulb,  with  nuclei. 

Fig.  296.  Cells  from  the  deepest  portions  of  the  bulb  : 
a,  from  a coloured  bulb,  with  pigment-granules  and 
partly  concealed  nuclei ; by  from  a white  hair,  with 
distinct  nuclei  and  a few  granules, 

bulb  itself  they  are  round  (fig.,296),  1-4000 
to  1-1800"  in  diameter,  closely  crowded, 
and  sometimes  containing  only  a colomless 
nucleus,  at  others  pigment-granules. 

The  medulla,  like  the  cortex,  consists  of  a 
number  of  cells.  Its  structiu’e  is  best  ob- 
served in  a hair  which  has  been  treated  with 
soda  or  potash.  The  cells  are  then  seen  to 
be  an-anged  in  one  or  more  linear  series 
(fig.  294  a)  : they  are  angular  or  rounded, 
1-2000  to  1-1000"  in  diameter ; and  if  the 
action  of  the  alkali  has  not  been  too  long 
continued,  they  exhibit  a nucleus ; they  fre- 
quently also  contain  one  or  more  gramdes  or 
globules  of  fat  (fig.  298).  Li  the  shaft  and 
upper  part  of  the  root  of  the  hair,  these 
cells  contain  air,  which  gives  them  a dai’k  or 
black  appearance  by  transmitted  light ; and 
it  was  the  generally  received  opinion,  imtil 
we  pointed  out  the  eiTor  several  years  ago, 
that  this  darkness  or  blackness  arose  fi’om 
the  presence  of  pigment.  The  contrary, 
however,  may  be  easily  proved  by  mace- 
rating the  hair  in  oil  of  tui'pentine  or  any 
liquid,  when  the  air  escapes  in  bubbles  and 
becomes  displaced  by  the  liquid ; moreover, 
on  diying  the  hair,  the  air  and  black  ap- 
pearance return.  PI.  22.  fig.  1 represents  a 
white  hair,  in  which  the  medullary  cells  of 
the  lower  part  are  filled  vuth  Canada  bal- 
sam, whilst  those  of  the  upper  portion  still 


Fig.  297. 


Magnified  250  diameters. 

Portion  of  the  root  of  a dark  hair,  slightly  acted  upon 
by  soda : a,  medulla,  the  cells  still  containing  air  ; b,  cor- 
tex with  pigment ; c,  inner  cuticular  layer ; d,  outer  cuti- 
cular  layer;  e,  inner  layer  of  the  inner  root-sheath;  f 
outer  perforated  layer  of  the  same.  ' 


Fig.  298. 


Magnified  360  diameters. 

Medullary  cells  with  pale  nuclei  and  fotty  granules, 
from  a hair  treated  with  soda. 

contain  air.  Again,  examination  by  reflected 
light  is  equally  conclusive  j for  under  it  the 
black  medullary  portions  become  white, 
which  would  not  be  the  case  did  the  black- 
ness arise  from  pigment.  PI.  22.  fig.  9 illus- 
trates this  in  the  hair  of  the  Lion ; where 
a represents  the  hair  as  seen  by  transmitted, 
and  b,  by  reflected  %ht. 

Cuticular  coat.  The  shaft  and  root  of 
the  hair,  above  the  termination  of  the  inner 
root-sheath,  are  coated  externally  by  a 
firmly  adherent,  thin,  simple  membranous 
layer,  consisting  of  flat,  imbricated,  epithe- 
lial scales.  In  the  natural  state  of  the  hair, 
the  existence  of  these  scales  is  only  indi- 
cated by  the  presence  of  irrcgidarly  traus- 


HAIR. 


HAIR. 


r s;)3  ] 


verse  and  ana.stomosing  lines  seen  upon  the 
surface,  or  slight  dentition  of  the  margin 
(fig.  299  A).  But  when  the  hair  has  been 

Fig.  299. 


Ay  surface  of  the  shaft  of  a white  hair,  the  curved  lines 
indicating  the  free  margins  of  the  epidermic  scales.  J5, 
scales  isolated  by  the  action  of  soda. 


ti’eated  with  an  acid  or  an  alkali,  the  scales 
become  separated.  Their  free  margins  are 
directed  towards  the  unattached  end  of  the 
hair.  The  scales  are  much  more  distinct 
without  treatment,  in  the  hair  of  the  newly- 
bom  infant  (PI.  22.  fig.  3).  They  are  very 
transparent,  somewhat  quadi’angulai’,  flat- 
tened or  cmwed  cells  (flg.  299  B),  not  con- 
taining a nucleus;  their  margins  or  edges 
are  often  black,  and  as  the  other  parts  are 
transpai-ent,  they  are  apt  to  be  overlooked. 
They  are  about  1-700  to  1-500"  in  length, 
and  one-half  or  one-thii’d  of  this  in  diameter. 

In  the  lower  part  of  the  root,  below  the 
termination  of  the  root-sheath,  the  cuticu- 
lar  coat  is  double,  or  consists  of  two  layers. 
The  above-mentioned  cuticle  of  the  shaft 
and  upper  part  of  the  root  fonns  the  con- 
tinuation of  the  innermost  of  these,  which 
possesses  nearly  the  same  structure,  except 
that  the  scales  of  which  it  consists  are  some- 
what longer,  and  directed  more  obliquely 
outwards.  These  layers  are  best  seen  in  a 
hair  treated  with  an  alkali,  especially  with 
the  aid  of  pressure  ; they  then  become  se- 
parated (fig.  297),  the  inner,  with  the  root 
of  the  hair,  assuming  an  undulating  form, 
and  remaining  firmly  adherent  (c),  whilst 
the  outer  (d)  remains  attached  to  the  inner 


root-sheath,  its  cells  also  being  broad  and 
without  nuclei.  At  the  bulb,  both  these 
layers  become  transformed  into  soft  cells, 
broader  than  long,  with  transverse  nuclei, 
finally  becoming  fiised  with  the  round  cells 
of  the  bulb. 

The  hair-follicles  are  pouches,  about  1-10 
to  1-4"  in  length,  pretty  closely  surrounding 
the  hairs,  and  extending  in  the  short  hairs 
into  the  substance  of  the  upper  layer  of  the 
cutis ; but  in  the  long  hairs,  into  its  deepest 
portion,  or  even  into  the  subcutaneous  cel- 
lular tissue.  They  may  be  regarded  as  pro- 
longations of  the  skin,  with  its  components, 
the  cutis,  basement-membrane,  and  epider- 
mis. Hence  three  parts  are  distinguishable 
in  them : an  external,  fibrous,_very  vascular 
portion — ^the  proper  hair-follicle ; a base- 
ment-membrane ; and  a non-vascula,r  cellu- 
lar coat — the  epidermis  of  the  follicle,  or, 
because  it  suiTounds  the  root  of  the  bair, 
the  root-sheath. 

The  fibrous  portion  of  the  follicle  con- 
sists of  two  layers  or  membranes.  The 
outer  one  (fig.  292  h)  is  the  thicker,  and 
contains  vessels  and  nerves.  Its  inner  sm’- 
face  is  connected  with  the  inner  layer ; ex- 
ternally it  is  attached  to  the  surrounding 
areolar  tissue ; and  above,  it  is  continuous 
with  the  outer  layer  of  the  cutis.  It  con- 
sists of  common  areolar  tissue,  the  fibres 
of  which  are  longitudinal,  with  elongated 
spindle-shaped  nuclei.  The  inner  layer 
(fig.  300  a)  is  much  more  delicate,  and  only 
extends  from  the  base  of  the  hair-follicle  to 
the  orifice  of  the  sebaceous  follicles.  It 
consists  of  a single  layer  of  ti-ansverse  fibres, 
with  long  and  narrow  nuclei,  resembling 
unstriated  muscular  fibres. 

The  third  layer  (fig.  300  6),  or  basement- 
membrane,  is  rtansparent  and  structureless, 
and  extends  fi’om  the  base  of  the  follicle, 
without  apparently  covering  the  papiUa,  as 
far  as  the  inner  root-sheath,  and  perhaps 
higher.  It  presents  delicate  ti’ansverse 
anastomosing  lines,  producing  a fibrous 
appearance. 

The  pulp  or  papilla  of  the  hair  (fig.  292  i) 
belongs  to  the  follicle,  and  coiTesponds  to  a 
papilla  of  the  skin.  It  is  rounded  or  oval, 
1-96  to  1-480"  in  length,  is  connected  with 
the  fibrous  coat  of  the  follicle  by  a kind  of 
stalk,  and  consists  of  indistinctly  fibrous 
areolar  tissue  with  nuclei  and  gramdes  of 
fat,  but  contains  no  ceUs. 

The  two  root-sheaths  consist  of  the  epi- 
dermic covering  of  the  hair-follicle,  l^e 
outer  (fig.  292  /)  is  the  continuation  of  the 
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rete  mucosum  of  the  skin,  and  lines  the 
entire  follicle.  Its  lower  part  is  in  contact 
externally  with  the  basement  membrane  of 
the  follicle  j but  above  the  termination  of 
the  inner  transverse  layer  of  the  foUicle,  it 
is  in  direct  contact  with  the  outer  or  longi- 
tudinal la}^er.  It  consists  of  several  layers 
of  nucleated  cells,  resembling  those  of  the 
rete  mucosum  of  the  skin,  the  outer  having 
then'  long  axis  pei’pendicular  to  that  of  the 
hair,  the  others,  especijiUy  towards  the  bulb, 
being  rounded.  This  outer  root-sheath  is 
most  distinct  in  the  follicles  of  the  slrin  of 
the  negro,  from  which  it  may  be  withdrawn 
with  the  epidermis  after  maceration. 

Fig.  300. 


Magnified  300  diameters. 

Portion  of  the  inner  fibrous  coat  and  basement-mem- 
brane of  a hair-follicle:  «,  inner  coat  with  transverse 
fibres  and  elongated  transverse  nuclei ; by  basement- 
membrane,  seen  as  it  were  in  section ; c,  its  lacerated 
margins  ; fine  lines  (fibres  ?)  on  its  inner  surface. 

The  inner  root  sheath  (fig.  297  e,f)  forms 
transparent,  very  finn  and  elastic,  yellow- 
ish membrane,  extending  from  near  the  base 
of  the  hair-follicle  to  near  the  mouths  of  the 
sebaceous  follicles,  where  it  terminates  ab- 
ruptly with  a jagged  margin.  Externally 
it  IS  connected  with  the  outer  root-sheath, 


intemally_  with  the  outer  layer  of  the  cuticle 
of  the  hair ; hence  no  interval  exists  natu- 
rally between  it  and  the  hair.  At  first  sight 
it  appeal’s  as  a perfectly  homogeneous  mem- 
brane, but  on  closer  examination  it  is  seen 
to  be  distinctly  cellular ; it  consists  of  two 
or  three  layers  of  polygonal,  longish,  trans- 
parent cells,  with  their  long  axis  parallel  to 
that  of  the  hair.  The  outermost  (Henle’s) 
layer  (figs.  297  f,  301  A)  consists  of  long. 

Fig.  301. 


Magnified  350  diameters. 

Elements  of  the  inner  root-sheath,  d,  external  layer : 
1,  isolated  plates;  2,  the  same  in  connexion,  showing  the 
interspaces  («)  between  the  cells  {b).  B,  cells  of  the 
inner  non-perforated  layer.  C,  nucleated  cells  of  the 
lower  part  of  the  inner  sheath,  which  consists  of  a single 
layer  only. 

flattened,  non-nucleated  cells,  from  1-700 
to  1-500"  in  length,  with  fissures  between 
them,  forming  a fenestrated  layer.  The  in- 
nei'7nost  (Huxley’s)  layer  (figs.  297  e,  301  B) 
consists  of  one  or  two  layers  of  shorter  and 
broader  polygonal  cells,  from  1-1200  to 
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1-GOO"  in  length ; their  nuclei,  which  exist 
in  the  lower  part  only  of  tlie  coat,  are  often 
broader  at  the  ends  than  in  the  middle, 
sometimes  curved  and  pointed.  At  the  base 
of  the  hair-follicle,  the  inner  root-sheath 
consists  of  a single  layer  only  of  beautiful, 
polygonal,  nucleated  cells  (fig.  301  c)  ; these 
becoming  soft,  delicate  and  rounded,  gra- 
dually pass  into  the  outer  layers  of  the  round 
cells  of  the  bulb. 

In  regard  to  developmetit,  the  rudiments 
of  the  hair  appear  as  processes  of  the  rete 
mucosum  descending  mto  the  substance  of 
the  cutis.  These  are  solid,  and  consist  of 
cells,  the  internal  of  which  become  homy 
and  foim  first  a small  slender  hair  in  the 
axis  of  the  process,  next  an  inner  sheath 
siuToimding  the  former,  whilst  the  outer 
cells  remain  soft,  and  form  the  outer  sheath 
and  the  cells  of  the  bulb. 

After  birth  the  foetal  hair  appeal’s  to  be 
completely  shed,  new  hairs  being  formed  in 
the  old  follicles,  which  displace  the  first  set, 
as  shown  in  figs.  302,  303. 


Fig.  302. 


Fig.  303. 


Magnified  20  diameters. 

Eyc-Ioshes  of  a child  a year  old.  A exhibits  n process 
(m)  of  the  bulb  or  outer  root-sheath,  in  which  the  central 
cells  are  elongated,  and  form  a cone  distinct  from  the 
outer  cells.  B,  one  more  advanced,  in  which  the  inner 
cone  has  become  developed  into  a hair  and  an  inner  root- 
sheath  : a,  outer,  A,  inner  root-sheath  of  the  young  hair  • 
c,  pit  for  the  pulp;  d,  bulb;  c,  shaft  of  the  old  hairj 
/,  bulb,  g , shaft.  A,  summit  of  the  young  hair ; i,  sebaceous 
lollicles ; k,  three  sudoriparous  ducts  opening  into  the 
upper  part  of  the  hair-follicic. 

The  hairs  sometimes  found  developed 


upon  mucous  membranes,  and  within  en- 
cysted tumoui’s  and  ovayian  cysts,  possess 
the  noimal  structure  in  every  respect. 

Of  the  morbid  states  of  the  human  hair, 
we  need  mention  only  the  loss  and  change 
of  colour,  and  the  presence  of  fungi.  When 
the  colour  entirely  vanishes,  and  the  hair 
becomes  white  or  grey,  the  cells  of  the  me- 
dulla contain  abundance  of  air.  This  arises 
from  a kind  of  degeneration  or  impaired  nu- 
tiition ; the  lig^uid  contents  of  the  cells  are 
not  supplied  in  sufficient  quantilw;  they 
therefore  evaporate,  and  the  cells  being 
prevented  from  collapsing  by  their  adhesion 
to  each  other  and  to  the  firm  cortex,  be- 
come filled  with  air,  which  replaces  what 
would  othei’wise  constitute  a vacuum. 
Fungi  are  found  in  Favus  upon  the  cortex 
of  the  hair,  within  the  follicles,  and  even 
within  the  hair  itself,  as  is  stated.  In  Por- 
rigo  decalvans  also,  fungi  are  stated  to  occur 
in  the  hairs ; we  can  affirm  positively  that 
this  is  not  comet,  even  when  the  disease 
has  lasted  for  years. 

The  principal  differences  between  the  hair 
of  man  and  of  animals,  and  that  of  animals 
fi’om  each  other,  relate  to — 1,  the  size ; 2, 
the  relative  proportions  of  the  cortical  and 
medullary  structures ; 3,  the  locality  of  the 
pigment ; 4,  the  an-angement  of  the  medul- 
lary cells  5 6,  the  comparative  amount  of 
true  hair,  and  woolly  hair,  down,  or  wool  j 
and  6,  the  size  and  projection  of  the  super- 
ficial cortical  cells  or  scales. 

Of  these  we  shall  give  a brief  sketch  (PI.  1, 
figs.  1-3,  and  PI.  22). 

The  hair  of  the  Mammalia  generally  is 
formed  upon  the  same  plan  as  that  of  man  ; 
great  variety,  however,  exists  in  its  com- 
plexity of  structm-e  and  the  arrangement  of 
the  component  pai-ts. 

Quadrumana  (PI.  22.  figs.  4 & 6).  In  the 
monkey  (Indian)  (fig.  4),  the  hair  presents 
much  of  the  same  structure  as  in  man ; the 
pigment  is  confined  to  the  cortex,  but  the 
air-cells  of  the  medulla  are  lai’ger  and  less 
crowded ; this  is  seen  to  a greater  extent  in 
the  hair  of  the  lemm-  (fig.  6). 

Cnieiropteva.  In  the  bats  (PI.  1.  fig.  2 ; 
PI.  22.  figs.  6 & 7),  a .striking  character  is 
the  peculiar  development  of  the  cortical 
scales  of  the  surface.  In  the  hair  of  the 
common  bat  (PI.  1.  fig.  2),  which  is  one 
of  the  Tkst-objects,  and  Australian  bat 
(PI.  22.  fig.  7),  this  character  is  not  so 
striking  as  in  that  of  the  Indian  bat  (PI.  22. 

which  the  scales  are  gi'ouped  in 
whorls  at  pretty  regular  intervals  along  the 


riAiE. 


HAIR. 


[ 336  ] 


shaft,  and  project  considerably  beyond  the 
surface.  The  pig-qient  is  principally  confined 
to  these  wborled  scales.  In  some  of  the  white 
hairs  of  the  bat,  the  individual  scales  are 
very  beautifully  seen  ^Pl.  1.  fig.  2 c). 

Insectivora.  The  hair  of  the  mole  (fig.  8) 
bears  some  resemblance  to  that  of  the  bats ; 
but  the  cells  of  the  medulla  are  very  distinct. 
(See  Spines.) 

Carnivora  (figs.  9-13).  In  this  Class  the 
stmcture  of  the  hair  varies  considerably. 
In  the  lion  (fig.  9)  the  cortical  cells  are  di- 
stinct, but  not  projecting;  the  medullary 
cells  are  very  numerous,  and  the  air-spaces 
minute,  hut  closely  aggregated,  as  we  often 
find  them  in  the  human  hair.  In  the  bear 
(fig.  10),  the  large  hairs  present  much  the 
same  structure  as  in  the  lion ; the  wool- 
hairs  differ  strUdngly  from  these,  however, 
in  the  distinctness  of  the  cortical  and  me- 
dullary cells. 

Pachydermata  (figs.  14-17).  In  this  Class 
the  hairs  present  a development  correspond- 
ing with  that  of  the  skin ; being  very  thick 
and  complex  in  structure.  In  the  elephant 
(fig.  15,  ti’ansverse  section),  each  hair  re- 
sembles a number  of  haii-s  fused  together. 
Scattered  through  its  substance  ai'e  pale 
spots  formed  by  cells  containing  little  or  no 
pigment,  with  an  irregular  perforation  in 
each,  probably  arising  from  mpture  of  the 
cells.  Surrounding  these  medullary  centres 
are  innumerable  cortical  cells  loaded  with 
pigment.  In  the  pig  (fig.  16),  the  distinc- 
tion between  the  cortex  and  medulla  is  not 
well  marked,  and  the  cells  assume  a radial 
direction,  as  indicated  by  those  which  con- 
tain most  pigment.  In  the  Cheiropotamus 
(fig.  17)  the  distinction  is  more  evident. 

Muminantia  (figs.  18-22).  In  this  Class 
the  hair  presents  great  variety.  In  the 
camel  (fig.  18)  and  di’omedary  (fig.  19),  the 
true  hair  exhibits  much  the  same  structure 
as  that  of  the  higher  classes,  whilst  in  the 
deer  (fig.  20,  moose-deer;  fig.  21,  musk- 
deer)  the  medullary  portion  is  enoimously 
developed  at  the  expense  of  the  cortical 
portion;  in  no  hair  is  the  cellular  struc- 
tiue  more  distinct  than  in  the  two  latter, 
the  medulla  closely  resembling  a piece  of 
vegetable  cellular  tissue.  The  wool-hair  in 
this  class  presents  the  characteristic  struc- 
ture. That  of  the  camel  (fig.  18  6)  agrees 
in  structure  with  the  type  of  wool  from  the 
sheep  (fig.  22)  in  its  softness,  flexibility  and 
waviness,  and  in  the  distinctness  of  the  cor- 
ticd/l  cgUs 

Edentata  (figs.  23  & 24).  The  difference 


between  the  hair  of  the  three-toed  sloth 
(fig.  23)  and  that  of  the  amadillo  (fig.  24) 
is  well-marked.  In  the  former,  the  cor- 
tical cells  take  a remarkably  oblique  or  ra- 
diatiug  course,  whilst  in  the  latter  they  run 
longitudinally. 

_ Rodentia  (figs.  25-36).  In  this  Class  the 
pigment  is  met  with  sometimes  in  the  me- 
uiiUa,  at  others  in  the  cortex.  The  arrange- 
ment of  the  air-cells  is  often  very  beautiful, 
and  has  rendered  these  hairs  favourite  mi- 
croscopic objects.  Portions  of  a mouse- 
hair  in  various  parts  of  its  length  are  re- 
presented in  fig.  27,  a forming  the  free  end. 
Fig.  28  displays  two  portions  of  the  same 
harr  as  analysed  by  treatment  with  solution 
of  potash.  The  cortical  parts  have  not  been 
resolved  into  their  component  cells,  whilst 
those  of  the  medulla  have  assumed  their 
rormded  and  natrual  form,  and  exhibit  mi- 
nute granules  of  pigment,  with  larger  glo- 
bules of  fat.  The  ari’angement  of  the  me- 
dullary cells  in  two  rows  is  seen  in  fig.  286. 
The  prgment  within  the  cells  in  situ  is  seen 
in  fig.  31  6,  from  the  rabbit.  The  wool  pre- 
sents its  characters  in  a marked  degree,  the 
projection  of  the  outer  layer  of  coriical  cells 
and  the  distinctness  of  the  medullary  air- 
cells  being  very  evident. 

3Iarsupialia  (figs.  36  & 37).  In  this  cu- 
rious class  the  hair  greatly  resembles  that 
of  the  rodents.  That  of  the  Kangaroo  pre- 
sents very  beautifully  imbricated  cortical 
cells  (fig.  36). 

Monotremata.  The  structure  of  the  hair 
of  the  Omithorhynchus  is  as  peculiar  as 
that  of  the  animal  in  general.  It  presents 
that  of  hair  and  wool  combined  (fig.  38). 
The  basal  portion  resembles  wool,  and  is 
v^ery  long  and  narrow ; the  structure  of  two 
pieces  in  different  parts  of  its  length  is  seen 
in  fig.  38  c and  d.  At  the  end  of  this  por- 
tion is  attached  the  proper  hair  containing 
the  pigment  within  the  cortical  substance 
(h) ; fig.  38  * represents  the  surface-view  of 
the  hair,  showing  the  imbricated  scales. 

In  Birds  the  hair  is  replaced  by  FEAXHEns. 

The  hair  of  the  Invertebrata  does  not  pre- 
sent the  same  structure  as  that  of  the  higher 
animals ; some  physiologists  have  there- 
fore limited  the  term  hair  to  the  filifonn 
epidermic  foimations  of  the  Mammalia, 
whilst  others  admit  the  occurrence  of  hair 
in  aU  classes  of  the  animal  kingdom.  At 
all  events,  the  hairs  of  the  Invertebrata  are 
not  usually  composed  wholly  of  epidermis. 
They  consist  of  an  outer  cortical  or  epider- 
mic layer,  frequently  coloured,  and  upon 
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■which  their  firmness  depends;  lining  this 
is  sometimes  a prolongation  of  the  cutis,  at 
others  a colourless  substance  ■which,  ■when 
the  hair  is  dried,  presents  an  inngidar  cell- 
like appearance  and  contains  air,  so  as  to 
resemble  the  air-cells  of  the  hair  of  the 
Mammalia.  In  other  instances  the  hair  is 
completely  solid,  but  e.xhibits  no  trace 
whatever  of  cell-structure.  It  remains  to 
be  shown  whether  the  latter  may  represent 
the  epidermis  hardened  in  an  amoi’phous 
state ; and  whether  those  lined  ■with  cutis 
may  be  regarded  as  epidermic  formations 
upon  an  exserted  papilla  of  the  skin ; whilst 
those  presenting  the  air-cells  when  dried 
cori'espond  to  an  outer  hardened  epideimic 
layer,  and  an  inner  retaining  its  distinctly 
cellular  state.  In  those  lined  ■with  cutis, 
the  circulation  can  sometimes  be  observed. 

We  have  space  to  notice  only  a few  in- 
stances of  variety  of  form,  many  of  which 
occm’,  and  have  long  rendered  these  hairs 
interesting  and  elegant  microscopic  objects. 
Thus,  in  some  of  the  Arachnida  they  are 
feathery,  gi'ving  off  slender  lateral  branches, 
as  in  Lycosa  (PL  22.  fig.  40),  Epeira  (PI.  2. 
fig.  8 a),  Acarm  (PI.  2.  fig.  1 h),  &c. ; in 
others  these  branches  are  directed  forwards 
near  the  middle  of  the  shaft,  but  recuiwed 
at  the  end,  as  in  Mygale  (the  bird-catching 
spider)  (PI.  22.  fig.  41) ; or,  while  the 
branches  on  the  shaft  resemble  the  above, 
the  end  of  the  hair  is  thickened,  cylindrical 
and  longitudinally  striated,  with  minute 
setae  arising  from  the  striae,  as  in  fig.  42 ; 
again,  some  of  them  are  simple,  but  fur- 
nished ■with  spftal  striae  {Epeira,  PI.  2. 
fig.  8 6) ; in  Trombidiuni  they  are  sometimes 
very  elegantly  feathery. 

In  Insects,  Ai-achnida,  &c.,  they  often  ap- 
pear to  arise  from  a bulb  at  the  base ; but 
the  bulb  is  annular,  not  solid,  and  bears  no 
resemblance  in  structure  to  the  bulb  in  the 
Mammalia;  it  consists  of  a thickening  or 
fold  of  the  epidermis  of  the  skin,  not  of  the 
hair,  from  wnich  it  is  separated  by  a white 
ring,  indicating  thinness  of  this  coat,  and 
often  corresponding  to  a joint;  the  hair 
arises  from  the  base  of  a depression  situated 
■within  the  annulai-  bulb.  The  hair  of  the 
lan  a of  Dm-mestes  is  veiy  beautiful,  and  is 
used  as  a Test-ob.tect.  Two  forms  are 
niet  ■with  : in  one  (PI.  1.  fig.  1 c)  the  shaft 
is  simply  covered  with  densely  aggi-egated, 
minute,  spinous,  secondary  hairs ; in  the 
other  (PL  1.  fig.  1 a,  h),  the  spines  or  scales 
upon  the  shaft  ai'e  narrow,  acute,  and  placed 
in  pretty  regular  whorls ; in  the  uppermost 


whorl  they  are  broader,  the  spines  remain- 
ing as  midribs,  whilst  the  margins  are  more 
developed,  the  whole  resembling  a flower 
with  four  or  flve  petals ; but  at  the  end  of 
the  hair,  the  scales  are  longer,  narrower, 
and  recurved,  each  midilb  being  tenninated 
below  by  a little  knob. 

The  examination  of  the  hair,  and  its  dis- 
section can  only  be  effected  by  the  aid  of 
chemical  reagents,  especially  sulphuric  acid, 
solution  of  potash  or  of  soda.  These  should 
first  be  used  cold,  and  if  no  separation  of 
the  components  ensues,  heat  even  to  boiling 
must  be  applied ; the  subsequent  addition  of 
water  is  sometimes  advantageous.  Sections 
of  hair  can  be  made  ■with  a razor,  a bundle 
of  hair  being  fixed  between  two  flat  pieces 
of  cork,  or  between  two  cards.  Transverse 
sections  of  the  human  hair  can  be  obtained 
by  shaving  a second  time,  an  hour  or  two 
after  the  first ; the  sections  should  then  be 
washed  in  water.  The  cortical  cells  are  most 
beautifully  seen  in  white  hairs  which  have 
been  thoroughly  soaked  in  oil  of  turoentine, 
and  mounted  in  Canada  balsam.  The  air- 
cells  of  the  medulla  are  best  obseiwed  in 
hairs  which  have  been  moimted  in  balsam 
■without  the  previous  application  of  tiu-pen- 
tine.  The  sheaths  of  the  hair  keep  best  in 
solution  of  chloride  of  calcium. 

Many  of  the  stractures  of  the  hair  of  the 
Mammalia  may  be  well  observed  in  the  large 
hairs  or  bristles  (whiskers)  of  the  ox,  &c. ; 
in  these  also  the  pulp  is  seen  to  contain 
blood-vessels,  which  have  not  been  detected 
■with  certainty  in  that  of  man. 

The  hairs  of  some  animals  polarize  light. 
An  interesting  object  of  this  kind  may  be 
made  by  placing  two  series  of  the  white 
hairs  of  a horse  in  balsam,  so  as  to  cross 
each  other  at  an  angle,  and  ■viewing  them 
by  polarized  light  (PL  31.  fig.  39). 

In  regard  to  the  discrimmation  of  the 
hairs  of  one  animal  from  those  of  another, 
we  believe  that  the  examination  of  indi- 
vidual hairs  can  in  general  be  but  little 
depended  upon;  whilst  a comparison  of 
their  form,  length,  and  breadth,  ■with  the 
proportion  of  the  true  hair  to  that  of  the 
wool,  conjoined  ■with  the  consideration  of 
the  internal  structure,  might  sometimes  en- 
able an  obsenrer  to  arrive  at  a satisfactory 
conclusion. 

Bibl.  KoUiker,  Mikrosk.  Anat.  i. ; Eble, 
Die  Lehre  v.  d.  Ilaar.  in  d.  gcsammt.  orga- 
nisch.  Nalur;  Henle,  Allgcm.  Anat.,  and 
Fror . Notiz.  1840 ; Todd  & Bowman,  Phys. 
of  Man ; Erdl,  Ahh.  d.  Akad.  in  Miinchcn, 
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Bd.  iii. ; Paget,  Brit,  and  For.  Med.  Rev. 
1842,  See. ; Huxley,  Med.  Gaz.  1845 ; Grif- 
fitli,  3Ied.  Gaz.  1848;  Ileusinger,  System 
d.  Histoloyie-,  Guilt,  Mull.  Archiv,  1836; 
Ailcin,  Arts  and  Manufactures)  Bonders, 
3Iuldei''s  Physiologische  Chemie. 

HAIRS  OF  Plants. — The  tenii  hair  is 
applied  in  botany  to  filamentous  productions 
upon  the  surface  of  the  organs  of  plants, 
consisting  of  one  or  more  cells  arising  out 
of  and  constitnting  part  of  the  epidermal 
stnicture.  Hairs  of  plants  present  a gi'eat 
variety  of  conditions ; in  the  simplest  kind — 
those  composed  of  a simple,  cylindilcal,  co- 
nical, bifiu'cated  or  stellate  cell — they  may 
be  varied  in  form  by  the  peculiar  shape  of  the 
constituent  cell,  in  individual  cliaractei'  by 
the  presence  or  absence  of  special  secretions 
in  the  cell-cavities,  and  in  their  collective 
character  by  the  mode  of  arrangement  on 
the  epidemiis,  since  they  may  be  few  and 
scattered,  or  so  munerous  as  to  form  a vel- 
vety coat.  Compound  hairs,  namely  those 
composed  of  a nimiber  of  cells,  vary  in  like 
manner,  and,  moreover,  in  the  examples 
where  the  cell-walls  acquire  considerable 
thickness,  pass  gi'adually  from  piu'e  hairs 
into  bristles,  and  thence  into  the  structures 
called  Thorns  (distinguished  from  true 
spines  by  being  appendages  of  the  epider- 
mis). The  stellate  forms  also  present  many 
variations  intermediate  between  hairs  proper 
and  Scales. 

These  sti'uctm’es  are  interesting  to  the 
microscopist  on  accoimt  of  the  variety  and 
often  extreme  elegance  or  curiositj^  of  their 
fomis.  They  likewise  strongly  attract  the 
attention  of  the  physiologist  from  the  sim- 
plicity of  their  organization  and  their  free 
condition,  allowing  the  phsenomena  pre- 
sented by  the  cell-contents  to  be  readily 
ohsers'ed  under  the  microscope.  In  reference 
to  their  characters  as  microscopic  objects,  it 
will  suffice  to  indicate  their  principal  modi- 
fications, and  state  a certain  number  of 
examples.  For  this  pmpose  they  may  be 
classified  as  follows : — 

Smiple  hairs : unhranched,  Cabbage-leaf 
(Brassica,  fig.  304),  CEnothera,  Dictamnus 
(PI.  21.  fig.  39  a),  Anchusa  (PI.  21.  fig.  17)  ; 
bif  treated,  Capsella  (PI.  21.  fig.  36),  Draba 
(iig.  307)  ; inflated  or  capitate,  AntitThinum 
(fig.  306  and  I’l.  21.  fig.  34),  Salvia  (fig.  305), 
Helleborus  foctidits)  branched,  inmanyCru- 
ciferse,  as  Sisymbrium  Sophia  (PI.  21.  fig.  35), 
Alternanthera  axillaris  (PI.  21.  fig.  37) ; 
stellate,  Alyssum  (fig.  308).  Veiy  often  hairs 
composed  of  a single  cell  are  suppoided  upon 


a short  stalk,  and  then  develmed  horizon- 
tally in  two  directions,  as  in  Grevillia  lithi- 
dophylla  (PI.  21.  fig.  29)  ; in  several  so  as  to 
form  a star,  as  in  Deutzia  scabra  (PI.  21. 
fig.  26),  Alyssum  (PI.  21.  fig.  28).  Stme- 
tures  analogous  to  the  last  occur  upon  the 
septaof  the  air-cavities  of  the  Nymphseacete, 
such  as  Nuphar  lutea  (PI.  21.  fig.  15),  Vic- 
toria, Sec. 


Hairs  of ; — 

Brassica  (leaf).  Salvia  (calyx).  Antirrhinum  (corolla). 


Fig.  307. 


Fig.  308. 


Draba  (leaf).  Alyssum  (leaf). 

Magnified  100  diameters. 


Cotnpound  Hairs.  These  exhibit  a similar 
diversity  of  character,  and  often  imitate,  on 
a larger  scale,  the  forms  of  the  simple  hairs ; 
they  may  he  unbranched,  as  in  the  hairs  of 
the  garden  Pelargonia  (PI.  21.  fig.  18),  and 
a large  proportion  of  ordinaiy  silky  hams 
upon  the  epidermis  of  plants.  Cotton  is  a 
striking  example,  consisting  of  the  hairs  of 
the  seeds  of  Gossypium  (PI.  21.  fig.  1). 

Commonly  these  hairs  are  cylindrical ; hut 
not  unfrequently  one  or  more  of  the  upper- 
most or  all  the  component  cells  are  expanded 
into  a more  or  less  globular  fomi.  Capitate. 
glandular-  haii-s  often  occm-  on  coroUas,  and 
particulai-ly  on  the  inner  scales  of  leaf-buds : 
examples — the  bulbils  of  Achimenes  (PI.  21. 
fig.  32),  the  corolla  of  Digitalis  (PI.  21.  fig. 
33),  Lysimachia  mlgaris  (PI.  21.  fig.  40), 
Scrophularia  nodosa  (PI.  21.  fig.  41),  Bryonia 
alba  (PI.  21.  fig.  42),  the  inner  scales  of  the 
winter  leaf-buds  of  the  ash,  &c.  Or  the 
hairs  are  tondose,  as  in  Lamium  album,  the 
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common  ■vrhite  Dead-nettle ; or  monilifonn 
or  necklace-sliaped,  aa  on  tlie  stamens  of 
Tradvscantia  (fig:.  311),  the  Man'ol  of  Peru 
(Mirabilis,  fig:.  309).  The  ti-ansition  from 
these  to  the  branched  fonns  are  presented 
commonly  in  the  simpler  forms  of  the  pappus 
of  the  Compositse,  as  in  that  of  the  Ground- 
sel, ■which  has  toothed  hairs ; in  other  exam- 
ples the  lateral  teeth  gro'w  out  into  branches, 
as  in  the  species  of  Hieracium  and  other 
Compositas,  presenting  pinnate  or  plumose 
foims,  according  to  the  extent  of  ramifica- 
tion. The  seeds  of  Catalpa  Bungeana  bear  a 
fringe  the  bail’s  of  -which  resemble  Pitted 
Ducts.  VerbascumLychnitis  (PI.  21.  fig.  19) 
has  compound  hairs  branched  at  the  joints. 
Compoimd  hairs  like-wise  exhibit  the  hori- 
zontal development  j the  hairs  of  the  garden 
Chrysanthemum  are  horizontal  navicular 
cells,  supported  on  a tall  articulated  pedicle 
(PI.  21.  fig.  30);  the  stellate  hairs  of  the 
Ivy  (PI.  21.  fig.  27)  are  compoimd,  and 
supported  on  a short  stalk-cell.  Vei’y  varied 
foims  of  compound,  more  or  less  stellate, 
hairs  occur  on  the  leaves  in  the  orders  Jas- 
minaceae  and  Oleacese.  The  last  foim  a 
transition  to  the  scales  of  the  Eleagnaceae 
and  many  ferns,  such  as  Acrostichum. 

Fig.  309.  Fig.  310.  Fig.  311. 


Hairs  of: — 

Mirabilis.  Antirrhinum  (calyx).  Tradescantia  (stamen). 

Magnified  100  diameters. 

The  hairs  above  noticed  are  mostly  soli- 
tary. In  the  Malvaceae  (^Hibiscus')  tufted  or 
stellate  groups  of  hairs  are  met  with ; and  in 
the  air-ceUs  of  TJtricularia  are  seen  cuiious 
groups  of  four  hairs.  Mart'ubium  cretieum 
IS  another  example  of  this  kind  of  structui’e 
(PI.  21.  fig.  47). 

Almost  all  of  the  above-described  forms 
of  hair  may  contain  merely  watery  colour- 
less or  coloured  contents ; or  they  may  have 
one  or  mcire  of  the  component  cells  filled 
•with  special  oily,  resinous,  or  saccharine 
secretion.  In  the  latter  condition  they  are  1 


termed  glandular  hairs.  The  characters  of 
these  organs  are  spoken  of  under  the  head 
of  Glands  and  Secreting  Organs  of 
Plants.  It  has  not  been  thought  worth 
while  to  separate  them  in  this  article. 

Some  of  tlie  hairs  with  watery  cell-con- 
tents  present  favourable  opportimities  for 
observing  the  Rotation  of  the  protoplasm ; 
for  example,  the  young  hairs  of  the  stamens 
of  the  Tradescantia  (or  spider-wort  of  gar- 
deners) before  they  have  acq[uired  their 
monilifoim  character  and  dark  contents ; the 
stinging  hairs  of  nettles  also  show  this  when 
young;  and  probably  it  might  be  observed 
in  all  yoimg  hairs,  where  suificiently  rtans- 
parent  and  uninjiu’ed.  One  precaution 
greatly  facilitates  the  obseiwation,  namely, 
to  dip  the  hairs  into  alcohol  for  an  instant, 
and  immediately  plunge  them  in  water; 
after  this  operation,  the  structure  is  readily 
wetted  by  water,  and  no  longer  obscured  by 
the  abundance  of  air-bubbles  that  remain 
entangled  -with  and  adherent  to  the  siuTace 
of  the  fresh  hairs.  These  young  hairs  like- 
wise exhibit  at  their  apices  the  various  con- 
ditions of  the  contents  (nucleus,  protoplasm, 
&c.)  of  cells  multiplying  by  di-vision  (PI.  38. 
figs.  8 & 9).  The  cu’culation  takes  place  in 
the  dark  streaks  represented  as  foiming  a 
network  connected  -with  the  nuclei  (?i). 

Stings,  such  as  those  of  the  Nettle  (PI.  21. 
fig.  8),  consist  of  simple  cells  having  a 
bulbous  base  enclosed  in  a ceUulai-  case, 
formed  by  the  gro-wing-up  of  the  epideimis 
round  the  base  of  the  hair ; the  latter  tapers 
away  upward  to  near  the  apex,  where  it 
again  expands  into  a little  globular  head. 
The  walls  are  rather  thick  and  spirally  stri- 
ated. The  bulbous  base  is  filled  -with  the 
in’itating  liquid,  which  exudes  when  the 
knob-like  head  is  broken  off,  through  the 
tension  of  the  cellular  investment  of  the 
sac. 

The  intimate  structure  of  the  hairs  of 
plants  presents  many  points  of  interest.  The 
cells  are  of  course  composed  of  a cellulose 
wall,  with  contents  vai’jdng  according  to 
age  and  other  circumstances.  WTien  young, 
they  ai-e  always  densely  filled  -with  proto- 
plasm (PI.  38.  figs.  8 & 9),  which  becomes 
gi’adually  excavated  by  vacuoles,  and  ex- 
panded so  as  to  foi-m  a mere  reticulation  or 
a few  streaks  upon  the  wall,  mostly  con- 
nected -with  an  evident  nucleus.  The  ca-vity 
of  the  cell  is  then  filled,  in  hairs  proper,  -with 
watery  ceU-sap,  sometimes  coloured,  as  in 
the  petals  and  stamens  of  many  flowers,  by 
the  same  liquid  colouring  matter  as  the  cells 
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HALARACriNE,  Allman— A ^enus  of 
Arachnida,  of  the  order  Acariua,  and  family 
Gamasea. 

Distinguished  by  the  elongate  subcylin- 
drical  body  ■with  an  anterior  dorsal  plate, 
and  the  entozoal  habitat. 

IL  halichceri.  Foimd  in  the  posterior 
nares  of  a seal  {JIaUch(Krus  Grt/phm) ; length 
1-8". 

Biul.  Allman,  Ann.  Nat,  Hist.  1847.  xx. 
47. 

HALECrUM,  Oken. — A genus  of  Polypi, 
of  the  order  Hydroida,  and  family  Sertula- 
riadre. 

Distinguished  by  the  plant-like  polypi- 
dom,  the  stem  consisting  of  numerous  pa- 
rallel capillary  tubes ; and  the  cup-like 
neai-ly  sessile  cells,  arising  alternately  on 
opposite  sides  of  the  stem,  one  imder  each 
joint. 

1.  H.  halecinum.  Vesicles  oval  or  oblong. 
Common  on  shells  and  stones  in  deep  -water ; 
4-10"  high. 

2.  H.Beanii.  Vesicles  calceoliform.  Rare. 

3.  H.  muricatum.  Vesicles  spinous. 

Bibl.  Johnston,  Brit.  Zooph.  68. 

IDVLICHONDRIA,  Flem.— A genus  of 

Sponges. 

HALIDRYS,  Lyngb. — A genus  of  Fuca- 
cese  (Fucoid  Algae),  containing  one  British 
species,  H.  siliquosa,  common  on  rocks  and 
stones  some-what  above  lo'w-'water  mark.  It 
is  readily  distinguished  by  its  pod-like  sep- 
tate air-vessels.  The  fractification,  -which  is 
terminal  on  the  branches,  much  resembles 
that  of  Fucus,  except  that  the  interior 
of  the  receptacles  is  filled  up  with  firm 
polygonal  cellular  tissue.  The  antheridia, 
moreover,  are  terminal  on  their  pedicels, 
often  in  tufts,  short  in  form,  and  inter- 
mixed -with  spore-sacs  in  the  same  concep- 
tacle. 

Bebl.  Harvey,  Br.  Mar.  Alg.  p.  15.  pi.  1 C ; 
Thimet,  Rechej-ches  sur  les  Antheridies,  Ann. 
i des  Sc.  Nat.  3 s^r.  xvi.  p.  8,  pi.  3. 

I IDiLIONYX,  Ehr. — A genus  of  Diato- 
j mace®. 

Ciiar.  Frustules  single ; valves  equal,  cir- 
cular, surface  radiate,  the  rays  not  com- 
mencing at  the  umbilicus ; no  internal 
septa.  Marine. 

1.  Il.senarius.  Rays  six,  the  intervening 
spaces  with  shorter  rays  of  equal  length 

f)arallel  to  the  larger,  and  with  transverse 
axly  cellular  lines  ; umbilicus  prmctato, 
entire;  diam.  1-720". 

2.  H.  duodenarius  (PI.  43.  fig.  51).  Rays 


Bibl.  Ehr.  Bar.  d.  Berl.  Akad.  1844. 
p.  198. 

HALISARCA,  Duj. — A genus  of  marine 
Sponges. 

Foims  a thin  semitransparent  gelatinous 
crust  on  rocks  and  shells,  without  either 
spicula  or  distinct  canals. 

II.  Hujardinii.  The  only  species. 

Bebl.  Johnston,  Brit.  Sponges]  Gosse, 
Mar.  Zool.  i.  6. 

HALISERIS,  Tozzetti.  — A ^enus  of 
Dictjotace®  (Fucoid  Alg®),  containing  one 
British  species, -with  a bro-wnish-olive,  some- 
times forked  frond  with  a midrib,  from  4" 
to  1'  high,  having  a very  powerful  offensive 
smell  when  fi’esh.  The  fructification  is  pro- 
duced in  sori,  aiTanged  in  lines  on  each  side 
of  the  midi-ib,  or  scattered,  containing  large 
spores. 

Bibl.  Harvey,  Br.  Mar.  Alg.  p.  36, 
pi.  6 B. 

HALTERIA,  Dm.  — A genus  of  Infu- 
soria, of  the  family  Keronia. 

Char.  Body  almost  spherical  or  top- 
shaped, smroimded  by  long,  very  delicate, 
retracting  cilia,  which,  by  becoming  adhe- 
rent to  the  slide,  and  suddenly  contracting, 
cause  it  to  change  its  place  suddenly,  as  if 
by  leaping.  A row  of  oblique  very  large 
cdia  situated  at  the  circumference  of  the 
body. 

H.  grandineUa  ( = Trichodina  grandinella, 
Ehr.)  (PI.  41.  figs.  11, 12).  It  has  two  kinds 
of  appendages  on  its  surface : 1,  straight, 
excessively  delicate,  radiating  cilia,  which 
appear  to  be  the  cause  of  its  movements, 
which  are  so  sudden,  that  even  -with  the 
utmost  attention  it  cannot  be  ascertained 
how  they  are  produced ; 2,  very  large  cHia, 
arranged  obliquely  at  the  circumference  of 
the  body.  Aquatic.  Greatest  breadth, 
1-850". 

Stein  points  out  the  resemblance  of  this 
animalcule  to  the  swarm-geims  of  an  Aci~ 
neta  found  upon  Cyclops. 

Bibl.  Dujardin,  Inf  us.  p.  414;  Stein, 
Inf  us.  64. 

HALYMENIA,  Ag. — A genus  of  Ciy- 
ptonemiace®  (Florideous  Alg®),  containing 
one  British  species,  found  on  the  southern 
shores.  It  is  a somewhat  palmate,  mem- 
branous, rose-coloured  sea- weed,  usually 
fi’om  6 to  12"  long,  composed  of  a double 
membrane,  the  layers  being  sepai’ated  by  a 
loose  network  of  jointed  filaments.  I'he 
fructification  consists  of  faveUidia  buried  in 
the  frond,  attached  to  the  inner  surface  of 
the  membranous  lamin®,  scattered  all  over 


HELICOSPOEniM. 


HAPLAKIA.  [ 342  ] 


the  frond,  appearing  to  the  naked  eye  like 
red  dots. 

Bibl.  Harvey,  Brit.  Mar.  Ain.  p.  148, 
pi.  19  D.  J V ’ 

IIAPLARIA,  Link.  See  Botbytis  cjri- 
sca- 

HAPLOhHTBlUM,  Nees. — ^A  genus  of 
Jimgemianniese  (leafy  Hepaticse),  contain- 
ing one  British  species,  H.  (Jungermannui) 
Hooheri,  an  Alpine  plant,  which  has  been 
carefully  studied  by  Gottsche.  It  is  re- 
luarkahle  for  having  leaves  (without  amplii- 
gastria)  inserted  on  all  sides  of  the  stem. 
The  terminal  capsule  emerges  at  length 
from  a lai’ge  oblong  fleshy  epigone  (flg.  328). 
The  antheridia  (flg.  323)  occm-  in  the  axils 
of  the  leaves.  They  have  a double  coat,  the 
interior  of  which  consists  of  reniform  cells 
(fig.  322),  which  become  isolated  and  more 
or  less  dissolved.  The  spermatozoids,  pro- 
duced in  minute  vesicles  (fig.  324),  resemble 
those  of  the  Mosses. 

BrDL.  Hooker,  Brit.  Jungermannim,  pi. 
54 ; Ekart,  Synops.  Jung.  pi.  8.  fig.  65 ; 
Endlicher,  Gen.  Plant.  No.  474-3;  Gottsche, 
Nova  Acta,  xx.  p.  265,  pis.  13-20. 
HAPLOTRICHUM,  Link.— A genus  of 


Fig.  312. 


Mucedines  (Hyphomyce 
tons  Fungi),  intermediate 
in  structm’e  between  Bo- 
trytis  and  Aspergillus. 

The  spores  are  developed 
from  a capitate  cell  teimi- 
nating  the  septate  erect 
fertile  filaments  (fig.  312). 

Bibl.  Corda,  Icon. 

Fung.]  Nees,  Syst.  cl  Pike, 
pi.  4;  Fries,  Summa  Veget. 

p.  4/0.  Haplotrichumroseum. 

Magn.  200  diams. 

HARVEST-BUG.  Tbombldium  au- 
tunmale. 

HASSALLIA,  Berk.  See  Sibosiphon. 

HAUERINA,  D’Orh.— A ^enus  of  Fora- 
niinifera,  of  the  order  Helicostegia,  and 
family  Nautiloidai. 

Char.  Shell  greatly  compressed,  equila- 
teral, siihcirculai’,  of  a compact  imforami- 
nated  texture,  spire  almost  embracing ; 
chambers  few,  in  the  form  of  scales ; orifice 
oval,  longitudinal  near  the  return  of  the 
spire. 

No  British  species. 

Bibl.  See  the  family. 

HAVERSIAN  CANALS.  See  Bone. 

HEART. — The  muscular  fibres  of  the 
heart  present  certain  peculiarities.  The 
primitive  bundles  are  more  slender  than 


usual.  They  fr-equently  anastomose,  and 
contain  normally  a few  minute  granules  of 
fat ; the  transverse  striae  are  also  often  in- 
distinct. In  disease  the  fatty  matter  is  often 
exfremely  abundant  (PI.  30.  fig.  14  a),  and 
the  striae  are  more  or  less  obliterated. 

Bibl.  KoUiker,  Mikroshcyp.  Anat.  ii.  ; 
Forster,  Hanclhuch  d.  path.  Anat. ; Wedl, 
Grandz.  d.  path.  Ilistol. ; Quain,  Med.  Chi. 
Trails.  33 ; Rokitansky,  Handb.  d.  path. 
Anat. 

HEDWIGIAjHook. — Agenus  of  Mosses. 
See  Zygodon. 

HELICOMA,  Corda. — A genus  of  De- 
matiei  (Hyphomycetous  Fimgi),  -with  the 
spores  curled  into  a spiral.  Mr.  Berkeley 
considers  the  distinction  between  Helicoma 
and  Helicosporium  scarcely  tenable,  and 
Fries  includes  Helicoma  Mulleri,  Corda, 
imder  Helicosporium.  This  plant  has  been 
found  on  dead  wood  in  this  country. 

Bibl.  Corda,  Icon.  Fung.  i.  pi.  4.  fig.  219; 
Berkeley  and  Broome,  Annals  Nat.  Hist. 
2nd  ser.  vii.  98 ; Fries,  Summa  Veget.  p.  500. 

HELICOSPORIUM,  Nees.— A genus  of 
Dematiei  (Hjq>homycetous  Fungi),  growing 
on  decayed  wood,  neaily  related  to  Helicoma 
and  Helicotrichum.  Helicoma  and  Helico- 
sporium are  described  as  having  erect  fertile 
filaments,  Helicotrichum  creeping  branched 
filaments ; but  the  distinctions  ai’e  obscm’e, 
as  also  those  between  Helicoma  and  Helico- 
sporium, the  first  of  which  should  have  the 

Sirals  closed,  the  latter  open.  Fries  and 
srkeley  both  include  Helicotrichum  under 
Helicosporium.  British  species : 

1.  H.  pidvinatum,  Fr.  Fig.  313. 
(fig.313) . Foiming  a black- 
ish or  olive  pulHnate  stra- 
tum over  wood,  with  slen- 
der branched  filaments, 
bearing  yellowish  - green 
stiings  of  sporidia  coiled 
up  into  a spiral  of  about 
three  turns,  very  fugacious 
{Helicotrichum  pulvina- 
tum,  Nees). 

2.  H.  vegetum,Yv.  Wide- 
ly pulvinate-efilised,  sub-  Helicosporium  pulvi- 
olivaceous,  at  length  black ; natum. 
fertile  filaments  erect,  stiff,  ““P’; 
subulate ; spores  coiled  into  a ring,  3-sep- 
tate,  gi’eyish  gi’een. 

Bibl.  Berk.  Hook.  Brit.  FI.  vol.  ii.  pt.  2. 
p.  335 ; Ann.  Nat.  Hist.  vi.  434,  2nd  ser. 
vii.  p.  98 ; Fries,  Syst.  Myc.  iii.  p.  363 ; 
Summa  Veg.  500;  Corda,  Sturm,  Beutschl. 
Flora,  3 ser.  ii.  pis.  16  & 16 ; Nees,  Nora 


IIELICOSTEGIA. 


HELICOSTEGIA. 


[ 343  ] 


Acfa,  ix.  246,  pi.  6.  fig.  15 ; Sijstema  Ihjcol. 
p.  68,  fig.  69. 

IIELICOSTEGIA.— An  order  of  Fora- 
minifera  according  to  D’Orbignv’s  system. 

Distinguished  by  the  chambers  of  the 
shell  being  arranged  on  a single  axis,  which 
is  coiled  into  a spiral. 

Fam.  I.  Nautiloid.®.  Shell  equilateral, 
spire  coiled  in  the  same  plane. 

* Orifice  single. 

Gen.  1.  CristeUaria.  Orifice  roimd,  at  the 
peripheral  angle ; chambers  oblique 
(PI.  42.  fig.  17). 

2.  FlabeUina.  Orifice  round,  at  the  peri- 
pheral angle;  adult  chambers  che\Toned 
(PI.  42.  fig.  28). 

3.  Robidina.  Orifice  triangular,  at  the 
peripheral  angle. 

4.  Fimdina.  Orifice  a transverse  fissure 
next  the  return  of  the  spire ; chambers 
divided  by  constrictions  (PI.  42.  fig. 
30). 

6.  Noniontna.  Orifice  a transverse  fis- 
sm’e  next  the  return  of  the  spire, 
always  apparent ; chambers  simple 
(PI.  42.  fig.  41). 

6.  Nmmnulina.  Orifice  a transverse  fis- 
sure next  the  return  of  the  spire,  often 
masked ; chambers  simple ; coils  em- 
bracing, without  appendages  (PI.  18. 
fig.  12). 

7.  Assilina,  As  Nummulma,  but  coils 
evident. 

8.  Sido'olina.  As  Nummidina,  but  with 
appendages. 

9.  Hauei'ina.  Orifice  a longitudinal  fis- 
sure next  the  retmu  of  the  spire  (PI. 
18.  fig.  13). 

10.  Opercidina.  Orifice  triangidar,  next 
the  retam  of  the  spire ; spire  apparent 
on  both  sides  (PI.  18.  figs.  22-28). 

11.  Vertebralina.  Orifice  extending  across 
the  entire  breadth  of  the  last  chamber 
(PI.  18.  fig.  14). 

**  Orifices  numerous. 

12.  FolystomelJa.  Orifices  on  the  last  cham- 
ber and  on  all  sides  of  the  shell ; cham- 
bers single,  with  a single  cavity  (PI.  18. 

%19)- 

13.  Peneroplis.  Orifices  in  longitudinal 
rows,  on  the  last  chamber  omy ; shell 
always  nautiloid ; chambers  simple. 

14.  Dendritina.  Orifices  dendritic,  on  the 
last  chamber  only ; shell  always  nauti- 
loid ; chambei-s  simple. 

15.  Spirolina.  Orifices  on  the  last  cham- 


ber only ; adidt  shell  crosier  - like  ; 
chambers  simple  (PI.  18.  fig.  15). 

16.  Cgclolina.  Orifices  on  the  lixst  chamber 
only ; shell  circular ; chambers  simple, 
each  fonning  a complete  circle. 

17.  Lituola.  Chambers  iiTegularly  parti- 
tioned internally. 

18.  Orbicidina.  Chambers  divided  into 
regulai’  compartments ; orifices  in  rows 
longitudinal  to  the  spu’al  (PI.  18.  fig. 
18)- 

19.  Alceolma.  As  Orbicuhna,  but  orifices 
in  rows  transverse  to  the  spiral  (PI.  42. 
fig.  2). 

Fam.  II.  Ttirbinoide.®).  Shell  inequila- 
teral, spire  coiled  obliquely. 

* Form  the  same  at  all  ages;  spiral  perfect. 

20.  Fotalina.  Orifice  single,  limate,  on  the 
middle  of  the  breadth  of  the  last  cham- 
ber only  (PI.  18.  fig.  21). 

21.  Globigerina.  Orifice  single,  lunate,  at 
the  lunbUical  angle  of  the  last  chamber 
only  (PL  18.  fig.  33). 

22.  Planorbulina.  Orifice  single,  limate, 
on  the  last  chamber  only,  and  on  the 
side  of  the  spire. 

23.  Trimcatidma.  Orifice  a continuous 
fissure  from  one  chamber  to  the  other 
on  the  spiral  side ; spire  apparent  on 
one  side  only  (PI.  18.  fig.  38). 

24.  Anomalina.  Orifice  as  the  last ; spire 
embracing  on  both  sides. 

25.  Itosalina.  Orifice  as  the  last,  but  on  the 
side  opposite  the  spire  (PI.  18.  fig.  36). 

26.  Valvulina.  Orifice  single,  with  a valve 
(PI.  18.  fig.  42). 

27.  Verneuilina.  Orifice  a fissure  trans- 
verse to  the  axis ; shell  turriculate. 

28.  Bulimina.  Orifice  single,  comma-like, 
parallel  with  the  axis  (PI.  42.  fig.  15). 

29.  Ui'igerina.  Orifice  single,  roimd,  at 
the  end  of  a prolongation. 

30.  Pyndina.  Orifice  single,  round,  no 
prolongation. 

31.  Faujasina.  Orifices  numerous,  in  rows 
on  the  sides  of  the  last  chamber  (PI.  18. 
fig.  40). 

32.  Candeina.  Orifices  numerous,  on  the 
circumference  of  the  last  chamber. 

33.  Chrysalidina.  Orifices  numerous,  scat- 
tered on  the  upper  part  of  the  three 
last  chambers. 

m Form  changing ; spiral  when  young 
only. 

34.  Clavulina.  Shell  spiral  when  young, 
subsequently  rectilinear. 
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36.  Gaudryna.  Shell  spiral  when  young, 
subsequent  chambers  alternate  ('Pl.  42. 
fig.31). 

See  Fon AMiNiFEBA. 

Bibl.  D’Orbigny,  Diet.  XIniv.  eVHist.  Nat. 
V.  666,  and  For.  Foss.  76 ; Williamson,  Rcc. 
Foram. ; Monis,  Bnt.  Fossils. 

HELICOTEICI-IUM,  Nees.  See  Heli- 
COSPOHrCTM. 

HELIOPELTA,  Ehr. — A genus  of  Dia- 
tomacese. 

Char.  Fi'ustules  single  (?),  orbicular  in 
side  view,  internally  furnished  with  imper- 
fect radiating  septa,  the  alternate  interme- 
diate portions  of  the  valve  being  depressed ; 
valves  angular  and  not  fmnished  with 
markings  in  the  centre,  but  with  as  many 
large  submarginal  apertures  (?)  as  there  are 
rays,  and  with  munerous  erect  opposite  sub- 
marginal spines  on  each  side.  The  spines 
connect  the  pairs  of  young  frustules. 

H.  metii.  Fi’ustules  with  six  septa  and 
rays,  three  of  the  intervals  raised  and  coai'sely 
cellular,  the  alternate  ones  impressed  with 
fine  decussating  lines,  the  limb  of  the  ra- 
diate margin  broad ; marginal  spines  in  the 
middle  of  each  cellular  interval  one  or  three, 
in  the  others  two  or  four;  mnbilical  star 
slightly  angular;  diameter  1-370".  Ber- 
muda. 

Three  other  species,  with  a different  num- 
ber of  rays.  H.  Leeuwenhoechii,  PI.  19.  fig.  4. 

The  different  appearances  of  the  markings 
upon  the  elevated  and  depressed  portions  of 
the  valves  evidently  arise  from  the  existence 
of  the  ordinary  depressions  seen  naturally  by 
oblique  and  direct  light. 

Bibl.  Ehrenberg,  Bar.  d.  Berl.  Akad. 
1844.  p.  262. 

HELMINTHOSPORIUM,  Link.— A ge- 
nus of  Dematiei  (Hyphomycetous  Fimgi) 
growing  on  rotten  wood,  &c.,  of  which  nu- 
merous species  ai’e  found  in  Britain.  Tulasne 
regards  this  genus  as  consisting  of  stylo- 
sporous  forms  of  Sphieriacei.  Cmi'ey  refers 
to  this  genus  Corda’s  Dactylium  (Dbndry- 
phium)  fumosum.  The  mycelium  is  often 
somewhat  gelatinous  or  indistinct ; on  it 
arise  (often  aggregated)  erect,  rigid,  septate 
filaments  (fibres),  on  the  summits  of  which 
stand  large,  often  club-shaped  septate  spores. 
British  species : 

I.  H.  macrocarpum,  Greville  (Sc.  Crypt. 
FI.  pi.  148.  fig.  1). 

2.  H.  subulatum,  Nees  (Nova  Acta,  ix. 
pi.  6.  fig.  13). 

3.  JI.  Clava/riarum,  Desmazieres  (Aim. 
des  Sc.  Nat.  2 s6r.  ii.  pi.  2.  fig.  2). 


4.  H.  velutinum.  Link  (Grev.  Sc.  Crypt. 
F7.  pi.  148.  fig.  2). 

5.  H.  fmisporium,'Q&ik.  (Br.  Fl(yra,\6\.\i. 

part  2.  p.  336). 

6.  H.  nanum,  Nees  (Nova  Acta,  ix.  pi.  5. 
fig.  13  B;  System,  fig.  661. 

7.  H.  simplex,  Kunze  (Nees,  1.  c.  fig.  11). 

8.  II.  TilicB,  Fr.  (Berkeley,  Annals  Nat. 
Hist.  vi.  pi.  13.  fig.  18). 

9.  a.  follieulatum,  Oorda  (Icon.  Fung.  i. 
pi.  3.  fig.  180). 

10.  H.  obovatum.  Berk.  (Ann.  Nat.  Hist. 
vi.  pi.  13.  fig.  19). 

11.  H.  delicatulum,  Berk,  (h  c.  fig.  20). 

12.  H.  Smithil,  Berk,  and  Broome  (Ann. 
Nat.  Hist.  2 ser.  vii.  pi.  6.  fig.  5). 

13.  H.  turbinatum,  Berk,  and  Br.  (1.  c. 
fig.  6). 

14.  H.  Bousselianum,  Montagne  (Ann.  des 
Sc.  Nat.  3 s4r.  xii.  p.  300). 

15.  H.  sticticum.  Berk,  and  Br.  (Ann.  Nat. 
Hist.  2nd  ser.  xiii.  pi.  15.  fig.  10). 

Bibl.  Berkeley,  Brit.  Flora,  iii.  pt.  2. 
p.  336 ; Fries,  Systema,  iii.  p.  354,  and  Sum- 
ma  Veget.  p.  500;  Currey,  Mic.  Journ.  v. 

?.  115 ; Tulasne,  Ann.  des  Sc.  Nat.  4 s^r.  v. 
09. 

HELhllNTHOSTACHYS,  Kaulf.  — A 
genus  of  Ophioglossaceous  Ferns,  distin- 
guished by  the  complex  spikes  beaiing 
crested  sporanges.  ' 


Fig.  314.  Fig.  315. 


Hclminthostacliys  zeylanica. 

Fii?.  314.  Fragment  of  a spike  with  sporanges.  Mag- 
nified 10  diams. 

Fig.  315.  A portion  still  more  magnified  (20  diams). 

HELVE  LL  ACEI. — Afamily  of  Ascomy- 
cetous  Fimgi,  approaching  the  Hymeno- 
mycetes  in  outward  fonn,  but  distinguished 
at  once  by  their  fructification.  See  Asco- 
MYCETES,  SpATHULEA,  LEOTIUM,  StICTIS, 
Propolis. 

HEMELYTRA. — The  anterior  pair  of 
wings  of  the  Heteropterous  division  of  the 
Hemiptera.  See  Insects. 
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IIEMEROBIUS,  Linn.— A genua  ofNeu- 
ropterous  Insects. 

Jlemerohius  {Chrysopa)  perla,  one  of  the 
lace-winged  Hies,  has  verj^  thin,  transparent, 
and  heantifuUy  netted  iridescent  wings,  in 
which  the  circulation  can  he  well  observed ; 
the  wings  also  exhibit  well  the  tracheae  in 
the  veins.  The  larva  feeds  upon  Aphides. 

Bibl.  Westwood,  Introduction  &c.  ; 
Bowerbank,  Entom.  Mag.  iv. 

riEjMIAULUS,  Ehi-.— A genus  of  Diato- 
maceae. 

Char.  Fi-ustulea  single,  compressed,  suh- 
quadrate,  with  two  tubular  processes  on  each 
side,  the  ends  of  those  (the  shorter)  on  one 
side  being  open,  the  others  closed  5 not  con- 
stricted at  the  sides. 

H.  antarcticus  (PI.  19.  fig.  3). 

The  species  (two)  appear  to  consist  of 
Biddidphice  with  the  ends  of  two  of  the  pro- 
cesses broken  off. 

Bebl.  Ehrenherg,  Ber.  d.  Berl.  Alcad. 
1844  p.  199. 

HEMONITIS,  Linn. — ^A  genus  of  Gram- 
mitideae  (Polypodioid  Ferns)  with  a very 
elegant  reticulated  an-angement  of  the  son. 

IIEIMIPTERA. — An  order  of  Insects. 

HEMIPTYCHUS,  Ehr.  See  Abach- 

NOIDISCUS. 

HEMITELIA,  Presl. — ^A  genus  of  Cya- 
thaeous  ferns.  Exotic.  • 

HEIVIIZOSTER,  Ehr. — A genus  of  sili- 
ceous fragments  of  some  unknown  substance 
or  body ! 

Bebl.  Ehrenherg,  Ber.  d.  Berl.  Akad. 
1844.  n.  199. 

HEMP. — The  ordinary  name  of  the  fibre 
of  Can?iabis  sativa,  consisting  of  the  liber- 
fibres  of  this  plant  (PI.  21.  fig.  6).  It  is 
applied  to  some  other  substances  used  for 
the  same  purposes,  e.  g.  ManiUa-hemp  (the 
fibre  of  hlnsA),  &c.  See  Textile  fibres 
and  Liber. 

HEN  DEBSONIA,  Berkeley  {Sporocadus, 
Corda,  in  part). — A genus  of  Sphaeronemei 
(Coniomycetous  Fungi),  interesting  as  hav- 
ing furnished  one  of  the  earliest  discovered 
examples  of  two  forms  of  fructification, 
leading  to  the  abolition  of  the  distinction 
between  Coniomycetous  and  Ascomycetous 
Fungi  (CoNiosiYCETES).  Mr.  Berkeley  has 
seen  two  conditions  of  spores  in  H.  mutahilis, 
and  he  states  that  Fries  informs  him  of  the 
observation  of  asci  and  septate  naked  spores 
{etylospores)  conjointly  in  Ilendcrsonia  Sy- 
rinyce.  Several  British  species  have  been 
described.  They  form  dark  spots  or  patches 
on  the  stems  of  herbs  or  twigs  of  trees, — the 


dark  matrix  having  a pmthecium  excavated 
in  it,  lined  by  a gelatinous  stratum,  on  which 
stand  stalked  fusiform  septate  spores  (fig. 
316). 

Fig.  316. 


Hendersonia. 

Spores  on  the  perithecium, 
Magnified  200  diams. 


1.  H.  elegam,  Berk.  (Ann.  Nat.  Hist.  vi. 
pi.  11.  fig.  9).  On  the  culms  of  reeds. 

2.  H.  macrospora,  Berk,  and  Broome  (1.  c. 
2nd  ser.  v.  p.  373).  On  dead  tvrigs  of  Phi- 
ladelphus. 

3.  H.  arcus,  Berk,  and  Br.  (1.  c.).  On  Box 
twigs. 

4.  H.  mutahilis,  Berk,  and  Br.  (1.  c.).  On 
dead  twigs  of  Plane. 

5.  H.  polycystis.  Berk.  andBr.  {1.  c.).  On 
dead  twigs  of  Birch. 

6.  H.  macropus,  Berk,  and  Br.  (1.  c.).  On 
dead  leaves  of  Carex. 

7.  H.  typhoidearum,  Desmazieres  (Ann. 
des  Sc.  Nat.  3 s6r.  xi.  344).  On  dead  leaves 
of  Typha,  &c. 

8.  H.  ^ephensii.  Berk,  and  Br.  (Ann.  Nat. 
Hist.  2 ser.  viii.  p.  95).  On  dead  stems  of 
Pteris  aquilina. 

9.  H.  Jibriseta,  Berk.  (Hooker's  Journal 
of  Botany,  iv.  p.  43).  On  Birch  planks. 

Bebl.  Berkeley,  and  Berk,  and  Broome, 
Annals  Nat.  Hist.  iv.  p.  43 ; Hooker’s  Jour- 
nal of  Botany, iii.  319;  Fries,  Summa  Veget. 
416 ; Tulasne,  Ann.  des.  Sc.  Nat.  4 s6r.  v. 
p.  115. 

HEPATICiE. — An  order  of  the  Muscales 
(Cryptogamous  Plants),  consisting  of  plants 
of  small  size,  vaiying  much  in  structm'e, 
inhabiting  damp  spots  on  the  gi’ound,  rocks, 
or  trees,  or  floating  on  water. 

The  vegetative  structure  of  the  lowest 
forms  consists  simply  of  a patch  of  green 
membrane,  spreading  over  the  ground, 
composed  of  a single  (Anthoceros  Itevis)  or 
double  (Sphan'ocaipus  terrestris)  layer  of 
cells  contaming  chlorophyll.  In  Marchantia 
(see  Marchantia)  there  is  an  advance ; the 
frond  not  only  exhibits  more  definitely  cha- 
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racterized  lobes,  but  also  a considerable 
thickness,  and  a complexity  of  internal 
structm-e,  since  it  possesses  an  epidermis 
investing  both  surfaces,  and  containing 
stomata  on  the  upper  (see  Stomata).  The 


Fig.  317.  Fig.  318. 


Fimbrioria  fragrans. 

Fig.  317*  Lobe  of  a frond.  Nat.  size. 

Fig.  318.  Section  of  frond,  sho%ving  two  immersed 
antheridia.  Magnified  40  diams. 

loM^er  epidermis  is  also  provided  Mith  nu- 
merous radical  hairs  (see  Haihs  andSpniAi. 
Structubes).  Fimhriaria  (fig.  318)  and 
Ijimularia  (fig.  319),  &c.,  likewise  possess 
thick  cellular  fronds.  In  Riccia  the  fr’ond 
also  presents  a reticulated  upper  face  pro- 
\dded  vidth  stomata;  but  the  fonu  of  the 
entire  frond  is  usually  elongated  and  bifm’- 
cated,  and  a slight  groove  runs  along  the 

Fig.  319. 


A frond  in  fruit.  Nat.  size. 

middle  line,  almost  like  a mid-nerve.  This 
centi'al  line  exhibits  a difierence  in  the  in- 
ternal ceUidar  structure,  since  it  is  composed 
of  elongated  cells,  while  the  siuTounding 
green  substance  is  composed  of  spherical 
cells,  such  as  constitute  the  entire  mass 
enclosed  between  the  upper  and  lower  ^i- 
dermis  of  the  frond  of  Marchantia.  The 
gi’oove  on  the  upper  face  (of  Riccia)  corre- 
sponds to  a rib  on  the  lower  face,  from 
which  arise  most  of  the  radical  filaments, 
while  they  are  scattered  indiscriminately 
over  the  lower  face  of  Marchantia ; and  from 
this  line  also  arise  the  little  bodies  resem- 
bling minute  leaves,  called  mnjjhif/astria.  If 


we  suppose  the  frond  of  Riccia  elongated 
and  the  mid-nerve  more  strongfr’^  marked, 
we  have  the  likeness  of  Blytia  Lyellii  (fig. 
62,  p.  94),  while,  if  this  latter  were  notched 
down  to  the  rib  at  intervals  along  each  side, 
we  should  have  the  stem  with  two  parallel 
rows  of  leaves,  as  in  the  Jimgennanniese. 

The  line  of  insertion  of  the  leaves  is 
seldom  exactly  parallel  with  the  axis  of  the 
plant,  and  very  rarely  at  right  angles.  In 
most  cases  it  is  more  or  less  oblique,  and 
the  obliquity  is  in  reverse  direction  at  the 
two  sides  of  the  stem,  so  that  the  lines  of 
insertion  of  two  succeeding  leaves  would 
meet,  if  prolonged  across  the  stem,  in  the 
fonn  of  a V (fig.  320). 

The  leaves  are  very  frequently  imbricated, 
and  they  overlap  in  two  ways : either  each 
leaf  covers  with  its  lower  edge  a little  of  the 
leaf  below  it,  or  each  leaf  overlaps  a little  of 
the  base  of  the  leaf  above  it.  In  the  first 
case,  the  leaves  are  called  succuhous  (fig. 
320),  in  the  second,  incuhous  (fig.  321).  The 
leaves  vary  much  iu  foim,  and  are  often 
deeply  toothed  or  bilobed,  and  foiTu  exceed- 
ingly elegant  objects  under  the  microscope. 

Fig.  320.  Fig.  321. 


Fig.  320.  Radula  complanata.  Magn.  5 diams. 

Fig.  321.  Plagiochila  undulata.  Magn.  5 diams. 

The  leaves  are  accompanied  in  many  cases, 
chiefly  in  the  JungermanniejB,  by  stipule- 
like leaflets,  called  amphigastria,  situated  at 
the  under  side  of  the  stem. 

These  plants  are  reproduced  by  dust-like 
grains  called  spores,  by  minute  cellidar  no- 
dules called  yenimm,  and  by  innovations,  i.  e. 
new  lobes  growing  out  from  the  marrins  of 
the  old  fronds,  or  buds  in  the  axils  of  leaves, 
or  on  confervoid  branches  sent  out  fr’om  the 
stem. 
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The  gmvnx(B  ot Marchantia pohjmorpha  are 
produced  in  elegant  membranous  cups,  with 
a toothed  mai-giu,  growing  on  the  upper 
surface  of  the  frond,  especially  in  very  damp 
and  imperfectly  lightea  situations ; they  are 
little  ceUidar  nodides  at  first  attached  by  a 
stalk,  and  at  a certain  period  fall  off  and 
grow  up  into  a new  frona.  (See  Marchan- 
tia.) 

The  spores  are  produced  in  sporanges  or 
capsules,  the  formation  of  which  is  preceded 
by  special  anatomical  and  physiological 

Shaenomena  demonstrating  the  existence  of 
istinct  sexes  in  these  plants.  The  organs 
which  represent  the  anthers  of  flowering 
plants  are  called  anthericlia,  those  which 
represent  the  ovules,  and  produce  the  spore- 
cases,  are  called  archegonia  or  pistillidia. 
The  anthericlia  are  small  globular  or  oval 
bodies,  more  or  less  stallted,  which  in  the 
Jimgermanniese  are  composed  of  a double 
layer  of  cells  forming  a membranous  sac, 
which,  when  ripe,  bursts  and  discharges 
numerous  minute  globular  cellules,  each  of 
which  again  bursts  and  discharges  an  ex- 
tremely small  filament,  which  moves  about 
actively  in  water  (figs.  322  & 324).  These 


Fig.  324. 


Haplomltrium  Hookeri. 

Fig.  322.  Axillary  anthericlia.  Magn.  30  diams. 

Fig.  323.  Fragment  of  wall  of  anthericlia;  the  reniform 
loose  cells  belong  to  the  inner  layer.  Magn.  200  diams. 

Fig.  324.  Spermatozoids  from  ditto.  Magn.  200  diams. 

organs  mostly  occur  in  the  same  situations 
as  the  archcejonia ; and  in  some  of  the  fi'on- 
dose  forms,  such  as  Anthoccros,  Hiccia, 
Fimhriaria  (fig.  318),  &c.,  they  are  im- 
bedded in  the  substance  of  the  frond ; in 
olhei’s,  as  in  Marchantia,  they  are  immersed 
in  the  upper  part  of  special  male  stalked 


receptacles  (see  Marchantia)  ; in  the  leafy 
foi-ms,  they  are  free  in  the  axils  of  the 
leaves  (fig.  323). 

Fig.  325.  Fig.  326.  Fig.  327. 


Marchantia  polymorpha. 
Archegonia  in  various  stages. 
Magnified  100  diameters. 


The  archegonia  or  pistillidia  are  likewise 
developed  in  various  places,  indicated  here- 
after in  the  tabular  view  of  the  families. 
They  consist  of  a kind  of  flask-shaped  cellu- 
lar case  (figs.  325  to  327),  enclosing  at  first 
a single  cell  {ewhryo/nal  cell),  which  subse- 
quently grows  into  a sporange,  apparently 
after  one  or  more  of  the  spiral  filaments  of 
the  antherids  have  come  in  contact  with  it, 
by  passing  into  the  neck  of  the  flask-shaped 
sac  {epigone).  The  embryonal  cell  becomes 
increased  by  ceU-division  into  a globular 
cellular  mass,  which  acquires  various  fonns 
in  the  different  genera  and  families.  The 
epigone  enlarges  for  a long  time  with  the 
growing  capsule,  completely  enclosing  it 
(fig.  328),  but  after  a time  the  latter  bursts 


Fig.  328. 


Haplomitrium  Hookeri. 

Young  sporange  enclosed  in  the  epigone. 
Magnified  20  diameters. 

through  the  top  of  the  epigone,  which  tlius 
forms  a kind  of  sheath  round  tlie  base  of  the 
sporange  or  its  stalk,  and  is  called  the  vagi- 
nide.  The  epigone  may  tear  iiTcgiUarly,  so 
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as  to  form  an  in’egular  vaginule  or  ccdyx,  or 
regularly,  so  as  to  present  a circle  of  teeth ; 
or  it  may  be  slit  horizontally  in  a circle,  and 
half  of  it  carried  up  by  the  sporange,  which 
it  thus  sminoimts  as  a hood  or  calyptra. 
This  epigone  is  sometimes  suiToimded  by 
another  envelope  called  the  perigone.  This 
originates  at  a later  period  and  in  a different 
way,  since  it  gi’adually  springs  up  as  a cir- 
cidar  sheath  aroimd  the  base  of  the  epigone, 
and  by  continued  growth  comes  to  smi’ound 
it  as  a kind  of  cup,  like  the  corolla  of  a 
flower  (fig.  320).  ^ Marchantia,  only  one 
archegone  is  foimd  in  each  perigone;  the 
perigones  of  Jungermannieae  always  enclose 
several,  but  only  one  is  developed  into  a 
sporange.  In  some  kinds,  as  Sarcoscy pirns, 
there  are  always  several  archegones  in  a 
perigone,  and  two  or  three  produce  spo- 
ranges.  Sometimes  the  archegones,  with  or 
without  perigones,  are  solitary;  more  fre- 
quently they  are  in  groups.  Whether  soli- 
taiy  or  grouped,  they  may  have  a further 
envelope  composed  of  slightly  modified 
leaves,  free  or  confluent  together ; these  are 
the  perichcetial  leaves,  and  constitute  the 
perxchcete.  WTien  both  jm-ichcete  and  pex'i- 
gone  exist,  it  is  easy  to  determine  which  is 
which ; but  when  only  one  exists,  the  history 
of  development  alone  gives  the  key ; the 
pericharte  is  always  developed  before  the 
archegones  it  encloses,  while  the  perigone, 
as  already  stated,  grows  up  round  the  arche- 
one  dming  its  development  into  a sporange, 
eing  absent  at  the  time  of  the  first  appear- 
ance of  that  organ.  In  fig.  320  the  base  of 
the  pedicel  is  seen  to  rise  out  of _ a toothed 
vaginule  {calyx  or  epigone),  which  is  enclosed 
in  a tubidar  perigone,  outside  of  which  are 
two  bilobed  pericheetial  leaves. 

The  sporange  developed  from  the  embry- 
onal cell  of  the  archegone  varies  much  in 
its  perfect  condition.  In  Jrmgemrarmieae  it 
is  mostly  an  oval  body  borne  on  the  extre- 
mity of  a delicate  thread-like  stalk  spring- 
ing out  of  the  vaginule  (fig.  320).  The  oval 
body  splits  down  from  the  srrmmit,  when 
ripe,  into  four  valves,  which  spread  (men 
more  or  less  in  the  form  of  a cross  (figs. 
320-1),  or  bm-sts  irTegrtlarly.  The  cells  of 
the  valves  exhibit  very  elegant  spiral- 
fibrous  stnrctrrre,  like  that  of  the  walls  of 
anthers  (see  Spiuax  stiujctuhes).  This 
kind  of  sporange  discharges  minrrte  spores 
(see  Spohes)  and  elaters,  slender  tubular 
cells  containing  a spiral  filament  (PI.  32. 
fig.  38),  both  forming  very  interesting  rrri- 
croscopic  objects. 


In  the  differerrt  frondose  forms  the  mo- 
ranges  present  very  varied  conditions.  The 
archegones  of  Anthoceros  send  up  a fili- 
form sporange,  which  is  two-valved  and 
contains  a columella  (fig.  24.  p.  52).  In 
Targionia  and  some  others  the  capsrrle  is 
almost  sessile,  and  bursts  irregularly.  In 
Riccia,  where  the  archegones  are  imbedded 
in  the  frond,  the  sporange  is  a sessile  globose 
body,  with  the  calyptra  adherent,  never 
bm’sting  regularly,  but  emitting  the  spores 
by  decay.  In  Sph^rocarpus,  also,  the 
cal3q)tra  is  permanent  as  a ceUrdar  sac,  in- 
side of  which  the  sporange  ripens  into  an 
indehiscent  globrrlar  body,  emitting  the 
spores  only  by  decay.  In  Marchantia,  Fe- 


Pig.  329.  Fig.  330. 


Lunularia  vulgaris. 

Fig.  329.  Section  of  a receptacle,  unripe 

Fig.  330.  More  advanced  sporange,  emerged  from  the 
epigone. 

Fig.  331.  A burst  sporange. 

Magnified  20  diameters. 

gatella,  Lunularia,  Ch'imaldia,  &c.,  the  arche- 
gones are  produced  on  fleshy  receptacles 
elevated  rrpon  stalks,  and  the  sporanges 
are  formed  on  the  rmder  side  of  these  re- 
ceptacles (fig.  219.  p.  281,  figs.  330,  333, 
335),  which  are  of  varied  forms,  &c.  The 
sporanges  on  these  either  bm-st  by  valves 
(fig.  331),  or  by  circumscissile  dehiscence 
throw  on  a lid,  as  in  Fimbriaria  (fig.  335). 

The  fr-ondose  forms  do  not  all  produce 
elatei-s,  and  have  not  all  the  spiral  fibres  in 
the  cells  of  then-  walls.  The  exceptions 
are  the  Riccieae,  and  the  elaters  of  Antho- 
ceros are  rudimentary.  In  Marchantia  the 
elaters  are  highly  developed  (PI.  32.  figs. 
36,  37),  also  the  spiral  tissue  of  the  valves 
of  the  capsules  (PI.  32.  fig.  35).  Targionia 
has  branched  elaters. 

The  spores  mostly  have  a double  coat,  but 
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not  always  (e.  g.  Marchantia)  ; they  gemi- 
nate by  protruding  a pouch  - like  process, 
which  becomes  a filament,  from  which  the 
new  fronds  or  leafy  stems  arise. 

Fig.  332.  Fig.  333. 


Grimaldia  barbifrons. 

Fig.  332.  Fertile  plant.  Magn.  2 diams. 

Fig.  333.  Section  of  the  receptacle,  with  an  abortive 
archegone  on  the  left  aide,  and  a half-ripe  sporange  still 
enclosed  in  the  epigone  on  the  right.  Magn.  20  diams. 

Fig.  334.  Fig.  335. 


Fimbriaria  tenella. 

Fig.  334.  Receptacles  with  closed  epigones.  Magn.  10 
diams. 

Fig.  335.  Two  perigoncs,  one  with  the  epigone  closed, 
the  other  with  the  teeth  of  the  epigone  open,  showing  the 
bursting  sporange.  Magn.  20  diams. 

The  peculiarities  of  the  different  groups 
above  referred  to  tvill  be  better  understood 
after  reading  the  following  characters. 

Synopsis  of  the  Families. 

A.  Vegetation  frondose,  i,  e.  leaf  and  stem 
confounded. 

1.  Anthocerote.®.  The  vegetative  por- 
tion consists  of  a minute  green  membranous 
or  slightly  fleshy  body  growing  on  damp 
ground,  not  exhibiting  any  distinct  mid- 
neiwe ; it  is  at  once  known  by  its  peculiar 
fruits  or  sporanges,  consisting  of  slender 
stalk-like  bodies  springing  up  iiTegularly 
from  the  upper  surface  of  the  frond,  which 
forms  little  sheaths  (vagmules)  around  their 
bases.  These  stalk-like  fruits  burst  when 
ripe,  splitting  do5vn  the  middle  from  the 
tip,  and  display  a central  bristle-like  coliunn 


(cohtmella),  to  which  adhere  the  minute 
hair-lilce  bodies  (rudimentary  elaters)  which 
are  mingled  with  the  spores. 

2.  Marchantiese.  The  vegetative  por- 
tion is  here  also  a succulent  leaf-like  expan- 
sion, mostly  exhibiting  a more  or  less  lobed 
fom,  and  without  any  conspicuous  mid- 
nerves  in  the  lobes.  The  fruits  are  more 
complicated  structures  than  those  of  Antho- 
cerotese.  From  notches  in  the  lobed  frond 
arise  slender  stalks  teminating  at  the  top 
in  an  expanded  structure  (receptacle),  re- 
sembling in  some  cases  a conical  cap,  in 
others  a star  with  a number  of  thick  rays 
like  the  spokes  of  a wheel,  &c.  The  spores 
are  formed  in  membranous  sacs  attached  on 
the  under  surface  of  the  cap  or  star-like 
body,  and  they  are  accompanied  by  elaters  of 
considerable  size  exhibiting  highly  deve- 
loped spiral  bands.  The  sporanges  have  no 
columella,  and  burst  at  the  tip  with  more  or 
less  regular  tooth-like  valves. 

3.  RicciEiE.  Vegetative  portion  an  ex- 
ceedingly delicate  cellular  leaf-like  struc- 
ture, more  or  less  lobed,  with  an  evident 
mid-nerve.  The  sporanges  are  either  im- 
bedded in  the  substance  of  the  frnnd,  or 
only  elevated  on  a veiy  short  stalk,  and 
surrounded  by  a membranous  sheath  derived 
from  the  upper  surface  of  the  frond.  The 
sporanges  have  no  columella  and  mo  elaters. 

4.  Pellieje.  Vegetative  portion  a leaf- 
like frond,  mostly  with  an  evident  mid-nerve, 
from  which  aiise  the  sporanges,  consisting  of 
capsules,  usually  biusting  by  four  valves, 
more  or  less  elevated  on  a thread-like  stalk. 
Sporange  without  a columella  j spores  ac- 
companied by  elaters. 

B.  Vegetation  foliaceous,  i.  e.  leaves  and 
stem  distinct. 

5.  JuNGERMANNiE.®.  Vegetative  por- 
tion a thread-like  stem  clothed  with  gi'een 
membranous  leaves  more  or  less  overlapping 
at  their  bases.  Sporanges  springing  frotn 
the  end  of  the  stem,  raised  on  more  or  less 
evident  stalks,  bmsting  by  four  valves  and 
spreading  in  the  form  of  a cross;  spores 
with  elaters,  which  often  adhere  to  the 
valves  of  the  sporange.  The  leafy  stem  of 
JungenuannieaB  is  generally  readily  di- 
stinguishable from  that  of  the'Mosses  by  the 
mode  of  insertion  of  the  leaves,  which  pro- 
duces a peculiar  flattened  arrangement. 

Bibl.  Hooker,  British  Jungermannice, 
181G;  G.  W.  BischofF,  Bemerk.  Hh.  die 
Lehermoose,  Nova  Acta,  xvii.  p.  909,  pis.  67- 
I 71.  1836 ; Bemerk.  zur  Entwickl.  der  Leber- 
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moose,  Hot.  Zeit.  xi.  113,  Ann.  des  Sc.  Nat. 
3 s6r.  XX.  67 ; Lindeuberg,  Monoffraphie 
der  Eiccien,  Nov.  Acta,  1836,  Si/nops.  JSepa- 
ticarum,  1844;  Neesvon  Esenbeck,  Natur- 
gesch.  der  Europ.  Lebermoosc,  Berlin,  1836 ; 
Ekart,  Si/nojjsis  Jungermanniarum,  Coburg, 
1832 ; Greenland,  Memoire  sur  le  germina- 
tion de  quelques  Nepatiques,  Ann.  des  Sc. 
Nat.  4 sir.  i.  5 ; Hofmeister,  Vergleich.  Un- 
tcrsuchungen  liberKryptogamen,  S(c.,  Leipsic, 
1851 ; Gottsebe,  Eot.  Zeitung,  Supplement, 
vi.  1858. 

HERCOTHECA,  Ebr. — K genus  of  fos- 
sil Diatomacese. 

H.  mammillaris  (PI.  43.  fig.  31),  tbe  only 
British  species ; diameter  1-810".  Beianuda. 

Bibl.  Ebrenberg,  Ber.  d.  Berl.  Ahad. 
1844.  p.  262 ; Kiitzing,  Sp.  Alq.  27. 

HERPETIUM,  Nees.— A genus  of  _Jun- 
ermanniese  (leafy  Hepaticse),  distinguisbed 
y tbe  incubous  bilobed  leaves  not  being 
folded  together,  and  by  tbe  obtusely  tbree- 
angled  perigone.  Two  Brit,  species : 

I.  A.  reptans  {Lepidozia,  Duniortier). 
Leaves  squai’ish,  acutely  two  or  fom’-tootbed 
at  tbe  end.  Woods  and  shady  places.  Jun- 
germannia  reptans.  Hook.  Brit.  Jimgerm. 
pi.  75. 

2.  H.  ti'ildbatum  {Mastigobryum,  Nees). 
Leaves  ovate,  tbree-tootbed  at  tbe  summit. 
Moist  alpine  spots.  J.  trilobatum.  Hook. 
Brit.  Jung.  pi.  76. 

Bibl.  Hooker,  Brit.  Jungermannice,  1.  c. ; 
Endlicber,  Gen.  Plant,  nos.  472-9;  Ekart, 
Synops.  Jungermann.  pi.  3.  figs.  21,  22. 

HETERO^HTA,  Duj. — A genus  of  In- 
fusoria, of  tbe  family  Monadina. 

Char.  Body  globular,  ovoid,  or  oblong, 
with  two  filaments  ai'ising  from  tbe  same 
point  in  front ; one,  more  delicate,  and  with 
an  undidatory  motion,  causing  progression ; 
tbe  other  thicker,  and  fioating  freely  be- 
hind, or  adhering  here  and  there  to  tbe 
slide,  so  as  to  produce  by  its  contraction 
sudden  motion  backwards. 

Distinguished  from  Anisonema  and  Hete- 
ronema  by  the  absence  of  a tegument,  shown 
by  tbe  glutinous  appearance  of  tbe  body, 
tbe  facility  with  which  it  adheres  to  other 
objects,  and  becomes  drawn  out,  and  the 
presence  internally  of  certain  corpuscles 
which  can  only  have  entered  by  vacuolse 
formed  on  the  surface. 

Foimd  in  both  fresh  and  salt  water. 

1.  H.  ovata  = Bodo  grandis,  E.  (PI.  23, 
fig.  18  a). 

2.  H.  granulosa.  Body  globular,  surface 
gramdar;  marine;  length  1-2300". 


3.  H.  angusta.  Body  lanceolate,  slightly 
sigmoid;  aquatic;  length  1-980". 

Bibl.  Dujardin,  Infm.  p.  297. 

HETERGNEMA,  Buj.— a genus  of  In- 
fusoria, of  the  family  Euglenia. 

Char.  Fomi  variable,  oblong,  iiTegularly 
expanded  posteriorly ; with  a slender  flagel- 
lifonn  filament,  and  a thicker  trailing,  re- 
tracting filament. 

Tegument  obliquely  stilated. 

Diliers  from  Heteromita  in  the  presence 
of  a tegument,  and  from  Anisonema  in  the 
tegument  being  contractile. 

H.  marina  (^Pl.  24.  fig.  17).  Filaments 
longer  than  the  body ; length  1-4300". 

Bibl.  Duiardin,  Infus.  p.  370. 

HETEROSTEGINA,  D’Orb.— a genus 
of  Foraminifera,  of  the  order  Entomostegia, 
and  family  Asterigerinidoe. 

Shell  subcircular,  inequilateral,  greatly 
compressed,  more  convex  on  one  side  than 
the  other ; chambers  numerous,  arched, 
entire  towards  the  umbilicus,  but  divided 
into  compartments  towards  the  dorsal  por- 
tion by  numerous  transverse  partitions,  ap- 
parent on  both  sides  of  the  shell;  orifice 
single,  next  the  return  of  the  spire,  on  the 
least  convex  side. 

Recent  and  fossil ; not  British. 

Bill.  That  of  the  order. 

HEWARDIA,  Hook. — A genus  of  Adi- 
antese  (Polypodioid  Ferns). 

HEi^]\nTA,  Duj. — A genus  of  Infuso- 
ria, belonging  to  the  family  Monadina. 

Char.  Body  oblong,  rounded  in  front, 
constiicted  and  bifid  or  indented  behind; 
two  or  four  fiageUifomi  filaments  arising 
separately  from  the  anterior  margin,  the 
two  posterior  lobes  being  prolonged  into 
fiexuous  filaments. 

I.  H.  nodulosa  (PI.  24.  fig.  20).  Oblong, 
with  three  or  fem’  longitudinal  rows  of  no- 
dules ; motion  vacillating ; length  1-1800". 
In  decomposing  marsh-water. 

2.  H.  infiata. 

3.  H.intestinalis.  Fusifomi,  prolonged  into 
a bifid  tail ; length  1-2100".  In  the  intes- 
tines and  peritoneal  cavity  of  the  Batrachia 
and  Tritons. 

Bibl.  Dujardin,  Bifus.  p.  296. 

mLDEfyBRANDTlA,  Zanardini.— A 
enus  of  Nulliporous  Corallinacese  (Flori- 
eous  Algse),  containing  one  British  species, 
H.  sanguinea,  Kiitz.  (Ff.  rubra,  Meneghini) : 
common,  in  the  foiin  of  a bright  or  dark 
red  membranous  crust,  at  first  circulai’, 
afterwards  spreading  irregularly  over  smooth 
stones  and  pebbles.  The  fr’ond  is  about  1-20" 
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thick  in  the  middle  and  thinner  toward  the 
edfres,  and  composed  of  minute^  globose 
cells,  partly  vertically,  pai’tly  horizontally 
arranged.  It  is  not  stony.  It  has  irnmers^ed 
conceptacles,  pierced  by  a pore  (fig.  260. 
p.  291),  containing  tetraspores  and  para- 
physes. 

Bibl.  Harvey,  Brit-  Mar.  Alp.  p.  110. 
pi.  14  C ; Phycolog.  Britann.  pi.  250 ; Ann. 
Nat.  Hist.  xiv.  pi.  2 (as  Bhododermis  Drum- 
mondii) ; Kiitz.  Phyc.  generalis,  pi.  78.  fig.  5. 

HILUM. — This  name  is  applied  to  the 
surface  of  attachment  of  the  funiculus  of 
seeds,  which  is  seen  as  a kind  of  scar,  more 
or  less  distinct.  Sometimes  it  coincides 
with  the  chalaza  or  organic  base  of  the  seed, 
sometimes,  where  a raphe  exists,  it  is  near 
the  micropyle.  (See  Ovule.) 

HIMAN'THALIA,  Lyngbye. — A genus 
of  Fucacefe  (Fucoid  Algae),  remarkable  for 
the  peculiar  forms  of  the  frond  and  recep- 
tacle, the  latter  consisting  of  a repeatedly 
forked  strap-shaped  cord  from  2 to  10'  long, 
springing  from  tne  top-shaped  frond,  whi^ 
is  about  an  inch  high.  The  dark  olive-green 
thong-like  II.  lorea  is  common  on  rocky  sea- 
shores. The  receptacle  is  pierced  by  nume- 
rous pores  leading  to  immersed  conceptacles 
resembling  those  of  Fucus,  containing  either 
arietal  spore-sacs  or  antheridia,  the  plants 
eing  dioecious.  The  centre  of  the  receptacle 
is  filled  with  mucous  matter  fraversed  by 
jointed  filaments.  The  antheridia!  sacs 
of  Ilimanthalia  are  double,  and  contain 
spermatozoids  of  flattened  ovoid  or  sphe- 
ncal  foims,  with  an  orange  granule  and 
two  cUia,  like  those  of  Pycnophycus  and 
Halidrys. 

Bibl.  Haiwey,  B7-it.  Mar.  Alg.  p.  20, 
pi.  2B;  Thuret,  Atm.  des  Sc.  Nat.  3 sfir. 
xvi.  p.  54  et  seq. ; Greville,  Alg.  Brit.  pi.  3 ; 
Bnql.  Bat.  pi.  669. 

mMANTIDIUjM,  Ehr.— A genus  of  Dia- 
tomaceiB,  cohort  Eunotiie. 

Char.  Frustules  resembling  those  of  Bu- 
notia,  connected  by  their  sides  into  a fila- 
ment ; strife  transverse,  parallel.  Aquatic. 

Kiitzing  describes  thirteen  species,  some 
of  which  are  fossil ; Smith  admits  eight 
British  species,  one  doubtful. 

1.  II.  pectinale  {Fragilaria  pect.,  Ralfs) 
(Tl.  12.  fig.  36).  Frustules  in  side  view 
narrowed  at  the  curved  and  rounded  ends ; 
one  side  slightly  raised  and  flat,  the  other 
slightly  excavated  or  flat;  strife  evident; 
length  1-180". 

S.  Convex  margin  undulate  or  with  two 
indentations  (fig.  .36  h)  = II.  undulaiutn,  Sm. 


Ralfs  remarks  a difference  of  form  between 
the  newly-forming  and  the  parent  frustules, 
the  lateral  margins  of  the  former  in  front 
view  being  roimded  (fig.  36  c). 

2.  II.  arcus.  Fr.  rectangular ; valves 
linear-arcuate,  ends  rounded,  subrecmwed; 
strife  evident ; length  1-300  to  1-132". 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. 
1840 ; Kiitzing,  Bacill.  p.  36 ; Sp.  Alg.  p_.  8 ; 
Ralfs,  Ann.  Nat.  Hist.  xii.  p.  107,  xiii.  p. 
459;  Smith,  Brit.  Diat.  ii.  10. 

HITVIANTOPHORUS,  Fabricius.— A ge- 
nus of  Infusoria,  of  the  family  Euplota. 

Char.  Head  not  distinct  from  the  body ; 
hooks  numerous;  neither  styles  nor  teeth 
present. 

Long  curved  hooks,  almost  in  pairs,  form 
a broad  band  on  the  ventral  surface,  and  are 
the  organs  of  locomotion ; also  a row  of  cilia 
extending  fr’om  the  mouth  a considerable 
distance  backwards. 

H.  Charon  (PI.  24.  fig.  18,  under  view ; 
fig.  19,  side  view).  Body  hyaline,  plane, 
elliptical,  anterior  end  somewhat  obliquely 
trmicate ; cilia  small,  hooks  slender  and 
long.  Marine.  Length  1-180". 

Bibl.  Ehrenberg,  Inf  us.  p.  375. 

mPPARCHIA,  Fabr. — Agenusof  Lepi- 
dopterous  Insects. 

Char.  Wings  more  or  less  rounded,  mid- 
dle longitudinal  nerve  of  fore  wings  giving 
off  posteriorly  four  neiwes;  antennie  with 
an  elongate,  compressed  and  curved  club ; 
head  small. 

H.  Janira,  the  meadow  brown  butterfly, 
in  which  the  wings  ai’e  brov\m,  and  the 
anterior  pair  exhibit  a blackish -brown  round 
spot  with  a white  ej'e-  or  centre,  is  common 
in  meadows.  The  scales  (PI.  1.  fig.  9)  are 
sometimes  used  as  Test-objects. 

Bibl.  Westwood,  Introduction,  ^c.,  and 
British  Butterflies. 

HIPPOCREPIA. — ^An  order  of  Polyzoa. 

Distinguished  by  the  crescentic  or  horse- 
shoe shape  of  the  tentacular  disk,  and  the 
presence  of  an  epistome.  Aquatic. 

Synopsis  of  the  Families. 

I.  CnisTATELLED.®.  Polj'pc-mass  float- 
ing. 

2.  Plumatellidje.  Polype-mass  rooted, 
uniointed. 

The  family  PaludiceUidfe,  containing  the 
single  genus  Paludicella,  is  usually  placed 
here ; but  it  properly  belongs  to  the  Infrui- 
dibulata,  as  tlie  tentacular  disk  is  cu’cular 
and  entire,  and  the  epistome  absent. 

See  Polyzoa  and  Ubnatella. 
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inPPOTHOA,  Lamx. — A genus  of  In- 
fundibulate  Clieilostomatous  Polyzoa,  of  tlie 
family  Eucratiadae  (Scrupariadae). 

Distinguished  by  the  ooufervoid,  branched, 
creeping  and  adherent  polypidoni,  the 
branches  arising  from  the  sides  of  the  ellip- 
tical cells,  frequently  anastomosing,  and  the 
cells  in  one  row. 

Two  British  species : 

1.  II.  catenularia.  Cells  contiguous,  ori- 
fices oval.  On  shells  in  deep  water. 

2.  H.  divaricata.  Cells  remote,  orifices 
roimd. 

Bibl.  Johnston,  Brit.  Zooph.  291;  Gosse, 
Mar.  Zool.  12. 

HlPPUmC  ACID. — This  acid  occurs  in 
small  quantitw  in  human  urine,  especially 
after  a vegetable  diet ; more  largely  in  that 
of  the  horse  and  other  herbivora,  as  the  ox, 
the  goat,  the  sheep,  the  hare,  &c. ; also  in 
that  of  some  reptiles. 

It  is  readily  soluble  in  boiling  water  and 
alcohol ; less  so  in  cold  water  and  in  ether. 

It  crystallizes  in  prisms  or  needles  (PI.  7. 
fig.  18),  belonging  to  the  right  rhombic 
rismatic  system,  some  of  which  bear  resem- 
lance  to  those  of  the  ammonio-phosphate 
of  magnesia,  fi-om  which  it  is  readily  di- 
stingmshed  by  its  solubility  in  potash  or  hot 
water.  It  is  sometimes  obtained  under  the 
same  circumstances  as  benzoic  acid,  from 
which  it  differs  in  its  greater  solubility  in 
ether,  and  in  the  thiclmess  and  solidity  of 
its  prisms,  those  of  benzoic  acid  being  thin 
and  plate-lilie.  Its  ciystals  are  beautifully 
analytic;  which  property  is  deficient  in  those 
of  benzoic  acid. 

It  may  best  be  procured  from  cow’s  urine, 
by  boiling  with  slaked  lime  for  some  time, 
filtering  and  supersaturating  with  muriatic 
acid ; and  it  may  be  purified  by  repeating 
the  process  and  using  animal  charcoal. 

Bibl.  See  Chemistby. 

HISTOLOGICAL  ANALYSIS.  See 
Intboduction,  p.  xxxvi. 

HISTOLOGY,  or  Histiology,  is  the 
theory  of  the  structui’e  of  animal  and  vege- 
table tissues  in  relation  to  their  develop- 
ment. 

HOLOPHIIYA,  Ehr. — A genus  of  Infu- 
soria, of  the  family  Enchelia. 

Char.  Body  covered  with  vibratile  cilia, 
oblong-ovate,  cylindrical  or  globular,  round- 
ed or  truncate  m front ; no  lips  nor  teeth. 

Cilia  arranged  in  longitudinal  rows. 

Ehrenberg  admits  five  aquatic  species ; to 
these  Dujardin,  who  places  this  genus  in  the 
family  Paramecia,  adds  one  marine. 


1.  /T.  oct«?i,E.  (Pl.24.fig.22).  Body  ovate, 
subcylindrical,  ends  subtruncate ; internal 
substance  green;  length  1-576  to  1-216", 

2.  H.  bnmnea,  D.  (PI.  24.  fig.  21).  Body 
brown,  cylindrical,  becoming  globular  when 
distended  with  food  and  then  changing  in 
colour;  length  1-120", 

The  encysting-process  has  been  observed 
in  two  of  the  .species. 

Bibl.  Ehrenberg,  Inf  us.  p.  314 ; Dujardin, 
Inf  us.  p.  493 ; Cohn,  Siebold  and  KbUiker's 
Zeitschr.  iv. ; Stein,  Lifus. 

HOLOTITOBIDEA  (Sea-slugs).— A fa- 
mily of  Echinodermata,  of  the  order  Pedi- 
cellata. 

Interesting  to  the  microscopist,  frum  the 
presence  of  cmious  calcareous  plates,  &c, 
existing  in  the  integument. 

See  Echinodebmata. 

HOLOTHYRUS,  Gerv.  — A genus  of 
Ai’achnida,  of  the  order  Acarina  and  family 
Gamasea. 

H.  coccinella  is  neaiiy  as  large  as  a lady- 
bird ( Coccinella),  and  is  found  in  the  Isle  of 
France. 

Bibl.  Gen-ais,  Walckenaer's  Aptbres,  iii. 

HOMOEOCLADIA,  Ag.  — A genus  of 
Diatomaceae. 

Char.  Frustides  those  of  Nitzschia,  ar- 
ranged in  tufts  within  gelatinous  tubes, 
which  form  a filiform,  usually  branched 
frond.  Marine. 

Kiitzing  supposes  the  existence  of  median 
and  terminal  apertures  (nodules),  and  places 
the  genus  in  the  same  family  as  Navicula, 
&c. ; but  these  are  not  represented  in  his 
figures,  neither  are  they  mentioned  by  Ealfs. 
Smith  pointed  out  the  true  stiucture  of  the 
valves. 

I.  II.  Martiana,  Ktz.  (fH.  anglica,  Ralfe) 
(PI.  14.  fig.  15 : a,  portion  of  frond ; b,  part 
of  a filament  containing  two  fr’ustules ; c, 
front  view  of  single  frustules,  with  endo- 
chrome;  d,  side  view  of  empty  frustule). 
Frond  simple  or  dichotomously  dirided, 
rugose ; entire  plant  1 to  2"  high. 

2.  H.  Jiliformis.  Frond  linear,  simple, 
tufts  containing  three  or  fom’  frustules. 

3.  H.  sigmoidea.  Frond  linear,  simple ; 
fi'ustules  sigmoid. 

Bibl.  Kiitzing,  Bacillar,  p.  110,  and  Sp. 
Alg.  97;  Ralfs,  Ann.  Nat.  Hist.  1845.  xvi. 
109 ; Smith,  Brit.  Diat.  ii.  80. 

HOOF. — The  hoofs  of  animals  consist  of 
the  same  stmctiue  as  horn. 

HOOKERIA,  Smith. — A genus  of  Hyp- 
noid  Mosses. 

Bibl.  Wilson,  Bryol.  Brit.  p.  415. 
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HOP. — The  hop  plant  (Iliimulus  Lupuhis) 
is  remai-kable  for  the  glands  containing  the 
resinous  secretion  imparting  the  aromatic 
odour.  These  occur  upon  the  lower  face  of 
tlie  leaf,  upon  the  calyx,  and,  above  all,  on 
the  scales  of  the  fruit  and  the  seed-coat. 
They  have  been  examined  by  Meyen  and 
others,  most  recently  by  Personne.  They 
are  little  stalked  cups  (PI.  21.  fig.  14)  com- 
posed of  a single  layer  of  cellular  tissue, 
concave  above  at  first ; but  as  the  secretion 
increases  in  quantit}',  the  cuticle  becomes 
detached  in  a plate  from  the  upper  surface, 
except  at  the  rim  of  the  cup,  and  is  pushed 
up  so  as  fin.ally  to  form  a convex  papilla  on 
the  top,  like  the  nut  projecting  from  an 
acom-cup.  The  secretion  appears  to  be 
formed  in  the  cells,  and  poured  out  beneath 
the  cuticular  peUicle,  wliich  is  marked  with 
lines  corresponding  to  the  side-walls  of  the 
cells.  Solution  of  potash  and  alcohol  clean 
away  the  resinous  secretion,  and  render  the 
structure  clear.  When  the  fresh  glands  are 
placed  in  water,  they  swell,  and  finally  burst, 
the  cuticular  lid  usually  separating  by  a cir- 
cumscissile  dehiscence. 

The  hop  is  subject  to  a peculiar  mildew, 
a minute  frmgus,  for  which  see  Erysiphe 
(Sp/uerotheca). 

Bibl.  Meyen,  Secretions  - Organs  der 
lyianzen,  p.  38,  pi.  5.  figs.  17-21 ; Personne, 
Ann.  des  Sc.  Nat.  4 sdr.  i.  p.  299,  pi.  17. 

HOPLOPHORA,  Koch.  — A genus  of 
Arachnida,  of  the  order  Acarina  and  fanfily 
Oribatea. 

Char.  Body  and  general  habit  those  of 
Gahimna,  but  no  wing-like  appendages  to 
the  pseudo-thorax. 

Two  species;  not  British  (P). 

Bibl.  Koch,  Deutschl.  Crustac.  ^-c. ; Ger- 
vais,  Walckenaer's  Apt'eres,  iii. 

HORMOSPORA,  Bifibisson. — A genus 
of  Palmellaceae  (Confervoid  Algae),  vdth  a 

Fig.  336.  Fig.  337. 


Hormospora  transvcrsalis. 

Kragmcntiof  gelatinous  (ilamonts,  witli  the  cells  grouped 
in  fours. 

Maffnified  350  diameters. 

frond  consisting  of  simple  or  branched  gela- 
tinous confervoid  cords  enclosing  rows  of 


oval  or  spherical  cells ; they  are  found  float- 
ing among  Confervas  or  other  aquatic  plants, 
and  appeal’  to  the  naked  eye  like  greenish 
filaments.  These  plants  do  not  appear  to 
consist  of  septate  filamentous  tubes  like  tlie 
Conferv’se,  but  of  rows  of  individual  cells 
imbedded  in  a filiform  gelatinous  tube 
(fig.  336),  analogous  in  its  nature  to  the 
gelatinous  coat  investing  the  linear  rows  of 
cells  of  Hyalotheca,  &c.  The  cells  multiply 
by  transverse  division,  the  rows  thus  becom- 
ing elongated;  these  cells  contain  green 
contents  an-anged  in  a granulai’,  lamellar, 
or  radiating  form.  Brdbisson  describes  ob- 
scurely another  mode  of  increase,  in  which 
the  “endochrome  becomes  concentoated  and 
organized  into  vesicles  or  zoospores.  The 
coi-puscles  then  become  lai’ger ; and  the  fila- 
ment becoming  as  it  were  dislocated,  the 
corpuscles  group  themselves  in  several  rows, 
and  without  regular  form  ” (fig.  337).  In 
H.  transversalis  there  is  an  especial  tendency 
to  a grouping  of  the  cells  in  fours.  Three 
species  have  been  described;  1 and  3 are 
known  as  British. 

1.  H.  mutabilis,  Breb.  Filaments  simple ; 
cells  ovoid  or  subspherical ; cell -contents 
lamellar.  Aquatic.  Bifib.  Ann.  des  Sc. 
Nat.  3 sdr.  i.  pi.  1.  fig.  1. 

2.  H.  transve7-salis,  Breb.  (figs.  336,  337). 
Filaments  simple ; cells  ovoid  or  fusiform, 
transverse  ; contents  granular.  Aquatic. 
Brdb.  1.  c.  fig.  2. 

3.  H.  7-amosa,  Thwaites.  Filaments 
branched ; cells  oval  or  spherical ; contents 
radiated.  In  a pool  to  which  salt  water  had 
access.  Harvey,  Phyc.  Brit.  pi.  213. 

Bibl.  Br^bisson,  Ann.  des  Sc.  Nat.  3 sdr. 
i. ; Haiwey,  Brit.  3far.  Aiy.  p.  235,  pi.  27  B, 
Phyc.  Brit.  pi.  213;  Niigeli,  Einzell.  Aly.  p.  7, 
pi.  3.  fi^.  B. 

HORN. — The  horns  of  animals  are  of 
three  kinds, — ^those  composed  of  bone,  those 
consisting  of  epidermic  fonnations,  and 
those  in  which  both  are  present.  The  former, 
properly  called  antlers,  a^ree  in  minute  struc- 
ture with  bone,  and  tnerefore  require  no 
special  notice.  The  horn  of  the  rhinoceros 
may  be  taken  to  represent  the  structure  of 
the  second  kind.  It  consists  of  an  aggrega- 
tion of  horny  fibres,  each  of  which  is  niado 
up  of  a series  of  concentric  layers.  These 
layers  are  composed  of  cells  tan(jeiitially  flat- 
tened, and  sometimes  containing  pigment. 
The  colls  may  be  separated  by  macerating 
the  horn  in  solution  of  potash.  Cracks 
filled  with  air  are  frequently  visible  between 
the  layers.  The  centres  around  which  the 
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laminae  are  arranged,  probably  correspond  to 
papillae  of  tbe  cutis. 

The  bom  of  the  buffalo  agrees  essentially 
in  structure  with  that  of  the  rhinoceros. 

The  third  kind  of  horn  is  exemplified  by 
that  of  the  cow.  In  its  centre  is  a process 
of  bone,  smToimding  and  extending  beyond 
which  is  the  proper  hom,  consisting  of  con- 
centric layer's,  in  the  natural  state  composed 
of  flattened,  irregidar,  angular,  nucleated 
cells  (PI.  17.  fig.  29  a),  which  assume  their 
primitive  forms  rmder  the  action  of  potash 
(6) ; some  of  them  contain  pigment  (t?). 
Between  the  laminae,  cracks  containing  air 
are  also  met  with  (/). 

Sections  of  horn  made  at  various  angles  to 
the  axis,  form  very  beautiful  polarizing  ob- 
jects 5 the  gorgeous  colour's  seen  in  those  of 
rhinoceros’s  hom  carmot  be  excelled,  nor  can 
drawings  represent  them  faithfirlly  (PI.  31. 
figs.  37,  38).  The  hom  of  the  brrffalo 
also  forms  an  interesting  object  of  the 
same  kind. 

Bibl.  Bonders,  Mulder's  Fhxjsiolog.  Che- 
mie]  Owen,  Brande's  Diet,  art.  Cornua. 

HOESE-LEECH.  See  H^mopis. 

HYALODISCUS,  Ehr.  = Cyclotella, 
Kiitz.  in  part. 

H.  lcevis=  Cyclotella  leevis. 

H.  patagonica  = Cycl.  patagon. 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Ahad, 
1845.  pp.  78  & 155;  Kritzing,  Sp.  Alg. 

p.  20. 

HYALOSIEA,  Kiitz. — AgenrrsofDiato- 


maceos. 

Char,  Frastules  compormd,  rectangrrlar, 
tabular;  with  alternate  vittae,  inter'r’upted 
in  the  middle,  and  cormected  with  those  of 
the  opposite  side  by  fine  lines ; lowermost 
frirstrrle  attached  by  a stipes  which  is  affixed 
to  one  angle.  Marine. 

The  fine  lines  at  the  end  of  the  vittas 
give  the  latter  a forked  appearance.  The 
frustules  are  often  partly  separated,  so  as 
to  be  connected  wrth  each  other  by  one 
angle  only. 

Fom'  species,  probably  forms  of  Tetracy- 
cltts. 

H.  rectanqula  (PI.  13.  fig.  1).  Stipes  short, 
frrrstrrles  subconcatenate,  rn  front  view  sub- 
quadrate ; rectangidar ; length  1-1380". 

Bibl.  Kritzing,  Bacillar,  p.  125 ; Sp.  Alg. 
p.  115. 

HYALOTHECA,  Ehr.— A genus  of  Des- 
nridiaceiE. 

Char.  Cells  united  into  an  elongated,  cy- 
lindrical filament,  which  is  surr'ounded 
by  a gelatinoirs  sheath  ; cells  in  front  view 


slightly  constricted,  so  as  to  give  the  margins 
a crenate  appearance ; or  having  a grooved 
rim  surrormding  one  end,  and  forming  a 
bidentate  projection;  end  view  orbicular. 

The  filaments  are  not  tvisted,  and  are 
always  of  the  same  apparent  breadth.  Spo- 
rangra  orbicular,  smooth. 

1.  M.  dissiliens  (PI.  10.  1,  front  view 

of  filament ; 2,  end  view).  Prlament  fragile, 
margins  crenate ; breadth  of  filament  1-1300 
to  1-800".  The  transparent  sheath  of  this 
beautiful  object  is  so  delicate  as  to  be  easily 
overlooked.  Sporangia  (figs.  3,  4)  situated 
within  the  connecting  tube. 

Not  imcommon  in  clear  boggy  pools. 

2.  H.  mucosa.  Filament  scarcely  friigile ; 
joints  not  constricted,  surroimded  at  one 
end  by  a minute  furrowed  rim,  forming  in 
the  front  view  a bidentate  projection ; 
breadth  of  filament  1-1250  to  1-1100". 

The  furrowed  rim  of  each  cell  is  on  the 
same  side  as  that  of  the  contiguous  cell. 

Blbl.  Ealfs,  Brit.  Besmid.  p.  51. 

HYDATINA,  Ehr. — A genus  of  Eota- 
toria,  of  the  faniily  Hydatinsea. 

Char.  Eyes  absent ; jaws  two,  teeth  nu- 
merous, free ; foot  forked. 

1.  H.  senta  (PI.  34.  fig.  37 ; fig.  38,  teeth). 
Body  conical,  hyaline ; margin  of  rotatory 
organ  ciliated ; foot  robust ; aquatic ; lengtn 
1-48  to  1-36". 

This  animal  forms  a favom'able  subject 
for  the  examination  of  the  tj'pical  struc- 
tm'e  of  the  Eotatoria,  and  is  that  which 
Ehrenberg  used  as  the  basis  of  his  investiga- 
tions upon  their  organization. 

2.  JET.  hrachydactyla.  Segments  of  foot 
short ; body  suddenly  narrowed  at  the  base 
of  the  foot ; aquatic ; length  1-144". 

Bibl.  Ehrenberg,  Infus.  p.  412. 

HyDATIN.di;A. — A family  of  Eotatoria. 

Char.  Neither  carapace  nor  enveloping 
sheath  present ; rotatory  organ  multiple,  or 
more  than  bipartite. 

18  genera. 


Eyes  absent, 

No  teeth  Enteroplea, 

Teeth  present, 

Jaws  with  numerous  teeth  Hydatina. 

,,  with  a single  tooth  Pleurotrocha, 

Eyes  present. 

Eye  single. 

Eye  frontal Furcularia. 

,,  cervical. 

Foot  slyliform Munocerca. 

,,  forked, 

Frontal  cilia,  no  hooks  nor  styles  Notommata, 

,,  styles  present ... . Synchata. 

,,  hooks Scaridium. 

Foot  absent ; with  cirrhi  or  fins. . Pulyarthra. 
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Eyes  two, 


Eyes  frontal,  . , 

Foot  forked Diglena, 

„ atyliform, 

With  cirrhi Triarthra. 

Without  cirrhi Rattulus, 

Eyes  cervical  Distemma, 


Eyes  not  stalked, 

Eyes  cervical  Tnophthalmus, 

Two  eyes  frontal,  one  cervical . . Kosphora* 

Two  frontal  eyes  stalked,  one  cervi- 
cal not  stalked Otoglena, 


Eyes  more  than  three  in  a single  group  Cycloglena, 

,,  „ two  groups. . Theorus* 

BtBL.  Ehrenberg,  Infus.  p.  410. 

HYDNEI. — A.  family  of  Hymenomyce- 
tous  Fungi,  characterized  by  bearing  their 
bnsidiospores  on  tubercles  or  spine-like  pro- 
cesses on  the  imder  side  of  a discoid,  cup- 
shaped or  fimnel-shaped,  stalked  or  sessile 
pileus.  The  basidiospores  are  seen  by  making 
cross  sections  of  the  spines,  &c.  See  Basi- 
DIOSPOBES,  HtMENOMYCETES. 

Bibl.  Berkeley,  On  the  Fnict.  of  Hyme- 
nomycctous  Funyi,  Anti.  Nat.  Hist.  i.  81 ; 
LeveUl^,  Sur  V Hymeniwn  des  Champignons, 
Ann.  des  Sc.  Nat.  2 s^r.  viii.  32. 

HYDRA,  Linn.  (Freshwater  Poh^e). — 
A genus  of  Polypi,  of  the  order  Hydi’oida 
and  family  Hydraidae. 

Char.  Locomotive,  single,  naked,  gelati- 
nous, subcylindiical,  but  very  contractile 
and  variable  in  form ; the  mouth  sm-rounded 
by  a single  row  of  filiform  tentacles.  Pro- 
pagation by  the  formation  of  gemmae  and 
ova  upon  or  within  the  substance  of  the 
hody  of  the  animal. 

1.  Hydra  viridis  (PI.  33.  fig.  21,  adhering 
to  the  radicles  of  duck-weed(ie»iMa)).  Body 
leaf-green,  cylindrical  or  insensibly  narrowed 
towards  the  base  j tentacles  6 to  10,  shorter 
than  the  body. 

Common  in  ponds  and  still  waters.  Ten- 
tacles narrowest  at  their  origin. 

2.  H.  vulgaris.  Body  orange-brown,  yel- 
lowish or  red,  cylindiical ; tentacles  7 to  12, 
as  long  as  or  longer  than  the  body. 

Tentacles  tapering  to  the  free  ends. 

Found  in  weedy  ponds  and  slowly  running 
waters. 

3.  H.  attenuata.  Body  pale  olive-green, 
attenuated  below;  tentacles  pale,  longer 
than  the  body. 

In  ponds ; rare. 

4.  //.  fusca.  Body  brown  or  greyish, 
lower  hfdf  suddenly  attenuated ; tentacles 
several  times  longer  than  the  body. 

Still  waters ; rare. 

Tlie  cliaracteristic  forms  of  the  body  can 
only  be  judged  of  when  fully  extended  in 


search  of  prey;  for  when  the  animals  are 
touched,  shaken,  or  in  any  way  disturbed, 
the  body  assumes  very  variable  fonns,  be- 
coming rounded,  ovoid,  &c. 

The  structure  of  the  body  of  Hydra  has 
been  much  investigated  and  discussed.  By 
some  it  has  been  regarded  as  consisting  of 
three  layers — an  internal  and  external  coat, 
and  an  intermediate  muscular  layer.  The 
true  structure,  however,  has  been  pointed  out 
by  Ecker.  This  author  correctly  regards  the 
animal  as  consisting  of  the  substance  deno- 
minated sarcode  by  Dujardin,  and  neither 
fmaiished  with  an  outer  nor  an  inner  coat. 
The  transparent,  gelatinous,  sarcodic  sub- 
stance forms  the  entire  mass  of  the  body  and 
tentacles;  on  the  sm-face  it  is  frequently 
irregularly  rounded  or  nodular,  or  exhibits 
spiral  or  other  raised  lines  (PI.  33.  fig.  23  6) ; 
and  it  contains  numerous  vacuoles  within. 
If  a Hydra  be  crushed  between  glasses, 
portions  of  the  sarcode  wiU  be  separated, 
and  assume  a globidar  form,  closely  resem- 
bling that  of  cells;  the  vacuoles  will  also 
become  greatly  distended,  just  as  occurs  in 
the  substance  of  the  Infusoria;  and  these 
separated  portions  will  often  continue  con- 
ti-acting  like  an  Amoeba.  Two  of  them  are 
represented  in  PI.  33.  fig.  29 ; in  a,  a rather 
small  vacuole  is  present,  whilst  in  b this  is 
very  large.  Now  in  the  latter  instance  the 
globule,  as  regards  structure,  forms  a time 
cell,  consisting  of  a closed  sac,  with  liqidd 
contents.  Physiologically  spealring,  how- 
ever, it  does  not  correspond  to  a cell,  the 
entire  substance  representing  cell-contents 
aroimd  which  a cell-wall  has  never  been 
formed.  A number  of  these  vacuoles  exist 
natm’ally,  diffused  throughout  the  substance 
of  the  body.  The  intemiediate  stratum, 
which  is  not  organically  distinct,  contains 
imbedded  in  it  a number  of  very  minute 
gi'een  or  otheiTvise  colom'ed  gi'anules ; these 
ai’e  of  a rounded  fomi,  and  present  a double 
outline,  as  if  composed  of  cells.  In  the  un- 
injured Hydra,  they  exist  in  the  inter- 
vacuolar  substance,  thus  giving  the  tissue 
an  elegantly  reticular  appearance.  We  be- 
lieve that  these  granules  consist  of  chloro- 

e;  they  ai’e  insoluble  in  potash ; they 
lie  coloured  piu’plish  red-brown  by 
iodine  and  sidphimc  acid,  after  treatment 
with  potash ; and  the  green  granules  of 
Hydra  vulgaris  are  rendered  bluish  green  by 
sulphuric  acid,  in  the  same  manner  as  the 
chlorophyll  of  leaves.  The  colour  of  Hydra 
has  been  differently  accounted  for.  Laiiront 
states  that  he  succeeded  in  colouring  tliem 
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blue,  white  and  red,  by  feeding  them  ^vith 
indigo,  chalk  and  carmine, — ^whilst  Hancock 
has  sho'mi  that  the  colouring  is  much 
affected  by  exposm-e  to  light — those  not 
exposed  to  light,  from  living  under  stones, 
&c.,  having  the  natoal  colour,  ■whilst  those 
exposed  to  the  light  became  bleached.  It 
is  generally  adihitted,  however,  that  the 
colour  depends  upon  or  is  modified  by  the 
nature  of  the  food ; but  exact  experiments 
are  wanting  to  decide  this  question.  Towards 
tlie  inner  sm-face  of  the  body,  the  gi’anules 
ai-e  bro-wuish  or  blackish. 

Imbedded  in  the  superficial  portions  of  the 
substance  of  the  Hydra  are  certain  curious 
bodies,  termed  the  stinging  organs  (PI.  33. 
fig.  23«).  These  are  best  seen  upon  the 
tentacles ; they  consist  of  an  oval,  truncate, 
firm  capsule  (PI.  33.  fig.  22  V)  of  compara- 
tively considerable  thiclmess,  as  indicated  by 
its  marked  double  outline.  Within  the  cap- 
side  is  contained  a very  long  and  slender 
filament,  at  the  base  of  which  are  four  minute 
spines.  In  the  undisturbed  state  of  the 
Hydra,  the  filament  with  the  spines  is  coiled 
up  in  the  capsule  (fig.  22  a)  ; but  when  the 
animal  is  touched,  pressed,  or  heated,  the 
filament  -with  the  spines  flies  out  -with  extra- 
ordinary rapidity,  so  that  we  have  not  been 
able  to  deteimine  exactly  how  the  spines  are 
an-anged  -within  the  capsule.  Most  probably 
the  spines,  while  within  the  capside,  are 
directed  forwards  and  in  close  contact,  and 
then,  in  assuming  their  recurved  position, 
they  are  the  means  of  projecting  the  filament 
forwards.  A capsule,  containing  an  unex- 
pauded  filament  and  spines  enclosed  ■within 
a detached  globule  of  sarcode,  is  represented 
in  fig.  22  d.  When  these  capsules  are  heated 
■with  a solution  of  nitrate  of  silver,  a portion 
of  the  silver  is  reduced  to  the  metallic  state. 
This  action  is  a property  of  foimic  acid ; 
hence,  when  it  is  consideredthatthese  organs 
closely  resemble  in  structure  those  of  the 
Acalephse,  which  possess  an  urticatingpower 
lilce  stinging-nettles,  arising  from  the  pre- 
sence of  formic  acid,  and  that  in  Hydra 
tliese  filaments  are  driven  into  and  wound 
the  prey,  it  may  appear  probable  that  they 
secrete  and  contam  foimic  acid.  But,  as 
many  other  substances  reduce  salts  of  silver, 
and  as  the  sarcode,  from  which  it  is  perhaps 
impossible  to  separate  these  bodies,  may 
produce  this  effect,  the  point  must  be  con- 
sidered as  doubtful  and  requiring  further  in- 
vestigation. In  addition  to  these  stinging 
organs,  we  have  found  other  veiy  minute 
capsules  (fig.  22  c),  containing  a filament 


cuiwed  even  when  emitted,  the  nature  of 
which  is  obscure. 

A third  Irind  of  organ  is  said  to  have  been 
met  -with  also  in  the  surface  of  the  body, 
consisting  of  ovate  capsides  or  bodies,  from 
which  a stout  and  short  filament  projects. 
These  appear  to  resemble  the  organs  of  ad- 
hesion of  the  Acalephfe ; but  as  their  size  is 
not  stated,  nor  the  diameters  of  the  figures 
expressed,  we  have  been  unable  to  identify 
them. 

The  body  and  tentacles  of  Hydra  are  hol- 
low. The  prey,  which  consists  of  Entomos- 
traca,  small  Annidata,  &c.,  when  caught  by 
one  or  more  of  the  tentacles  extended  for 
the  purpose,  is  slowly  brought  to  the  mouth, 
and  forced  into  the  cavity  of  the  body,  in 
which  it  is  digested;  the  undigested  portions 
being  evacuated  through  the  mouth.  It  is 
stiU  a question  whether  a posterior  outlet  to 
the  caidty  of  the  body  exists.  The  posterior 
part  of  the  body  is  more  or  less  dilated  into 
a flattened  disc,  which,  by  its  suctorial  power, 
enables  the  animal  to  attach  itself  to  various 
bodies.  Hancock  has  seen  excrementitious 
matter  passing  through  the  body  at  this 
part  and  the  disk ; but  most,  if  not  all,  pre- 
vious observers  have  denied  the  existence  of 
a canal.  The  cavities  of  the  tentacles  have 
been  described  as  containing  a semifluid 
substance,  undergoing  a kind  of  circulation ; 
and  the  caidty  of  both  the  tentacles  and  the 
bodv  have  been  stated  to  be  lined  vdth  cilia. 

"fhe  extraordinary  power  which  Hydra 
possesses  of  reproducing  lost  parts  is  tnily 
wonderful.  Thus,  if  the  body  be  cut  into 
two  or  more,  even  into  forty  parts,  each 
portion  continues  to  live,  and  developes  a 
perfect  new  animal.  If  the  section  be  made 
length-wise,  so  as  to  divide  the  body  aU  but 
the  end,  the  two  portions  become  resoldered 
and  form  a perfect  being ; if  the  pieces  be 
kept  asunder,  each  becomes  a Hydra,  the 
two  possessing  but  one  posterior  end ; if  the 
section  be  made  from  the  tail  towards  the 
head,  the  two  bodies  vdll  be  perfected  and 
remain  attached  to  the  one  head.  If  a 
tentacle  be  cut  off,  a new  animal  is  formed 
from  it.  When  one  end  of  the  body  of  a 
Hydra  is  introduced  into  the  body  of 
another,  the  two  unite  and  form  one.  The 
head  cut  off  one,  may  be  engrafted  upon 
the  body  of  another  which  wants  one.  xliid 
when  the  body  is  turned  inside  out,  the 
outer  smface,  which  has  thus  become  the 
inner,  will  perform  the  ordinaiy  digestive 
functions,  and  the  animal  will  continue  to 
live. 
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The  ordinary  mode  of  reproduction^  of 
Hydra  is  by  gemmation  : a minute  swelling 
forms  upon  some  part  of  the  surface  of  the 
body ; tnis  enlarges,  and  gi’aduaUy  assumes 
the  form  of  the  parent,  while  remaining 
attached  to  it.  Sometimes  several  of  these 
are  formed  upon  a single  individual  at  the 
same  time,  and  so,  remaining  adherent, 
they  give  the  animal  a branched  appearance 
(Pi:  33.  fig.  21). 

At  certain  seasons  of  the  year,  as  at  the 
end  of  summer  or  in  the  autumn,  reproduc- 
tion takes  place  by  the  formation  of  sperma- 
tozoa and  ova.  The  spematozoa  are  formed 
wdthin  spermatic  capsules.  These  arise  as 
minute  conical  tubercles  a little  beneath  the 
base  of  the  tentacles,  one  on  each  side 
(PI.  33.  fig.  24  a) ; and  the  spermatozoa  are 
liberated  from  them  by  burstmg.  The  sper- 
matozoa in  the  figures  resemble  those  of  the 
hlammalia,  except  that  the  tails  are  undu- 
late. The  ova  are  furnished  with  a thick 
coat,  and  ai’e  formed  in  the  substance  of  the 
lower  part  of  the  body  (fig.  246).  They 
subsequently  sepai’ate  from  the  body,  and 
appear  to  be  capable  of  spontaneous  motion ; 
but  whether  from  the  presence  of  cilia  or 
not,  is  imdecided.  The  sac  of  the  ovum  then 
becomes  ruptured,  and  the  new  animal 
escapes  (fig.  25). 

Hydra  are  very  common.  The  best  me- 
thod of  procuring  them  is  to  collect  a number 
of  water-plants  from  any  clear  pool  or  slow 
stream,  and  bring  them  home  m an  india- 
rubber  bag  (sponge-bag).  On  placing  the 
plants  subsequently  in  a glass  jar  (con- 
fectioners’ jar)  containing  water,  they  will 
be  found  at  the  end  of  some  hours  with  the 
tentacles  fully  extended  in  search  of  prey, 
when  they  are  easily  recognized.  They 
usually  adhere  to  the  sides  of  the  glass,  or 
to  the  stems  or  under  sides  of  the  leaves  of 
the  plants ; but  sometimes  they  are  seen 
suspended  from  the  surface  of  the  water  by 
the  sucker,  which  is  protruded  just  above  it 
so  as  to  become  partly  dry.  A number  of 
small  Entomostraca  should  be  added  to  the 
water,  as  the  Hydra  are  very  voracious. 

Some  of  the  species  of  Hydra  are  occa- 
sionally covered  with  minute  parasitic  Infu- 
soria, viz.  Kerona polyporum  (PI.  41., fig.  13), 
which  is  found  upon  H.  vulgaris  and  yhsca; 
and  Trichodina  pcdimlus  (PI.  24.  fig.  16), 
wliich  occurs  upon  H,  vulgaris  and  viridis. 
It  is  an  interesting  sight  to  see  these  running 
up  and  down  the  tentacles  and  surface  of  the 
body  of  the  poljpes,  wlien  we  recollect  that 
their  surface  is  covered  with  tlie  stinging 


organs.  These  lice  are  not,  however,  found 
upon  perfectly  healthy  polypes,  impurity  of 
the  water  and  an  imhealthy  state  being 
generally  denoted  by  their  presence. 

Bibl.  Leeuwenhoeck,  Pliil.  Trans.  1703, 
xxiii.;  Trembley,il/em.  s.  1.  Polyp,  d’ eau  douce ; 
Ehrenberg,  Corall.  d.  roth.  Meer. ; Laurent, 
Peek.  s.  VHydre,  l^e. ; Corda,  Ann.  des  Sc. 
Nat.  2 sdr.  viii. ; Schaeffer,  Hie  Armpolypen ; 
ErdI,  Muller's  Archiv,  1841 ; Ecker,  Siebold 
and  Kolliker's  Zeitschr.  i. ; Johnston,  Brit. 
Zoophi/tes  ] A.  Thomson,  Todd’s  Cycl.  Anat. 
and  Phys.  iv.  p.  17 ; Hancock,  Ann.  Nat. 
Hist.  2 ser.  v.  p.  281;  Allman,  3Tici-osc. 
Journ.  1864. 

HYDRACHNA,  Mull.— A genus  of 
Arachnida,  of  the  order  Acaiina  and  family 
Hydrachnea. 

Char.  Palpi  tolerably  long,  third  joint 
longest,  the  fourth  and  fifth  terminated  each 
by  a claw ; mandibles  ensifomi ; rostrum 
long,  scarcely  shorter  than  the  palpi ; body 
rounded ; eyes  distant ; vulva  concealed  by 
a plate  or  shield. 

vVhen  young,  these  little  water-spiders 
have  three  legs  only,  and  in  this  state  have 
formed  another  genus,  Achlysia.  Several 
species : 

1.  H.  omenta,  Midi.  =LT.  glohula,  Plerm. 
(PI.  2.  fig.  29).  Body  subovate ; two  pairs 
of  eyes  at  a moderate  distance  apart,  reni- 
foim,  dark  red ; skin  covered  with  minute 
puncta. 

The  rostrum  is  broad  and  curved  at  the 
base  (fig.  29  c,  the  lower  part  directed  to  the 
left),  cleft  above,  so  as  to  form  a kind  of 
channeled  sheath,  containing  the  anterior 
narrower  portions  of  the  two  mandibles  (6). 
The  palpi  (c,  upper  organ)  are  inserted  upon 
the  sides  of  the  base  of  the  rostmm  and 
cm’ved  downwards;  the  first  joint  is  very 
broad,  the  second  much  emwed,  the  thfrd 
long,  and  flattened  on  one  side  and  rounded 
on  the  other ; the  fourth  joint  is  short,  and 
terminated  by  a short  and  thick  claw ; the 
fifth  also  forms  a claw,  but  the  two  claws  do 
not  form  a chela,  their  cui’ves  being  parallel. 
Of  the  legs  (fig.  29  a),  the  three  posterior 
pairs  are  ciliated  for  swimming,  and  the 
posterior  aa'e  much  longer  than  the  anterior ; 
the  coxse  are  flattened  and  form  two  groups 
on  each  side ; between  the  two  posterior 
coxse  is  the  orifice  of  the  reproductive 
organs ; the  tarsi  all  have  two  claws,  and 
are  obliquely  trimcated  and  concave  at  the 
ends  (fig.  29  e). 

The  eggs  are  reddish-brown  and  deposited 
upon  the  stems  of  water-plants;  the  nymphaj 
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are  found  attached  to  aquatic  insects  (fig. 
29/’),  as  Nepa,  Dptisciis,  See. 

2.  H.  geographica.  Body  spherical,  blade, 
with  spots  and  yellow  points ; palpi  red, 
acute ; legs  shorter  than  the  body,  black, 
but  red  at  the  ends. 

3.  H.  concharum.  Inhabits  the  pallial 
cavity  of  the  Naiades. 

Bibl.  Duges,  A^m.  des  Sc.  Nat.  2 s6r.  i. ; 
Gervais,  Walckmaer's  Arachn.  iii.  j Koch, 
jDeutschl.  Cmstac.,  ^-c. 

hi YDRACHNEA  (W ater-spiders). — A 
family  of  Arachnida,  of  the  order  Acarina. 

Palpi  with  the  last  joint  unguiculate  or 
spinous ; two  or  four  distinct  ocelli ; coxae 
broad,  legs  generally  ciliated,  natatory,  the 
posterior  longest. 

The  characters  of  the  genera  must  be 
sought  under  the  individual  heads.  See 
AHRENTnujs,ATAX,  Diplodontus,Eylais, 
IIybeachna,  and  Limnochaees. 

Bdbl.  See  that  of  the  order. 

HYDRAIDriE. — A family  of  Polypi  (Zoo- 
phytes), of  the  order  Plydroida. 

It  contains  the  single  genus  Hydra. 

H YDRIAS,  Ehr. — A genus  of  Rotatoria, 
of  the  family  Philodinaea. 

Char.  Eyes  absent ; neither  proboscis 
present,  nor  hom-like  processes  on  the  foot ; 
rotatory  organs  two,  placed  at  the  ends  of 
two  anterior  processes  of  the  body. 

H.  cornigera  (PI.  34.  fig.  39).  Body  ovate, 
hyaline ; foot  naiTowed  into  the  form  of  a 
slightly  forked  tail ; aquatic ; length  1-190". 

Probably  a young  and  imperfectly  exa- 
mined Philodina.  Formd  in  Egvpt. 

Bebl.  Ehrenberg,  Infus.  p.  483. 

HYDROCHARIDA’CE^.— A family  of 
Monocot}dedonous  Flowering  Plants  grow- 
ing in  water,  interesting  to  the  microscopist 
as  aflPording  very  favom’able  opportrmities  of 
viewing  the  circulation  or  rotation  of  the 
cell-contents.  The  leaves  of  ValUsnma 
spiralis,  an  Italian  plant,  which  is  readily 
grown  in  jars  of  water  indoors,  ai'e  very  fre- 
quently used  for  this  purpose;  the  leaves 
and  sepals  of  Anacharis  Ahinastrum,  a North 
American  plant,  now  natm’alized  in  streams 
in  many  parts  of  Britain,  also  show  the  cir- 
cidation  well.  The  extremities  of  the  roots 
of  Hydrocharis  morsus-rana,  a plant  com- 
mon, floating  on  the  surface,  in  broad  per- 
manent ditches,  are  likervise  adapted  for  the 
purpose.  The  circulation  consists  of  the 
flowing  movement  of  a layer  of  colomless 
protoplasm  over  the  iimer  surface  of  the 
walls  of  the  cells.  ’V\Tiere,  as  in  the  leaves 
of  Vallisneria  and  Anacharis,  the  cells  con- 


tain green  globrdes  of  chlorophyll,  these 
mostly  adhere  to  the  circidating  mass,  and 
are  carried  rormd  with  it.  The  phaenomenon 
inay  be  obsen^ed  in  rminjured  young  leaves 
simply  immersed  in  water,  by  focusing  care- 
fully ; but  in  Vallisneria  it  is  seen  more 
clearly  in  slices  taken  carefully  parallel  to  the 
smface  of  the  leaf  The  cirerdation  lasts  a 
long  time  in  these  separate  fragments  if  they 
are  kept  wet.  Sometimes  it  rs  arrested  by 
the  preparation;  in  such  cases  the  appli- 
cation of  a gentle  heat  often  causes  it  to  re- 
commence. It  may  be  observed  with  a 
power  of  200  diameters ; but  a higher  is  re- 
quisite for  minute  investigation.  (See  Ro- 
tation.) 

HYDRODICTYON,  Roth.— A genus  of 
Siphonacese  (Confervoid  Algas),  containing 
one  species,  H.  ntriculatiim,  found  in  fresh- 
water pools  in  the  midland  and  southern 
coimties  of  England.  The  fi'ond  consists  of 
a green  open  network  of  filaments  attaining 
a length  of  4to  6"  when  full-grown  (fig.  338), 
composed  of  a vast  number 
of  cylindrical  tubes  (cells)  pjg.  333. 
with  rounded  ends,  adherent 
together  at  their  extremities, 
the  points  of  iimction  corre- 
sponding to  the  knots  or  in- 
tersections of  the  network. 

The  individual  cells  attain  a 
length  of  4"'  or  more.  The 
organization  of  this  plant  and 
its  development  are  exceed- 
ingly cm’ious;  and  it  has 
latelybeenthesubject  of  very 
carefrd  investigation  by  Al. 

Braun  and  others.  The  cells 
forming  the  links  of  the  net 
have  a remarkably  thick  cel- 
lulose coat  when  fidl-grown, 
which  exhibitsseverallayers, 
especially  when  treated  -with 
sulphmic  acid  (PI.  38.  fig.  24 
m).  Weak  sidphmic  acid  does  Hydrodictyon 
not  afi'ect  the  outer  layer,  atum. 

which  may  be  termed  the  ^ complete  frond 
cuticle,  while  it  swells  the  of  the  largest  size, 
inner,  and  throws  them  into 
waves,  especially  the  innermost ; the  subse- 
quent addition  of  iodine  colours  the  inner 
layers  blue,  but  not  the  cuticle.  Strong 
sidphiiric  acid  acts  diflerently : it  detaches 
the  cuticle  at  many  points,  while  the  inner 
layers  contract,  so  that  the  cuticle  appears 
blown  up  in  vesicles;  the  inner  layers 
gradually  soften  and  dissolve.  These  last 
changes  are  similar  to  what  takes  place  at 


IIYDEODICTYON. 


HYDEODICTYON. 


[ 359  ] 


the  dissolution  of  the  cell  when  the  contents 
escape;  and  Cohn  states  that  the  membranes 
give  the  bluish  reaction  with  iodine  alone 
when  thus  partially  decomposed  by  natural 
causes.  The  contents  of  the  cell  present 
several  points  of  interest  connected  with  the 
phosnomena  of  cell-life,  indicating  a com- 
plexity in  the  organization  of  the  internal 
structures  not  formerly  suspected,  but  which 
appears  to  prevail  pretty  generally. 

Immediately  linmg  the  wall  is  a mucila- 
ginous layer  (PI.  38.  fig.  24  6),  which  Braun 
has  shown  to  consist  of  several  lamellae : — 


1.  An  extremely  thin,  finely  punctate,  layer, 
coagulated  and  detached  from  the^  cell- 
wall  by  the  action  of  acids ; this  is  the 
primordial  utricle  of  the  cell.  2.  The  owter 
mucilaffinous  layer,  thicker  than  the  primor- 
dial utricle,  but  thinner  than  the  next  or 
third  layer.  When  separated  from  the  first 
layer,  the  outer  surface  appears  rough  and 
wavy,  and  it  is  connected  with  the  third  layer 
by  mucilaginous  cords ; it  contams  indi- 
stinctly defined  colomiess  granules.  3.  The 
inner  mucilaginous  layer,  the  thickest  of  the 
three,  is  rough  on  the  outside  and  waved  on 
the  inside  from  the  projection  of  granules 
imbedded  in  it ; this  is  the  only  green  layer, 
appearing  of  a homogeneous  green  colour 
(like  the  spiral  bands  of  Spirogyrd)  when 
the  cells  are  in  their  prime,  besides  which 
it  contains  innumeraole  green  granules, 
sometimes  in  rows,  more  frequently  imi- 
formly  scattered.  This  layer  likewise  con- 
tains starch-corpuscles,  such  as  occur  in  the 
green  substance  of  theConfervoids  generally, 
causing  the  cell-contents  to  exhibit  a vast 
number  of  brilliant  points.  In  imperfect 
cells  the  gi’een  layer  sometimes  appears  in 
patches,  not  completely  investing  the  smTace 
of  the  outer  mucilaginous  layer ; this  is  also 
common  in  young  cells.  The  fluid  in  the 
carity  of  the  cell  is  clear  and  watery. 

The  reproduction  of  the  fronds  of  Hydro- 
dictyon  is  effected  by  the  conversion  of  the 
contents  of  the  individual  cells  into  com- 
plete new  nets  like  the  parent,  which  sets 
them  free  by  dissolution.  The  following  is 
a brief  history  of  this  remarkable  process. 
The  first  stage  is  the  solution  of  the  starch- 
grains  ; the  green  layer  becomes  more 
opake;  lighter  spots  appear  on  the  inner 
part  of  the  mucilaginous  layer,  excavated 
in  its  substance  and  surrounded  by  the 
chlorophyll-globules,  which  separate  from 
each  other,  fonning  dark  boundary  lines 
round  the  light  spots.  The  bright-green 
then  gives  place  to  a browner  tinge.  The 


light  spots  already  observed  (the  centres  of 
the  nascent  gonidia),  exerting  an  attraction 
as  it  were  on  the  chlorophyll-globules,  be- 
come severally  enveloped  in  a layer  of  them, 
and  then  separate  from  each  other,  so  as  to 
appear  like  dai’k  spots  with  an  intervening 
reticulation  of  bright  lines.  The  dark  spots 
(gonidia)  are  now  polygonal,  mostly  six- 
sided,  about  the  1-2500"  in  diameter.  The 
parent  cell-membrane  next  begins  to  soften 
and  swell  up;  the  gonidia,  thus  acquiring 
more  space,  become  rounded,  and  soon  pre- 
sent a slight  ti’emidous  oscillatory  move- 
ment. The  cuticle  of  the  parent-cell  then 
cracks,  allowing  the  inner  softened  layers 
to  swell  out;  the  gonidia  commence  an 
active  trembling  and  jerking  motion,  not, 
however,  moving  far  from  one  spot ; after  a 
time  they  again  come  to  rest,  and  become 
united  at  certain  points  of  their  circum- 
ference; the  gi’een  granules  become  fused 
into  a homogeneous  mass,  and  the  rudi- 
ment of  the  first  starch-granule  soon  ap- 
pears, while  the  gonidia  grow  out  into  a 
tubular  form,  acquue  a cellulose  membrane, 
and  collectively  form  a new  net,  which  be- 
comes free  by  the  total  solution  of  the  pa- 
rent-cell.  These  gonidia  appear  to  possess 
four  short  cilia;  their  motion  lasts  about 
half  an  hour ; from  7000  to  20,000  occur  in 
one  cell.  They  are  distinguished  by  Braun 
as  macrogonidia,  from  other  gonidia  of 
smaller  size  and  longer  shape,  which  he 
calls  microgonidia,  furnished  with  four  long 
cilia  and  a red  parietal  spot.  These  have  a 
different  histoiy.  From  30,000  to  100,000 
appear  in  the  parent-cell,  their  development 
presenting  the  same  characters  as  that  of 
the  macrogonidia  up  to  the  time  when  the 
motion  begins.  Then,  the  microgonidia,  un- 
like the  net-forming  macrogonidia,  leave 
their  parietal  positions  with  a whirling  mo- 
tion, and  move  through  the  entire  cavity  of 
the  parent-cell,  until  at  length  the  mem- 
brane of  the  latter  bulges  out  m one  or  more 
places  and  bursts,  and  the  microgonidia 
leave  the  cavity  in  a swarm.  According 
to  Cohn,  they  are  at  first  enclosed  in  a thin 
mucilaginous  pellicle  protruded  before  them 

Sike  the  swarming  spores  of  Pediastrum]. 

owever,  they  escape,  become  fr-ee  in  the 
water,  and  swim  about  for  a long  time.  At 
length  they  come  to  rest,  sink  to  the  bottom, 
and  remain  there  heaped  in  green  masses, 
like  cells  of  Protococcus,  for  a long  period. 
Their  further  history  is  unknown. 

The  rapidity  of  the  growth  of  the  Hydro- 
dictyon-n.Qi  by  the  above  process  is  woiider- 
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fill ; the  component  cells  of  the  net  increase, 
under  favourable  circumstances,  to  600  times 
their  origin  al  length  in  a few  weeks.  In 
cultivated  specimens,  the  whole  history, 
from  the  origin  of  a net  to  the  production 
of  a new  one,  passes  over  in  three  or  four 
weeks.  The  original  size  of  the  cells  is 
about  1-2600"  • in  the  fully  developed  con- 
dition they  are  about  1 to  4"  long.  No  de- 
velopment of  spores  or  resting-spores  has 
yet  been  observed. 

Bibl.  Vaucher,  ConJ^erves,  p.  82,  pi.  9 ; 
Areschoug,  Liimcea,  xvi.  p.  127,  pi.  6 (1842) ; 
II  assail,  £nt.  Freshw.  Alg.  p.  225,  pi.  58 ; 
Al.  Braun,  Varjungung,  ^-c.  {Rejuve)iescetice, 
SfC.),  Rag  Soc.  Vol.  IQoi,  passim,  Alg.  TJni- 
cell.  Sp.  Nov.  Leips.  1855,  p.  66 ; Cohn,  Nova 
Acta,  xxiii.  207,  pi.  19. 

HYDROCYTIUM,  Al.  Braun.— A genus 
of  unicellular  Algae,  separated  from  that 
author’s  Characium  on  account  of  the  whole 
contents  becoming  at  once  broken  up  into 
active  gonidia,  not  by  successive  subdivi- 
sions. Green.  Found  upon  stones  or  fila- 
mentous Confervae  in  fresh  water,  and  con- 
sisting of  elliptical  sacs  or  cells,  acuminate 
above  and  below,  about  1-500"  long  and 
1-1200"  thick. 

Bibl.  Al.  Braim,  Alg.  U7iicell.  Gen.  Nov. 
Leips.  1865,  p.  24. 

HYDROGASTRUM,  Desv.  = Botry- 
Ditnvr. 

HYDROIDA. — An  order  of  Polypi  (Zoo- 
phytes). 

Char.  Polypes  usually  compoimd,  rarely 
single ; gastilc  cavity  simple ; reproductive 
emmides  growing  from  the  outside  of  the 
ody,  or  contained  in  external  vesicles. 

Fom’  families : 

1.  TuBULABiADiE.  Bodies  either  naked, 
or  enclosed  in  a homy  tubular  envelope  j 
ovisacs  or  gemmules  bud-Hke,  growing  from 
the  bases  of  the  tentacles.  Marine. 

2.  SEBTtrLARiAD^.  Bodies  contained  in 
cup-like  sessile  cells,  situated  on  a homy 
polypidom;  egg-germs  contained  in  scat- 
tered deciduous  capsules.  Maiine. 

3.  Campanulaulvd.®.  As  the  last,  but 
cells  stalked.  Marine. 

4.  IlYDBAiDiE.  Bodies  single,  naked ; 
propagation  by  buds  and  ova,  developed 
upon  and  in  the  walls  of  the  body.  Aquatic. 

Bibl.  Johnston,  Brit.  Zooph.  6j  Gosse, 
3far.  Zool.  1,  18. 

lIYDRfbMETRIDriE.— A family  of  He- 
mipterous (Heteropterous)  Insects,  the  spe- 
cies of  which  are  foimd  skimming  the  sur- 
face of  pools  or  rivers.  The  under  parts  of 


the  body  and  legs  are  covered  with  fine 
hairs,  which  prevent  them  from  becoming 
wetted.  The  eggs  of  Ilgch-oinetra  are  ellip- 
tical and  elegantly  scidptured. 

Bibl.  Westwood, /nfrodacribw,  (§-c.  ii.  467. 

HYDROMORINA,  Ehr. — A family  of 
Infusoria. 

The  two  genera  of  which  it  consists,  Po- 
lytoma  and  ^iondylomorum,  appear  to  be 
Monads  (species  of  AlgiB)  undergoing  divi- 
sion. See  these  genera. 

Bibl.  Ehrenb.  Ber.  d.  Berl.  Akad.  1848. 

H YDROPIIILUS,  Geoff.  See  Hybbous. 

HYDROPHORA,  Tode.— A genus  of 
Mucorini  (Physomycetous  Fungi).  Mil- 
dews gi'owing  on  the  dung  of  animals,  di- 
stinguished by  the  indurated  persisten^e- 
ridiole  and  the  conglobated  spores.  Two 
species  are  described  as  British. 

1.  H.  stercorea,  Tode.  Fleecy ; filaments 
simple,  veiy  long,  fugacious,  white;  peri- 
dioles  spherical,  yellow,  subsequently  black. 
Common  on  dungafter  much  rain. 

2.  H.  7nurina,xr.  Filaments  scattered, 
short,  simple,  persistent,  white;  peridioles 
yeUow,  subsequently  opake.  On  rats’  dung. 
{3Iucor  fulviis,  Sowerby,  pi.  400.  fig.  4.) 

Bibl.  Berkeley,  Hook.  Brit.  FI.  ii.  pt.  2. 
331 ; Fries,  Syst.  3Iycol.  iii.  p.  314,  Smnma 
Veget.y.  87. 

HYDROUS,  Linn. — A genus  of  Coleo- 
pterous Insects,  of  the  family  Hy dr ophilidse. 

H.  piceus  is  one  of  the  largest  aquatic 
British  beetles.  We  have  selected  the  head 
to  illusti’ate  the  structure  and  arrangement 
of  the  trophi,  &c.  in  the  Coleoptera  (see 
Insects).  The  perfect  insect  is  about  1^" 
in  length.  The  fuU-grown  larva  is  about  3" 
long;  it  has  no  lateral  branchiae,  but  two 
filiform  branchial  appendages  at  the  end  of 
the  body. 

Bibl.  Westwood,  Introduction,  ^*c. ; Du- 
miSiil,  Consid.  gdn.  s.  1.  Bisectes ; Stephens, 
British  Beetles. 

HYDRURUS,  Ag.— A genus  of  Confer- 
void  Algae  which  we  have  placed  for  com^e- 
nience  among  the  PALiiELLACEiE,  but  which 
seems  to  fomi  a link  between  these  and  the 
ULVACEiE.  The  frond  consists  of  a branched, 
feathery,  very  gelatinous  expansion,  the 
branchlets  set  with  minute  processes  or 
rameUi  (PI.  3.  fig.  8 a);  in  the  gelatinous 
substance  are  imbedded  minute  cells  with 
homogeneous  green  contents,  most  closely 
set  in  the  ramelli,  more  scattered  in  the 
older  part  of  the  fr’ond  (PI.  3.  fig.  86).  H. 
Ducluzelii,  Ag.,  grows  to  a length  of  froin 
1 to  6",  and  fr’om  2 to  4"'  in  diameter. 


IIYGROCROCIS. 


IIYMENOMYCETES. 


[ 361  ] 


attached  to  stones  in  mountain  brooks  and 
rivers ; the  recent  frond  is  of  brownish  olive 
in  mass,  green  when  dried.  When  fresh  it 
has  a very  offensive  smell.  Reproduction 
not  described. 

Bdbl.  Plarvev,  Brit.  Alg.  (1  ed.)  p.  180; 
IlassaU,  Br.  Freshw.  Alg.  p.  302,  pi.  77. 
fig.  3 ; Kiitzing,  Tab.  Phycol.  pi.  34.  fig.  3. 

HYGROCROCIS,  Ag.— A supposed  ge- 
nus of  filamentous  tloiifervse;  apparently 
consisting  of  the  flocculent  mycelium  of 
Fungi. 

Bebl.  Kiitzing,  Spec.  Alg.  148. 

HYMENIUM. — The  temi  applied  to  the 
layer  of  cellular  tissue  upon  which  are  seated 
the  basidia  of  the  higher  Fungi. 

IIYiWENODECTON,  Leighton.— A ge- 
nus of  Graphideae  (Gynmocai-pous  Lichens), 
separated  from  Opegrapha.  II.  (Op.)  den- 
dritica  and  its  varieties  occm’  on  the  bark  of 
beech  trees. 

Bibl.  Leighton,  Ann.  Nat.  Hist.  2nd  ser. 
xiii.  p.  387  ; Eng.  Bot.  pi.  1756. 

HYMENOMYCETES.  — The  highest 
order  of  Fimgi,  characterized  scientifically 
by  the  peculiar  mode  of  arrangement  of  the 
spores,  which  are  borne  in  groups  of  four 
or  the  exposed  siuTace  of  a more  or  less 
membranous  or  sometimes  gelatinous  layer 
called  the  hymenium.  The  fruit,  called  the 
receptacle,  varies  extremely  in  form.  In 
most  of  the  Tremellini  it  is  an  iiregular 
jelly-like  or  waxy  expansion,  borne,  how- 
ever, on  a roimdish  support  in  Tremella ; in 
the  Clavati  it  forms  a club-shaped,  mostly 
bi-anched,  fleshy  or  leathery  stalk-like  body 
(called  the  hymenophore),  which  is  clothed 
at  its  ends  by  the  sporiferous-membrane  or 
hymenium,  forming  a smooth  layer.  In  the 
Auriculati  and  I^dnei  the  receptacle  is 
either  an  expanded,  irregular,  cnist-like, 
membranous  or  leathery  mass,  or  has  the 
form  of  a club,  a funnel,  or  of  a hat  or  cap, 
the  spoiiferous  membrane  clothing  either 
the  upper  or  under  smface  as  a warty,  spiny, 
or  conib-like  stratum. 

In  Polyporei  and  Agaricini  the  receptacle 
is  a discoid  (often  laminated),  bell-shaped  or 
dish-formed,  fleshy  body,  more  or  less  co- 
loured and  tuberculated  on  the  upper  side, 
mostly  home  on  a columnar  stalk  inserted 
on  the  under  side,  while  the  spoiiferous 
layer,  or  hymenial  structure,  presents  itself 
as  a conspicuous  layer  on  the  under  side, 
consisting  of  a number  of  paper-like  la- 
mellie,  or  vertical  tubes  or  pits,  closely 
packed,  on  the  lateral  surfaces  of  which  are 
borne  the  spores.  The  younger  stages  of 


development  of  most  TTymenomycetes  do 
not  exhibit  all  these  characters,  since  the 
receptacle  is  at  first  enclosed  in  a sac-like 
body  arising  from  the  mycelium,  so  that  the 
external  appearance  is  similar  to  that  of  one 
of  the  Gymnomycetes  (as  in  veiy  young 
mushrooms) ; this  sac  finally  bursts,  to  allow 
of  the  expansion  of  the  receptacle. 

The  cdlular  structure  of  this  family  is 
simple,  in  spite  of  the  varied  outward 
forms ; the  whole  mass,  from  the  filamentous 
mycelium  up  to  the  poriferous  membrane 
or  hymenium,  is  made  up  of  interwoven 
branched  cellular  filaments,  of  gi’eat  tenuity. 
In  the  Tremellini  these  filaments  are  im- 
bedded or  dissolved  into  an  amorphous  waxy 
or  gelatinous  substance ; in  other  cases  they 
foi-m  a di’y  corky  structm’e;  but  the  con- 
sistence is  gener^y  fleshy.  In  a few  cases 
among  the  Agaricini  and  Polyporei,  vesicular 
or  elongated  branched  cells  are  met  with,  of 
considerable  sige,  containing  a milky  juice 
(in  the  gills  of  Ag.  deliciosus,  &c.).  The 
spores  are  short  teiniinal  branches  of  round- 
ish or  elongated  cells,  called  basidia,  clothing 
the  free  surface  of  the  hymenial  structiue 
(see  Basibiospobes).  They  may  be  seen 
in  thin  cross  sections  cutting  the  laminte  of 
the  Agarics  or  the  tubes  of  the  Polyporei  at 
right  angles,  requiring  a high  power  for 
their  observation.  Fom  spores  are  formed 
on  each  basidium,  from  which  they  fall  off 
when  matiu’e.  The  Agarics  exhibit  on  the 
hymenium,  among  the  basidia,  peculiar 
projecting  vesicles  filled  with  opake  fluid 
(pollinana,  Corda ; cystidia,  Leveilld ; utri- 
cles,  Berkeley),  which  some  have  called 
anthers,  but  which  appeal’  to  be  paraphyses, 
that  is,  undeveloped  or  abortive  (bare)  ba- 
sidia. The  spores  are  mostly  exceedingly 
minute,  of  various  foims  and  colours,  and 
consisting  of  simple  cellules.  Tulasne  has 
recently  shown  that  the  Tremellini  produce 
spermatia,  as  well  as  basidiopores ; in  Tre- 
mella, and  other  genera,  they  arise  from 
distinct  branches  of  the  hymenial  filaments ; 
in  Dacryntyces  they  are  produced  in  ger- 
mination from  some  of  the  detached  basi- 
diospores  lying  upon  the  mycelium  (see 
Tbemellini). 

The  structure  of  these  Fungi  must  be 
investigated  in  all  stages  of  development, 
since  very  great  changes  of  size  and  form 
talfe  place  at  ditterent  epochs,  simplj'^  from 
expansion  or  solution  of  the  cellular  textures. 

Synopsis  of  the  Families. 

1.  Agabicini.  Receptacle  like  a round 
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or  flat  cap,  borne  on  a stalk.  Hymenium 
forming  vertical  plates  or  folds  on  the  \mder 
surface. 

2.  PoLYPOREi.  Receptacle  like  a round 
or  flat  cap,  disk,  cup,  or  funnel,  sometimes 
stalked,  with  a porous  (formed  of  tubes)  or 
reticulated  hymenium  on  the  imder  side. 

3.  Hvdnei.  Receptacle  like  a round  or 
flat  cap,  cup,  or  funnel,  sometimes  stalked, 
with  the  hymenium  on  the  imder  side  ex- 
hibiting awl-shaped  processes  or  tubercles. 

4.  Auiiicui.ab,ini.  Receptacle  tubular, 
cup-  or  funnel-shaped,  with  the  smooth  or 
papillose  hymenium  on  the  under  surface. 

6.  Clavati.  Receptacles  club-shaped, 
simple  or  branched  like  a shrub,  with  the 
hymenium  covering  the  tips  and  sides  of 
them. 

6.  Themellini.  Receptacle  vague,  or 
cup-shaped,  often  gelatinous  at  first,  harden- 
ing by  drying  up.  Hymenium  confounded 
with  the  structm’e  of  the  receptacle,  on  the 
upper,  under,  or  both  smlaces ; basidia  ter- 
minating the  branches  of  hymenial  fila- 
ments, accompanied  sometimes  by  branches 
bearing  spermatia.  The  detached  spores 
often  lie  imbedded  in  the  gelatinous  smdace 
of  the  hymenium,  and  sometimes  produce 
spermatia  there. 

Bibl.  Berkeley,  Xtwf/fcy’s  Vegetable  Kmg- 
dom,  Hooker's  Brit.  Flora,  vol.  ii.  pt.  2,  Ann. 
Nat.  Hist.  i.  81,  and  ix.  p.  1 ; LeveiUd,  Aym. 
des  Sc.  Nat.  2 sdr.  viii.  p.  321 ; Fries,  Summa 
Veg.  p.  267  j Tulasne,  Ann.  des  Sc.  Nat. 
3 sdr.  xix.  p.  193. 

HYMENOPHYLLACEyE.— A family 
of  Fems,  distinguished  by  the  delicacy  of 
the  structm’e  of  their  leaves  and  the  com- 
position of  the  sori  or  fruits.  The  leaves 
are  of  the  utmost  simplicity  of  organization, 
consisting  ordinarily  of  a single  layer  of 
cellular  tissue,  traversed  by  scalai’iform 
tubes  constituting  the  veins.  There  is  no 
distinction  of  epidermis  and  parenchyma, 
and  no  stomata. 

Genera. 

1.  Trichomanes.  Sporanges  sessile  around 
the  base  of  an  exserted  filiform  column, 
formed  by  the  prolongation  of  a vein  be- 
yond the  margin  of  the  leaf,  surrounded  by 
a cup-shaped  indusium  continuous  with  the 
leaf  (fig.  339). 

2.  Hymenophyllum.  Sporanges  sessile  up 
to  the  summit  of  a similarly  formed  column 
projecting  from  the  margin  of  the  leaf,  sub- 
elevated, but  not  exserted  beyond  the  indu- 
sium, which  is  two-valved  (fag.  340). 


Fig.  339. 


Fig.  340. 


Trichomanes  humile.  Hymenophyllum  bivalve. 

Fig.  339.  Fragment  of  a leaf,  with  sori. 

Fig.  340.  Ditto. 


Magnified  10  diameters. 


3.  Loxsoma.  Sporanges  stalked,  inserted 
up  to  the  sunmiit  of  a subelevated  exserted 
column  arising  in  a similar  way  within  the 
margin  of  the  leaf,  surrounded  by  an  indu- 
sium, somewhat  within  the  margins  of  the 
fissures  between  the  teeth  of  the  leaf,  with 
a truncated  mouth,  entire. 

HYMENOPHYLLUM,  Smith.— Filmy 
Fems.  The  typical  genus  of  Hymenophyl- 
laceous  Fems,  remarkable  for  their  delicate 


Fig.  341.  Fig.  342. 


Fig.  343. 


Hymenophyllum  ciliatum. 

Fig.  341.  Fragment  of  a leaf.  Magn.  10  diams. 

Fig.  342.  Sorus  with  one  valve  removed.  Magn.  40 
diams. 

Fig.  343.  Sorus.  Magn  20  diams. 

structure  and  often  almost  moss-like  habit. 
Two  dwarf  species  are  natives  of  Britain, 
H.  tunbridgense  and  H.  Wilsoni. 
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IIYMENOPTERA.— An  order  of  In- 
sects, containing  the  Bees,  &c. 

HYPEROMl^,  Corda.  See  Cheiho- 

SPORA. 

HYPHEOTHRIX,  Kiitz.-— A genus  of 
OsciLLATORiACEiE  (Confervoid  Algss).  No 
British  species  recorded. 

HYPHOMYCETES.  — An  order  of 
Fungi  composed  of  microscopic  plants, 
growing  as  moulds  over  dead  or  living 
organic  substances.  The  vegetative  struc- 
ture or  mycelium  creeps  over  or  among  the 
structures  infested  as  a collection  of  deli- 
cate, simple  or  branched,  continuous  or 


Fig.  344. 


Fig.  345, 


Fig.  344.  Cephalothecium  roseum.  Magn.  200  diams. 
Fig.  345.  Botrytis  nutans.  Magn.  200  diams. 


septate  filamentous  cells  (Jlocci),  and  pro- 
duces the  spores  either  on  lateral  pedicels 

Fig.  346. 


Cephalotrichum  Caput-Medusoe. 
Magnified  200  diameters. 


(frorn  which  they  soon  fall  off,  becoming  in- 
termingled with  the  mycelium),  or  in  heads 
at  the  swollen  or  ramified  extremities  of 
usually  erect  filaments  (figs.  344,  346,  346 


and  347).  These  filamentous  pedicels  in 
most  cases  exhibit  a contraction  just  below 

Fig.  347.  Fig.  348. 


Clonostachys  Araucaria. 


Fig.  847*  Magn.  200  diams. 

Fig.  348.  A fertile  branch.  Magn.  400  diams. 

the  point  of  origin  of  the  spore,  giving  them 
the  same  appearance  as  the  pedicels  of  ba- 


Fig.  349.  Fig.  360. 


Ccratocladium  microspermum. 
Fig.  349.  Magnified  200  diams. 

Fig.  350.  Spores  magnified  400  diams. 


sidiospores.  The  spores  are  round  (PI.  20. 
fig.  16),  oval  (fig.  347,  and  PI.  20.  figs.  6,  6)j 
spindle-shaped  (Fusispobium),  spiral  (IIe- 
licosporium),  and  isolated  or  connected 
(fig.  346)  in  beaded  lines  (Penicillium, 
Aspergillus),  or  grouped  in  a stellate 
form.  In  the  Isariacei  and  Stilbacei  the 
erect  pedicels  are  composed  of  a number  of 
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conjoined  filaments.;  in  tlie  other  families 
the  pedicels  are  simple  filaments.  Some 
authors  include  among  these  plants  the 
Mucorini  (Physomycetes),  regarding  the 
vesicular  envelope  of  the  spores  there  as  a 
mere  veil,  not  a true  cell  producing  the 
spores  in  its  interior.  This  family  is  of 
especial  interest  from  containing  so  many 
moulds  and  mildews,  and  various  parasi- 
tical Fimgi  to  which  the  diseases  of  plants, 
and  in  some  cases  of  animals,  have  been 
attributed.  Further  particxdars  respecting 
these  will  be  found  under  the  Families,  also 
P^vEAsiTic  Fungi. 

Synopsis  of  the  Families. 

1.  IsABiACEi.  Receptacle  clavately- 
branched,  composed  of  filaments  closely 
attached  in  their  whole  length;  spores 
simple,  attached  to  simple  pedicels  aiusing 
in  all  parts  (fig.  349). 

2.  Stiebacei.  Receptacle  wart-like  or 
clavate  above,  stallied  below,  composed  of 
filaments  closely  packed,  coherent,  termi- 
nating singly  in  free  spores. 

3.  Dematiei.  Mycelium  filamentous, 
spores  compound  or  simple,  arising  from  the 
apices  of  erect,  solid,  corticate,  subopake 
filaments  (fig.  346),  or  produced  by  the  so- 
lution of  the  plants. 

4.  Mucedines.  Mycelium  filamentous, 
spores  solitary,  or  crowded  on  articulated  or 
branched  tubidar  and  pellucid  filaments  (figs. 
344,345),  soon  separating  and  mingling  with 
the  mycelium,  or  adherent  in  chained  rows. 

6.  Sepedoniei.  Mycelium  filamentous, 
spores  usually  found  heaped  together  resting 
on  the  mycelium,  and  apparently  springing 
out  of  it  dfrectly,  i.  e.  without  erect  spori- 
diferous  pedicels. 

HYPNEA,  Lamouroux.  — A genus  of 
Rhodymeniacefe  (FlorideousAlgos),  the  only 
British  species  of  which,  H.  purpurascens, 
is  a common  puiplish-pink  feathered  or 
shrubby  sea-weed,  the  lobes  being  cylindri- 
cal, filiform,  and  cartilaginous,  growing  from 
2"  to  6"  in  height,  %vith  the  filaments  about 
1"'  in  diam.  On  stones,  rocks,  &c.  between 
tide-marks.  The  fi-uctification  consists  of 
coccidia,  tubercles  immersed  in  the  ramuli, 
each  containing  a mass  of  small  spores ; and 
tetraspores,  immersed  in  the  lesser  branches, 
of  separate  plants. 

Bibb.  Harvey,  Brit.  Mar.  Alg.  p.  130, 
pi.  16  I);  Phyc.  Brit.  pi.  116;  Fnglish 
Botany,  pi.  1243. 

HY'^PNOIDEyE. — A family  of  Pleurocar- 
pous  Mosses  of  lai-ge  extent.  Leaves  ■with 


the  cells  prosenchymatous,  dense  or  lax, 
smooth  or  papillose.  Alar  cells  at  the  bases 
of  the  leaves  diverse : 1,  square,  flattish  or 
yentiicosely  impressed,  pellucid  or  yellow- 
ish, or  fuscescent;  2,  few,  vesicular,  placed 
at  the  very  base,  of  a delicate  yellow  or 
hyaline ; 3,  obsolete,  scarcely  any,  placed  at 
the  very  base,  fugacious,  hyaline,  vesicular ; 
4,  many,  square,  in  papillose  leaves,  but 
mostly  not  very  conspicuous.  Leaves  0-5- 
nerved.  Neives  biuate,  diverse : 1,  diver- 
gent from  the  base,  distinct,  very  callous  at 
the  back  of  the  leaf  and  prominent  in  the 
form  of  a spine  from  the  dorsal  surface ; 2, 
flattened  do'wn,  scarcely  callously  promi- 
nent ; 3,  in  leaves  where  the  alar  cells  are 
vesicidiform,  the  nerves  obsolete,  indicated 
by  a pair  of  very  short  striae,  mostly  in- 
conspicuous. 

British  Genera. 

a.  Intei'nal  peristome  without  inteiposed  cilia. 

1.  Nechera.  Calyptra  dimidiate.  Peri- 
stome double,  single,  or  absent,  the  internal 
or  the  external  or  both  being  occasionally 
obsolete.  External ; sixteen  equidistant  or 
more  or  less  geminate  teeth,  lanceolate, 
trabeculate,  -with  a longitudinal  line  com- 
posed of  a double  layer,  arising  below  the 
orifice,  sometimes  split  into  several  frregu- 
lar  arms.  Internal : similar  to  the  above,  or 
capillaiy,  placed  on  a more  or  less  exserted 
membrane,  conjoined  by  transverse  appen- 
dages, very  often  wholly  or  partly  cancel- 
late.  No  interposed  cilioles. 

2.  Pilotrichum.  Calypti’a  mitriform.  Pe- 
ristome, &c.  as  in  Neckeea. 

b.  Internal  peristome  with  interposed  cilia. 

3.  Hookeria.  Caljqitra  mitrifonn.  Pe- 
ristome double ; external  teeth  lanceolate- 
subulate,  with  a more  or  less  broad  longi- 
tudinal median  line,  frabeculate ; internal 
on  a more  or  less  deep  keeled  membrane, 
subulate,  scarcely  ciliiform;  rudimentary 
cUia  interposed  hardly  conspicuous,  or,  more 
rarely,  perfect. 

4.  iHypnum.  Calyptra  dimidiate.  Peri- 
stome double.  External  teeth  sixteen,  lan- 
ceolate, trabeculate,  with  a more  or  less 
broad  longitudinal  line,  more  rarely  a fis- 
sure, with  more  or  less  crest-lDce  prominent 
trabeculae  ■within.  Internal  teeth  on  a 
grooved  reticulated  projecting  membrane, 
lanceolate,  articulated,  grooved,  solid  or  per- 
forated in  the  middle,  or  altogether  gaping 
and  separating.  Cilia  one  to  four,  inter- 
posed, very  often  rudimentary. 

HYPNUM,  Dill.  — A large  genus  of 
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Ihynoidese  (Pleiu’ocai'pous  Mosses),  liere 
inehiding  the  species  referred  by  modem 
writers  to  Isothecium,  Climaciu7n,Leskea,  &c. 
Many  of  them  are  extremely  common  in  all 
woods,  growng  on  trunks  of  trees,  banks, 
&c. ; others  grow  in  water  or  in  hogs,  &c. 
The  distinctions  of  the  species  are  taken  in 
great  part  from  the  forms,  &c.  of  the  leaves, 
which  require  the  use  of  a microscope  for 
their  accurate  determination. 

Bebl.  Wilson,  Bi-yologia  Britann.  p.  335 ; 
Hooker,  Brit.  Flora,  vol.  ii.  pt.  1 ; Miiller, 
Synops.  Mmcorum. 

_ HYPOCREA,  Fr.— A genus  of  SphiB- 
riacei  (Ascomycetous  Fungi),  with  a hori- 
zontal, sessile,  or  indistinct  stroma,  filiform 
asci,  and  simple  spores.  The  species  of  this 

fenus,  like  those  of  Hypoxylon,  as  given  by 
'lies,  are  partly  referred  to  SphtBria  by 
other  authors ; the  distinctions  will  be  best 
explained  by  taking  all  these  genera  under 
Sph.®bia. 

HYPODERRIS,  R.  Brown.— A genus  of 
Peranemese  (Polypodioid  Ferns),  with  very 
prettily  fringed  indusia.  Exotic. 


Fig.  351. 


Hypodcrris  Brownii. 
Sorus,  with  fringed  indusium. 
Magnified  25  diameters. 


HYPOQyEI. — ^A  fiimily  of  Gasteromy- 
cetous  Fungi,  characterized  by  their  resem- 

Fig.  352. 


Hydnangium  candidum. 

Basidioaporca  upon  the  hymenium. 

Magnified  400  diamctcra. 

bianco  to  the  Truffles  (Ascomycetes)  in 
growing  underground,  and  by  their  fleshy 


indehiscent  receptacle,  which  is  excavated 
into  sinuous  cavities  lined  with  basidiu- 
spores,  which  are  sometimes  smooth  and 
sometimes  tuberculated  (figs.  352,  353). 


Fig.  353. 


Hysterangium  clathroides. 

Section  of  hymenium  with  oval  basidiospores* 
Magnified  400  diameters. 

Bibl.  Tulasne,  L.  R.  & C.,  Fungi  Hypo- 
geei,  Paris,  1851 ; “ B,apport  ” on  that  woi’k, 
Ann.  des  Sc.  Nat.  3 s6r.  xv.  267,  and  Ann. 
Nat.  Hist.  2 ser.  vol.  viii.  19. 

HYPOLEPIS,  Bemh. — A genus  of  Adi- 
anteae  (Polypodioid  Ferns),  remarkable  as 
varying  in  the  condition  of  the  indusium 
so  as  to  become  indistinguishable  from 
Pol_^T)odium. 

HYPOPTERYGIAOEyE.— A family  of 
Pleiu’ocarpous  Mosses  with  a peculiar  ar- 
rangement of  the  leaves,  which  are  placed 
in  two  opposite  straight  rows  united  on  the 
upper  side  of  the  stem,  with  a third  median 
row  of  smaller  stipulifomi  leaves  on  the 

Fig.  354.  Fig.  355. 


Hypoptcrygium. 

Fig.  3.'>4.  Natural  size. 

Fig.  365.  A leafy  hraiieh.  Magnified  5 diams. 

under  side,  beailug  a resemblance  to  the  in- 
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termediate  leaves  in  SelagineU-a  (figs.  864, 
366).  The  cells  of  the  leaves  are  parenchy- 
matous and  equal  in  all  parts.  The  genera 
are  all  exotic,  viz.  Hypopterygium,  Cyatho- 
phorum,  and  Helicophyllum. 

HYPOPUS,  Dug. — A supposed  genus  of 
Arachnida,  of  the  order  Acarina,  and  family 
Acarea. 

Char,  Body  ellipsoidal,  coriaceous ; palpi 
absent;  labium  oolong,  prolonged  in  the 
form  of  a rostrum,  and  fiunished  with  two 
long  anterior  rigid  setae.  The  species  are 
numerous,  and  are  foimd  as  parasites  upon 
both  animals  and  plants,  as  Arvicola  (the 
field-motise),  Bombiis  (the  humble-bee), 
3Iusca  (fiy),  some  Myriapoda;  also  upon 
ferns,  &c.  Dujardin  has  rendered  it  prooa- 
hle  that  they  are  young  forms  of  Gamams. 
They  have  no  mouth  nor  digestive  organs. 

PI.  2.  fig.  16  represents  a Hypopus  mus- 
carum,  which  we  foimd  upon  a house-fiy 
(^Musca  domestica'). 

Bibl.  Duges,  Ann.  des  Sc.  Nat.  2 s4r.  i. 
p.20,ii.p.37;  Gervais,  Walckenaer'sArachn, 
lii.  p.  266 ; Dujardin,  Ami.  des  Sc.  Nat,  3 ser. 
xii.  pp.  243  & 259. 

HYPOTHECIUM.— The  term  applied 
to  the  layer  of  cellular  tissue,  on  which  are 
attached  the  thecae  or  spore-sacs  of  the 
fruits  of  the  Lichens. 

HYPOXYLON,  Fries.  — A genus  of 
Sphaeriacei  (Ascomycetous  Fungi),  distin- 
guished by  a sessile  stroma,  separate  and 
distinct  from  the  matrix  (see  Sph^eria). 
The  Hypoxyla  of  Biilliard  with  an  erect 
stroma  belong  to  Xylaria. 

HYSTERIUM,  Tode.— A genus  of  Pha- 
cidiacei  (Ascomycetous  Fungi),  distin- 
guished by  the  elliptical  or  elongated  peri- 
thecia  (figs.  366,  357),  bursting  by  a sim- 


Fig.  356.  Fig.  357. 


Hysterium  degenerans. 


Fig.  .156.  Natural  size. 

Fig.  357.  Perithecium.  Magnified  10  diameters. 

pie  longitudinal  slit.  The  species  are  nu- 
merous, growing  upon  (usually  dead)  hark, 
stems  and  leaves  of  various  plants.  II.  ru- 
gosum  has  been  placed  by  some  authors 
among  Lichens  (as  Opegrapha  mactdaris, 
epiphega,  Eng.  Bot.).  It  is  common  on 
smooth  living  branches  of  oak  and  beech. 
H.  pidicare,  H.  Rubi,  H.  Pini,  and  H.  cul- 
migenum,  the  grass  Ilystcrium  and  II.  folii- 


colium  growing  on  leaves  of  hawthorn,  ivy, 
or  oak,  are  common.  The  species  ivith 
septate  spores  (fig.  359)  form  the  genus 
Hysterographinm,  Corda. 


Fig.  358.  Fig.  359. 


Fig.  358.  Hysterium  foliicolium  ^ Hcderae.  An  ascus 
contmning  eight  spores,  magnified  100 
diameters ; with  loose  spores,  magnified 
200  diameters. 

Fig.  359.  Hysterium  elongatum.  Spores.  Magnified 
400  diameters. 

Bibl.  Berk.  Hook.  Br.  Flora,  vol.  ii.  pt.  2. 
p.  293 ; Ann.  Nat.  Hist.  2 ser.  vii.  p.  185 ; 
Fries,  Summa  Veget.  p.  368 ; Greville,  Sc. 
Crypt.  FI.  pis.  24,  26,  72,  .87, 88, 129  & 167. 


I. 

ICHTHYDINA,  Ehr.— A family  of  Ro- 
tatoria. 

Char.  No  carapace ; rotatory  organ  single, 
continuous,  not  lobed  nor  divided  at  the 
margin. 

The  rotatoiy  organ  is  in  the  form  of  a 
circle  in  Ptygura  and  Glcnophora ; in  Ich- 
thydium  and  Chcetonotns  it  is  long,  band-like, 
and  placed  upon  the  ventral  surface. 

The  family  is  thus  divided : — 


Eyes  absent, 

No  hairs  present, 

Tail-like  foot  simple  and  truncate . . 

„ forked 

Having  bristly-hairs, 

Tail  simple,  truncate 

Tail  forked 

Eyes  single,  frontal  

Eyes  two,  frontal  


Ptyg^ura* 

Jihthydium, 

Dasydytes, 

Ch<Btonotus, 

Sacculus. 

Glenophora, 


Dujardin  places  Ichtliydium  and  Chceto^ 
notus  among  the  Infusoria;  and  Ptygura 
among  his  Melicertina. 

Bibl.  Ehrenberg,  Inf  us.  p.  386;  Dujar- 
din,  Infus. 

ICllTHYDniM,Ehr. — A doubtful  genus 
of  Rotatoria,  of  the  family  Ichthydiua. 

Char.  Eyes  absent ; body  without  dorsal 
hairs  ; pediform  tail  forked. 

Locomotion  is  efiected  by  cilia  placed 
upon  the  ventral  surface. 

Dujardin  places  this  genus  among  his 
symmetrical  Infusoria. 

I.  podura  (PI.  24.  fig.  23).  Body  linear- 
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oblong,  often  slightly  constricted  near  the 
anterior  turgid  and  sometimes  trilobate 
end;  foot  short;  aquatic;  length  1-140". 

Bibl.  Ehrenberg,  Jnfus.  p.  388. 

IDMONEA,  Lamx.— A genus  of  Infun- 
dibulate  Cyclostomatoris  Polyzoa,  of  the 
family  Tubuliporidse. 

Distinguished  by  the  erect  dichotomously- 
divided  polj^pidom;  and  the  tubular  cells, 
on  one  side  only,  in  transverse  rows,  di- 
vided into  two  sets  by  a median  longitudi- 
nal line. 

I.  atlantica.  Branches  roimdish,  tapering 
to  a point;  cells  four  in  each  row,  the 
innermost  tubes  considerably  protruded. 
Height  4-10". 

Bibl.  Johnston,  Brit.  Zooph.  278. 

ILLICIUM.  See  Wintebeje. 

ILLOSPORIUM,  Mart.  — A genus  of 
Stilbacei  (Hyphomycetous  Fungi),  mostly 
rose-red  gelatmous  bodies  growing  upon 
Lichens,  described  as  consisting  of  irregular 
spores,  at  first  involved  in  a globule  of 
mucus,  and  afterwards  glued  together  in 
simple  mealy  patches  (these  plants  seem 
very  obscure).  Four  species  are  described 
as  British : 

1.  I.  roseum,  Fr.  (Grev.  Sc.  Crypt.  FI. 
pi.  51). 

2.  I.  carneum,  Fr.  (Corda,  Icon.  Fung.  iii. 
fig.  1). 

3.  I.  corallinum,  Rob.  (Desmaz.  Fxsicc. 
no.  1551). 

4.  I.  coccineum,  Fr.  (Cord.  1.  c.  fig.  3). 

Bibl.  Op.  cit.  and  Berkeley,  Brit.  Flora, 

ii.  pt.  2,  p.  328;  Ann.  Nat.  Hist.  2 ser.  v. 
460 ; Fries,  Summa  Veget.  482 ; Syst.  Mycol. 

iii.  259. 

ILLUJMINATION. — So  much  has  been 
said  in  the  Introduction  (p.  xxv),  and  in 
the  articles  Angulab  apebtube,  Diato- 
MACEiE,PoLABizATioN,  and  Test-Objects, 
upon  the  subject  of  illumination  in  general, 
and  of  the  effects  of  various  kinds  of  iUu- 
mination  in  rendering  evident  the  difterent 
structural  peculiarities  of  objects,  that  we 
shall  merely  add  here  two  illustrations  of 
the  importance  of  attention  to  the  physio- 
logical effects  of  a variation  in  the  relative 
amount  of  light  transmitted  by  or  reflected 
from  the  parts  of  an  object,  or  of  contrast 
as  it  is  popularly  called. 

If  two  candles,  the  flames  of  which  are 
of  equal  size  and  height,  be  placed  parallel 
to  and  2 or  3 feet  from  a painted  wall  or 
other  uncoloured  surface,  and  a piece  of 
string  be  suspended  at  an  inch  or  two  from 
the  wall,  and  opposite  the  interspace  be- 


tween the  two  candles,  on  lighting  one  of 
the  latter,  the  surface  of  the  wall  will  be 
illuminated  at  all  points  except  those  cor- 
responding to  the  shadow  or  the  string. 
But  on  lighting  the  other  candle,  two  sha- 
dows will  become  visible,  the  second  lying 
in  the  direction  of  a line  drawn  from  the 
second  candle  through  the  string  to  the 
wall.  Thus  by  throwing  an  increased 
amount  of  light  upon  all  parts  of  the  wall 
except  the  line  corresponding  to  the  shadow 
of  the  second  candle,  this  hne  will  appear 
dark  or  even  black ; whereas  it  might  have 
been  expected  that  this  portion  would  have 
appeared  to  the  eye  as  light  as  it  was  be- 
fore, which  is  not  the  case.  Again,  if  we 
take  a section  of  the  shell  of  a hen’s  egg  or 
any  similar  object,  and  illuminate  it  by  re- 
flected light,  all  the  more  opake  parts  will 
appear  white  and  luminous ; but  on  trans- 
mitting light  from  the  mirror  through  the 
object,  the  reflected  light  being  unchanged, 
the  whole  appearance  will  be  altered,  the 
parts  which  were  before  white  will  now  be- 
come black,  and  vice  versd. 

These  experiments  show  that  it  cannot 
be  concluded  from  the  dark  appearance  of 
parts  of  an  object  that  light  is  not  reflected 
from  or  transmitted  through  them ; for 
arts  may  be  made  to  appear  dark  or  black 
y simply  throwing  more  light  upon  the 
siuToimdmg  parts,  so  that  darkness  may  in- 
dicate either  absolute  or  comparative  ab- 
sence of  light.  This  important  point  must 
always  be  borne  in  mind  m determining  the 
cause  of  the  appearances  of  objects  imder 
different  kinds  of  illumination. 

INDIAN  RUBBER,  or  Caoutchouc. — 
This  substance  occurs  naturally  in  globules 
suspended  in  the  mUky  juices  of  many 
plants,  especiaUy  of  the  Orders  Euphorbia- 
cese,  Urticacese,  and  Apocynacese.  The  form 
of  the  globules  is  vaaded.  In  PI.  39.  fig.  23 
is  represented  part  of  a milk-vessel  of  Eu- 
phorbia antiquonim  with  two  caoutchouc 
globides.  When  such  mUky  juices  are  eva- 
porated, the  globules  become  blended  into 
a imiform  elastic  mass,  the  India-rubber. 

Solution  of  caoutchouc  is  sometimes  used 
as  a cement  for  closing  glass  cells ; but  its 
chief  importance  in  this  respect  depends  on 
its  fomiing  a constituent  of  marine  glue  (see 
Cements). 

INDIGO. — This  well-known  vegetable 
substance  is  chiefly  obtained  from  plants  of 
the  genera  Indiyofera  and  Isatis,  and  Boly- 
gonum  tinctorium,  but  may  be  found  in 
many  others. 


INFLAMMATION. 


INFLAMMATION. 


[ 368  ] 


It  has  also  heen  fo\ind  in  human  urine, 
of  which  it  is  probably  a normal  consti- 
tuent. Its  best  marked  character  is  that  of 
subliming  in  flattened  prisms  and  plates 
(PI.  6.  fig.  14). 

Indigo  is  sometimes  used  as  a colouring 
matter  for  injections ; and  is  also  very 
useful  for  colouring  the  internal  ca^dties  of 
Infusoria  which  swallow  the  granules ; for 
rendering  visible  ciliary  motion  (see  Intho- 
DTiCTiON,  p.  xxxi),  &c.  The  simplest  mode 
of  emplo_ring  it  is  to  rub  it  from  a water- 
colour c^e  of  indigo  very  gently  with  a 
little  water.  The  Infusoria  require  to  be 
left  in  the  coloured  mixtm’e  some  time ; and 
it  is  well  to  remove  them  into  clean  water 
for  examination. 

Bibl.  See  Chemisthy. 

INFLAMMATION.  — The  phenomena 
of  inflammation  are  best  studied  in  one  of 
the  lower  animals,  as  in  the  web  of  the 
frog’s  foot,  the  mesentery^  of  the  frog,  the 
tail  of  the  ta^ole,  or  of  the  larva  of  the 
water-newt  (Triton),  the  process  being  ex- 
cited by  the  application  of  a hot  needle,  a 
solution  of  common  salt,  ammonia,  dilute 
spirit,  or  volatile  oil. 

The  first  thing  noticed  is  a contraction  of 
the  capillaries,  amounting  to  about  one- 
third  of  their  calibre,  the  blood  flowing 
through  them  with  increased  velocity.  The 
capillaries  then  become  dilated,  redder,  and 
more  full  of  blood,  but  the  cuivent  is  stfll 
uniform.  In  the  next  stage,  the  flow  of 
blood  becomes  irregidar  and  oscillatory; 
that  is,  the  blood  goes  forwards  and  back- 
wards, sometimes  stopping  for  a time  and 
then  resuming  its  onward  course.  At  last 
the  circulation  entirely  ceases,  the  capil- 
laries appearing  fully  distended,  and  fre- 
quently tortuous  and  varicose.  ^Tien  the 
stasis  is  perfect,  the  capillaries  appear  filled 
with  a red  mass,  in  which  the  outlines  of 
the  globules  may  be  distinctly  perceived, 
but  the  liquid  portion  of  the  blood  begins  to 
acquire  a red  colour,  and  upon  puncturing 
one  of  the  vessels,  the  globules  ai’e  found 
cemented  together. 

Lastly,  the  liquor  sanguinis  exudes 
through  the  walls  of  the  vessels,  sometimes 
accompanied  with  extaravasation  of  blood- 
corpuscles  from  rupture  of  the  capillaries. 
The  contraction  ot  the  capillaries  appears 
to  result  from  a vital  contractihty ; the  di- 
latation from  increased  attraction  between 
the  blood  and  the  parenchjuna.  It  does  not 
appear  that  the  stasis  is  caused  by  an  in- 
crease in  the  number  of  colourless  corpus- 


cles, and  their  adherence  to  the  sides  of  the 
vessels,  as  has  been  supposed. 

Soon  after  the  exudation  is  poured  out 
from  the  vessels,  it  usually  begins  to  coagu- 
late ; and  the  changes  which  it  subsequently 
experiences  varj',  according  to  the  intensity 
of  the  inflammation,  and  the  part  in  or  upon 
which  it  is  deposited. 

The  principal  forms  assumed  by  inflam- 
matory exudation  are — 

1.  Tbe  gelatinous  or  molecular.  After 
coagulation  has  taken  place,  the  more  solid 
portion  remains  as  a gelatinoas  stracture- 
less  mass,  or  exhibits  numerous  molecules, 
granules,  and  homogeneous  globules,  im- 
mersed in  its  substance,  and  consisting  of 
proteine-compounds  or  fatty  matter. 

2.  The  fibroid  and  fibrous.  Two  forms 
of  this  occur.  In  one,  the  fibroid,  the  mass 
exhibits  rather  a fibrous  appearance  than  a 
tme  fibrous  structure,  presenting  ill-defined 
strirn,  principally  following  one  direction, 
the  mass  containing  also  numerous  mole- 
cules and  granules.  Some  of  these  striae 
indicate  commencing  separation  into  fibres ; 
others  are  indications  of  folds  produced  by 
manipidation.  This  variety  constitutes  a 
common  form  of  recent  false-membrane. 
In  the  other,  the  true  fibrous,  the  mass 
consists  of  very  minute,  crowded,  pale  and 
slender  fibres,  interlacing  in  all  directions 
or  rimning  parallel  with  each  other.  Some- 
times the  fibres  are  united  into  bimdles ; at 
others,  one  part  of  the  mass  is  found  to 
consist  of  the  fibroid  structure,  another  of 
true  fibres.  As  the  Ijmph  or  exudation  be- 
comes older,  the  fibres  become  firmer  and 
more  distinct.  In  some  instances,  the  fibroid 
and  fibrous  tissue  fonns  a loose  mesh-work, 
containing  a liquid  substance — colloid  tissue 
of  exudation;  this  consists  of  fibrine,  not 
gelatine. 

These  two  forms  of  tissue  consist  chemi- 
cally of  proteine-compormds.  They  are 
mostly  rendered  more  transparent  by,  and 
swell  in,  acetic  acid;  but  sometimes  this 
reagent  slightly  coagulates  them. 

3.  The  corpuscular.  The  corpuscles  of 
inflammatory  exudation  are  of  four  kinds : 
a,  exudation-corpuscles  or  granule-cells ; h, 
pyoid  corpuscles ; c,  pirs-corpirscles,  and 
d,  fibro-phistic  corpirscles.  These  names 
have  been  variorrsly  applied  by  difl’erent 
airthors,  so  that  their  srgnification  has  be- 
come vague. 

a.  Exrrdation-corpuscles  or  granrrle-cells 
(PI.  30.  fig.  7),  sometimes  called  gramfiar 
cells,  or  gganrtlar  corpuscles,  are  spherical 
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or  rounded  coi’puscles,  of  very  variable  size, 
perhaps  on  an  average  from  1-4000  to 
1-1500"  in  diameter.  They  are  sometimes 
solid,  at  others  consist  of  cells,  and  always 
contain  numerous  globules  of  fat,  some- 
times also  a nucleus.  Their  outline  is 
usually  veiy  faint,  and  often  no  outline  is 
perceptible,  except  that  formed  by  the  glo- 
bules. They  ai’e  scarcely  affected  by  acetic 
acid,  whilst  solution  of  potash  disintegrates 
them  and  liberates  the  fatty  globules.  They 
are  sometimes  aggregated  into  masses  — 
compound  g^’anular  masses.  The  exudation 
in  which  they  are  contained  always  exhibits 
numerous  free  globules  of  fat,  arising  from 
their  disintegi’ation.  They  closely  resemble 
in  appearance  cells  of  tissues  which  have 
rmdergone  fatty  degeneration. 

b.  Pyoid  corpuscles,  sometimes  called 
lastic  coi’puscles,  and  c,  pus-coi'puscles,  are 
escribed  imder  Pus ; and  d,  irbro-plastic 
corouscles,  under  Tissue,  febro-plastic. 

The  relative  proportions  in  which  these 
elements  are  contained  in  various  exuda- 
tions depends  upon  the  acuteness,  stage,  du- 
ration, and  locality  of  the  morbid  process. 
Thus,  in  wounds  imdergoing  cure  by  the 
fii'st  intention,  the  exudation  is  at  first  gela- 
tinous, then  fibroid  and  ultimately  fibrous. 
Upon  the  smfface  of  serous  membranes,  the 
above  forms  occur  mixed  with  pyoid  and 
granrrle-corprrscles,  and  sometimes  those  of 
rrs.  The  same  applies  to  mrrcous  nrem- 
ranes ; brrt  here  the  cor’prrscles  predominate, 
and  are  mostly  mixed  with  eprthelial  cells. 
In  the  srrbstance  of  organs,  the  granrrle-cells 
generally  predominate;  and  in  irrfiamnra- 
tion  of  the  brain,  these  are  formed  outside 
tire  walls  of  the  vessels,  and  care  is  reqirired 
to  discriminate  the  corrrporrrrd  gr-anular 
masses  from  fatty  globules  deposited  in  the 
walls  of  the  vessels. 

Bibl.  Works  on  Medicirre;  Leber fc,  Phys. 
Pathol. ; Wedl,  Pathol,  Histoloy. ; For.ster, 
Path.  Anat. ; Bennett,  Edinh.  Monthly  Jom-n. 
1850,  X.  160;  W.  Jones,  Guy's  Hosp.  Rep. 
1850 ; Paget,  Lcct.  ow  Injlam. ; Gluge,  Atlas 
d.  Path.  Anat. 

INFUNDIBULATA. — An  order  of  Po- 
lyzoa. 

Di.stinguished  by  the  circular,  or  nearly  so, 
tentacular  disk,  and  the  absence  of  an  epi- 
Btome.  Marine. 

Three  sub-orders. 

1.  Cyclostomata.  Cells  with  a simple 
round  orifice. 

2.  CiiEiLOSTOMATA.  Orifices  of  cells 
filled  with  a thin,  membranous  or  calca- 


reous plate ; with  a emwed  mouth,  furnished 
with  a moveable  lip. 

3.  Ctenostomata.  Orifices  suiTOundcd 
by  a circle  of  setae. 

' See  PoLYZOA. 

INFUSORIA. — A class  of  Animals. 

Char.  Microscopic  animals  not  furnished 
with  either  vessels  or  nerves,  but  exhibiting 
internal  spherical  cavities ; motion  effected 
by  means  of  cilia,  or  variable  processes 
formed  of  the  substance  of  the  body,  true 
legs  being  absent. 

(Body  composed  of  proteine  compounds  ; 
soluble  in  solution  of  potash.) 

Every  one  who  has  examined  with  a 
microscope  a drop  of  water  containing  ani- 
mal or  vegetable  matter  which  has  been  set 
aside  for  a time,  or  a drop  from  any  pool  or 
ditch,  must  have  observed  numerous  mi- 
nute beings  in  active  motion,  resembling 
some  of  those  figured  in  Pis.  23,  24  & 25 ; 
these  are  Infusoria,  or  the  animalcules  of 
infusions. 

Perhaps  no  question  has  been  more  dis- 
cussed than  that  of  the  stnicture  of  the 
Infusoria.  Ehrenberg  regards  them  as 
being  highly  organized,  and  furnished  with 
distinct  organs  like  the  higher  animals ; 
whilst  more  recent  authors  consider  them 
as  representing  simply  a nucleated  cell. 
Unfortimately  the  facts  are  not  accordant 
with  either  of  these  views,  and  the  question 
must  at  present  be  considered  as  stUl  suh 
judiee. 

The  structiu'e  of  the  Infusoria  is  not  the 
same  in  all  the  families.  In  the  Amoebaea, 
in  which  the  simplest  fomi  of  animal  struc- 
tui'e  occurs,  the  entire  substance  of  the 
body  consists  of  a glutinous,  homogeneous 
or  slightly  granular,  diaphanous  sarcodic 
mass  (PI.  23.  fi^.  9 a),  in  which  no  trace  of 
organs  can  be  detected.  In  the  substance 
of  the  body  a number  of  foreign  particles 
serving  as  food  are  frequently  visible,  de- 
rived from  the  siuTounding  water  (fig.  9 5). 
The  enfrance  of  these  particles  talies  place, 
or  has  been  described  to  take  place,  in  two 
ways : either  by  the  tentacidar  expansions 
of  the  body  surrounding  them,  ana  forcing 
them  towards  the  interior,  where  they  ai-e 
digested  whilst  surroimded  by  the  inverted 
outer  portion  of  the  body ; or  they  are  urged 
into  the  substance  itself,  just  as  a marble 
might  be  forced  into  a mass  of  jelly  or 
astc,  and  being  moved  through  the  body 
y the  general  contraction  of  its  substance, 
are  ultimately  expelled.  In  the  next  sim- 
plest family,  the  Arcellina,  the  sarcodic 
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mass  is  contained  witliin  a distinct  enve- 
lope or  carapace,  from  an  orifice  in  wliicli 
the  tentacular  expansions  are  protruded 
(PL  23.  fig.  39;  PI.  26.  fig.  24). 

These  two  families  have  been  separated 
fi’om  the  Infusoria  by  some  authors  (Rhi- 
zopoda)  ; but  the  same  structm'es  exist  in 
many  of  those  which  are  left  by  these 
authors  among  the  Infusoria, 

In  other  I^usoria  the  outer  portion  of 
the  body  is  fiimer  than  the  inner;  hence 
these  may  be  said  to  have  an  outer  coat. 
In  others  again,  a fine  pellicle  invests 
the^  surface,  which  is  distinctly  separable ; 
whilst  in  another  fomi,  the  body  is  more  or 
less  enclosed  in  a carapace  or  shell,  to  which 
it  is  to  a greater  or  less  extent  attached. 
In  considering  the  fiuther  structui’e  of  the 
Infusoria,  we  shall  examine  the  parts  in 
order  and  separately,  to  prevent  confusion. 

Integument. — The  carapace  mustbe  viewed 
as  a secretion  from  the  body  of  the  animal, 
and  not  as  cori'esponding  to  an  integument. 
This  structure  has  been  noticed  imder 
Caeapace  : in  Arcella  it  is  undissolved 
by  potash,  even  on  boiling;  and  it  is  not 
coloured  red  by  Millon’s  test,  nor  blue  by 
sulphuric  acid  and  iodine ; hence  it  does  not 
appear  to  consist  of  either  a proteine-com- 
poimd  or  cellulose ; perhaps  it  is  composed 
of  chitine. 

In  some  Infusoria  a distinct  outer  coat  is 
present,  as  in  Paramecium.  It  often  be- 
comes visible  when  the  Infusoria  are  kept 
in  a small  quantity  of  water  upon  a slide, 
the  globides  of  sarcode  which  escape  from 
rupture  of  the  body  canying  it  before  them. 
It  is  frequently  beautifully  marked  -with 
minute  depressions  (PI.  26.  fig.  1),  regularly 
arranged,  and  from  each  of  which  a cilium 
arises.  Dujardin  distinguishes  a confractile 
and  a non-conti-actile  integument;  but  in 
many  instances,  this  author  does  not  di- 
stinguish with  sufficient  clearness  between 
the  carapace  and  the  integument,  and  his 
non-contractile  integument  often  corre- 
sponds to  the  carapace.  Beneath  the  outer 
coat,  the  substance  of  the  body  frequently 
appears  thicker,  although  no  distinct  layer 
can  be  separated ; and  it  is  doubtful  whether 
the  markings  are  situated  in  the  outer  coat, 
or  whether  the  latter  derives  them  from 
being  moulded  upon  the  inner  coat,  to 
which  they  properly  belong.  The  struc- 
tures here  exhibit  some  analogy  with  those 
of  the  cell-contents  of  the  cells  of  certain 
Confervoid  Algie.  The  outer  pellicle  may 
correspond  to  the  piimordial  utricle  or  ex- 


ternal mucilaginous  layer.  The  next  coat, 
when  distinguishable,  is  not  so  well  de- 
fined; it  is  strictly  bounded  on  the  outside, 
but  internally  appears  to  pass  gradually  into 
the  softer  substance  of  the  central  mass,  like 
the  protoplasm  in  vegetable  cells.  Like 
this  again,  it  often  appears  to  be  prolonged 
in  irregular  processes  across  the  central 
mass,  fonning  septa  or  cross  partitions,  so 
that  the  softer  substance  occupies  only  as  it 
were  cavities  hollowed  out  m the  firmer 
reticular  sarcodic  mass ; hence  arises  a cel- 
lidar  appearance.  The  existence  of  the 
outermost  coat  or  pellicle  is  demonstrated 
by  the  phsenonienon  of  ecdysis,  which  oc- 
cui-s  in  certain  species.  But  these  mem- 
branes or  pseudo-membranes  do  not  appear 
to  exist  in  all  cases;  for  in  some  Infusoria 
the  body  adheres  readily  to  the  glass  of  the 
slide  on  which  it  is  viewed  under  the  mi- 
croscope, and  is  tom  up  into  fragments  in 
the  endeavom’  to  free  itself. 

The  structure  of  these  parts  will  be  again 
discussed  in  the  sequel. 

Dr.  Allman  has  lately  pointed  out  the 
occurrence  of  minute  cilia-like  filaments 
attached  at  the  base  to  cells  (?)  or  rounded 
bodies,  imbedded  in  the  integument,  and  re- 
sembling the  stinging  organs  of  Hydra,  &c. 

Locomotive  oi-gans. — No  distinct  muscular 
stmcture  can  be  detected  in  the  Infusoria ; 
but  a contractile  power  is  possessed  by  the 
general  substance  of  the  body.  In  Vorticella 
(PI.  26.  figs.  21  ff  & 27)  and  some  others,  the 
contractile  substance  is  prolonged  through 
the  hollow  pedicle,  thus  forming  a spurious 
muscular  band. 

The  other  duectly  or  indirectly  locomo- 
tive organs  are  thus  distinguished.  1,  cilia : 
these  are  the  most  common,  and  form  the 
fine,  short,  very  transparent,  hair-like  fila- 
ments projectmg  from  the  siuface.  In 
some  they  entirely  cover  the  smTace,  whilst 
in  others  they  are  arranged  in  one  or  more 
rows  round  the  mouth,  or  upon  the  ventral 
surface,  &c.,  as  described  imder  the  genera. 
During  life  they  are  seen  actively  vibrating, 
and  in  some  thenr  motion  appears  constant ; 
whilst  in  others  it  is  interrupted  at  inter- 
vals, apparently  imder  the  influence  of  a 
will.  Iney  are  most  distinctly  seen  when 
the  Infusoria  are  dried  (see  Cilia).  2,  fla- 
gellifomi  filaments  (PI.  24.  fig.  69),  which 
are  long  anterior  cilia,  the  ends  alone  being 
vibratory  and  moveable  in  aU  directions; 
they  are  usually  one  or  two  only.  3,  re- 
tractiim  cilia  or  filaments  (PI.  23.  figs.  12, 
18  a ; PI.  24.  fig.  17) : these  are  single,  long. 
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flexuous,  and  directed  backwards ; they  fre- 
quently become  adherent  to  the  slide,  and 
produce  a sudden,  backward  motion  of  the 
animal.  4,  sete  or  bristles  (PI.  24.  fig.  53)  : 
these  are  rigid,  filiform,  straight,  and  move- 
able,  but  not  vibratile,  and  are  sometimes 

Erovided  with  a bidb  at  the  base  ; they  can 
e slowly  raised  or  depressed,  and  serve  for 
support,'  walking  or  climbing.  6,  styles 
(PI  26.  fig.  17)  are  thick,  straight,  veiy 
moveable  setse,  without  bulbs,  sometimes 
having  setiform  branches ; they  neither  ro- 
tate nor  vibrate.  6,  uncini  or  hooks  (PI.  41. 
fig.  13)  are  short,  thick,  curved,  sometimes 
cleft  setse,  seiwing  for  prehension,  climbing, 
or  creeping,  and  are  bulbous  and  usually 
veiy  thick  at  the  base. 

Nervous  system. — None  has  been  disco- 
vered. In  the  naked  Infusoria,  the  sense  of 
touch  is  diflFused  throughout  the  substance 
of  the  body.  In  others,  it  is  particularly 
developed  in  the  snout-like  appendages  of 
the  body,  and  in  the  longer  cilia,  setae,  &c. 
The  Infusoria  are  probably  all  sensible  to 
light,  and  many  of  them  exhibit,  near  the 
anterior  paii;  of  the  body,  one  or  more 
coloured  (mostly  red)  specks,  which  have 
been  considered  as  eyes;  but  they  contain 
no  distinguishable  cornea,  nor  lens,  nor  are 
they  connected  with  any  appreciable  sub- 
stance comparable  to  nervous  matter;  and 
similar  specks  occm’  in  the  same  situation 
in  the  spores  of  many  Algie ; moreover  the 
eye-specks  are  most  distinct  in  those  genera 
which  are  doubtful  Infusoria.  Hence  it 
might  be  denied  that  they  represent  eyes ; 
yet  they  bear  considerable  resemblance  to 
the  eyes  of  the  Rotatoria,  and  some  Anne- 
lida ; 80  that  their  true  natm-e  must  be  con- 
sidered as  problematical. 

^ Digestive  system. — On  attentively  exami- 
ning Infusoria  under  a high  power  (1-4  to 
1-8),  a number  of  roundish  spots  ai’e  gene- 
rally visible  in  the  substance  of  the  body ; 
they  are  sometimes  filled  with  a whitish 

Sanular  matter,  at  others  they  contain 
o.smi^acese,  Hiatomaceae,  or  other  algae, 
or  bodies  existing  in  the  surroimding  water. 
These  have  been  called  gastric  vesicles,  cells, 
roaces  or  sacculi.  They  are  only  visible 
worn  their  contents,  and  no  membrane  can 
be  distinguished  in  them.  If  a little  indigo 
or  carmine  be  added  to  the  water  contain- 
ing the  Infusoria,  these  cavities  will  soon  be- 
come filled  and  will  bo  rendered  very  di- 
stinct ; in  the  plates  they  arc  represented  as 
failed  with  these  pigments. 

On  attentively  watching  them,  they  will 


appear  to  move  around  the  body  of  the  ani- 
mmcule,  sometimes  two  of  them  appearing 
to  become  fused  into  each  other,  or  the  con- 
tents of  one  to  pass  into  another. 

Finally,  the  pi^ent  -will  be  seen  to  escape 
at  some  part  of  the  sui-face  of  the  body, 
when  the  spots  will  vanish. 

Different  views  have  been  entertained  in 
regard  to  the  nature  of  these  spots  or  ca- 
vities. By  the  older  observers,  they  were 
regarded  as  internal  cavities,  into  which 
water  was  admitted  with  any  particles  ac- 
cidentally suspended  in  it,  forming  a means 
of  bringing  a greater  extent  of  surface  of 
the  substance  of  the  animalcule  into  con- 
tact with  the  water,  and  thus  aiding  in 
respiration. 

Ehrenberg  regards  them  as  dilated  caeca, 
or  portions  of  a true  alimentary  canal 
(PI.  24  a) ; whilst  Dujai’din  considers  them 
as  vacuoles  arising  in  the  same  manner  as 
those  found  in  sarcode,  from  whatever 
source  derived ; others  have  viewed  them 
as  cells  floating  loosely  within  the  body. 
Most  observers  deny  that  they  are  portions 
of  an  alimentary  canal,  and  that  such  canal 
exists,  but  seem  inclined  to  adopt  the  opi- 
nion that  they  are  cavities  irregularly  formed 
in  the  substance  of  the  body  by  the  intro- 
duction of  the  foreign  matters,  which  are 
m’ged  through  it  b^  its  confractions,  or 
moved  onwai-ds  by  its  cfrculation.  They 
are  certainly  not  cells ; otherwise  they  could 
not  so  readily  admit  particles  of  colouring 
matter,  «&c.,  nor  could  their  contents  be- 
come fused  together,  as  is  sometimes  seen 
to  occur.  Thej^  do  not  appear  to  be  simply 
vacuoles  filled  in  the  ordinary  manner  oy 
the  surrounding  liquid,  because  the  pigment 
is  accumulated  in  them  in  greater  propor- 
tion than  it  exists  in  the  liquid.  In  many 
Infusoria,  the  particles  are  admitted  at  a 
definite  orifice,  representing  a mouth ; this 
is  romid  or  oval,  sometimes  situated  at  the 
anterior  end  of  the  body,  sometimes  more 
posteriorly  or  even  at  the  commencement 
of  the  posterior  third  of  the  body,  and  it  is 
generally  indicated  by  a circle,  fringe,  or 
some  other  definite  arrangement  of  the  cilia, 
which  bring  the  particles  towards  it.  Some- 
times a distinct  cesophagus  lined  with  cilia 
leads  to  the  internal  substance,  or  to  the 
sacculi.  The  course  which  the  particles  (ap- 
parently the  gastric  cavities)  tdce  is  usually 
irregidar,  but  sometimes  tolerably  definite, 
down  one^  side  of  the  body  and  up  the  op- 
posite. The  manner  in  which  the  umfr- 
gested  particles  are  evacuated  is  also  an  uu- 
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settled  question : for  whilst  Ehronberg,  and 
more  recently  Lachmann,  admit  either  the 
existence  of  a distinct  excretory  orifice,  or 
evacuation  by  the  mouth,  other  authors 
assert  that  these  particles  may  be  evacuated 
at  any  part  of  the  siu’face  of  the  body.  Ac- 
cording to  the  recent  observations  o^  Lach- 
mann, the  cavity  of  the  body  of  the  Infu- 
soria represents  a large  digestive  ca'vity,  as 
in  Hydra,  &c.,  the  contents  constituting 
chyme,  and  there  is  a distinct  mouth  and 
anus. 

The  question  then  must  remain,  whether 
there  is  a distinct  alimentary  canal,  the  walls 
of  which  are  invisible  on  account  of  their 
extreme  delicacy,  or  whether  the  particles 
dravm  in  by  the  cilia  are  m-ged  at  random 
through  the  substance  of  the  body.  The 
fact  that  distinct  walls  cannot  be  detected, 
is  of  no  great  weight  in  opposition  to  the 
fomier  view,  because  the  radiate  contractile 
A'esicles  of  Paramedinn  exhibit  no  walls, 
and  are  quite  invisible  when  contracted ; 
and  the  excretory  vessels  of  Distoma,  al- 
though having  distinct  walls,  are  seen  to 
contract  and  then  to  A'anish  completelj’’ 
(Van  Beneden). 

It  may  easily  be  ascertained  by  experiment 
that  some  Infusoria  A\dll  imbibe  bisidplimet 
of  mercury  as  readily  as  indigo  or  other 
matters,  and  thus  AAmuld  appear  to  be  entirelj’^ 
deprived  of  any  selecting  power  governed  by 
a sense  of  taste ; but  some  Irinds  would  seem 
to  have  a sense  of  taste:  Coleps,  for  in- 
stance, greedily  devours  the  substance  of 
crushed  Entomostraca  and  their  ova,  be- 
coming greatly  defonned  in  the  operation. 

The  vacuoles  or  digestrte  cavities  are  fi-e- 
quently  very  distinct  when  the  animalcules 
are  dead,  and  especially  when  di'ied.  If  the 
animalcides  be  md  Avith  colouring  matter,  on 
drying  them,  the  A^acuoles  thus  rendered  di- 
stinct will  be  foimd  to  contain  the  pigment, 
AAdiich  is  in  favour  of  Dujardin’s  view. 

SuiTOunding  the  mouth  in  some  Infusoria, 
as  Nassida,  Prorodon,  Chilodon,  and  Chla- 
inidodon,  is  a horny  cylinder  of  rod-like 
bodies  called  teeth  (PI.  23.  figs.  27  a,  b, 
29 ; PI.  24.  figs.  40,  45,  72) ; they  do  not 
appear  to  exert  any  triturating  power,  and 
their  true  signification  is  uulmown.  In  some 
Infusoria  an  oesophagus  is  also  present,  as 
in  Vorticella,  Curchcsium,  Ejnstylis,  Oxytri- 
cha,  &c.,  consistiiifT  of  a mostly  funnel- 
shaped  tube,  often  lined  Avith  cilia. 

A coloured  gastric  juicehas  been  described 
by  Ehrenberg  as  existing  in  the  gastric 
caA’ities.  The  colour  has,  hoAveA'er,  been 


accoimted  for  by  Sicbold,  as  produced  by 
refraction,  and  the  presence  of  aggregations 
of  pigment-gi-anules  mistalcen  for  gastric 
cavities.  _ This  explanation  we  believe  to  be 
inadmissible ; and  in  some  instances  at  least 
(PI.  23.  fig.  19),  the  reddish-violet  colour  is 
real,  and  arises  from  the  presence  of  solution 
of  the  colouring  matter  of  OscUlatorire,  which 
is  often  different  byreflected  and  ti-ansmitted 
light. 

The  particles  of  solid  matter  forming  the 
food  of  the  Infusoria,  are  usually  draivn  to 
the  oral  orifice  by  the  action  of  the  cilia.  The 
manner  in  which  Actinophrys  takes  its  food 
is  described  under  that  head;  but,  from 
Lachniann’s  observations,  the  rays  of  Aci- 
neta  are  holloAv  suctorial  organs. 

Circidating  system. — On  closely  watch- 
ing almost  any  of  the  Infusoria,  niiuute, 
mostly  rounded,  clear  spots  are  seen  in  the 
substance  of  the  body,  disappearing  and  re- 
appearing at  pretty  regular  inteiwals.  These 
are  of  variable  size,  but  about  that  of  the 
gasti'ic  cavities.  The  nature  of  thefr  con- 
tents, which  is  a colourless  liquid,  is  doubt- 
ful. Dujardin  regai’ds  it  as  consisting  of 
water,  and  as  existing  in  vacuoles  similar  to 
the  vacuoles  or  gastric  cavities ; whilst  Sie- 
bold  and  others  find  here  a kind  of  mdi- 
nientary  circxdation  of  a nufritive  fluid,  com- 
parable to  the  circulation  of  the  blood.  In 
certain  Infusoria,  as  Paramecium  (PI.  24. 
fig.  56),  this  phtenonienon  is  obseiwed  to 
take  place  betiveen  a central  roimded  and 
several  elongated  and  radiating  cavities,  and 
the  liquid  contents  are  seen  to  be  propelled 
from  the  former  into  the  latter,  and  dee  versa. 
These  conti-actile  or  pulsating  vesicles  or 
spaces,  as  they  are  called,  never  contain 
foreign  particles ; they  are  tolerably  constant 
in  position  in  the  same  species  of  Infusoria ; 
and  they  do  not  rotate  nor  move  Idee  the 
gastiic  caAuties ; all  which  facts  are  opposed 
to  the  notion  of  identity  Avith  the  latter. 
Yet  they  are  foimd  in  some  Algae,  as  Volvox, 
Chlamidomonas,  Gonmm,  Synerypta,  in  Di- 
nohryon,  and  Euylena,  which  Avould  negatiA'e 
their  relation  to  an  animal  circidation. 
Ehrenberg  regarded  them  as  seminal  vesicles. 
Lieberkuhn  and  Lachmann  describe  di- 
stinct vascular  branches  arising  from  the 
contractile  vesicles,  not  penetrating  the  in- 
ternal substance  of  the  body. 

Anotlier  kind  of  circulation  takes  place  in 
some  of  the  larger  Infusoria.  I'liis  is  a rota- 
tion of  the  mass  of  the  internal  substance  of 
the  body,  situated  between  the  outer  coat 
and  a central  space  occupied  by  a thin  liquid 
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in  which  the  nucleus  lies.  It  has  been  ob- 
served in  Paramecium,  but  only  in  those 
specimens  having  green  coi'puscles  imbedded 
in  the  outer  coat.  It  is  best  understood  by 
compai'ing  it  with  the  circulation  in  a cell 
of  Chaha. 

Nucleus. — In  the  substance  of  the  bodies 
of  most  of  the  Infusoria  may  be  perceived  a 
solid  granidar-lookmg  body,  of  variable  fonn, 
mostlv  rounded,  elongate,  or  curved  (PI.  23. 
fig.  55 ; PI.  24.  figs.  37,  56 ; PI.  25.  fig.  26), 
sometimes  branched  (PI.  25.  fig.  25),  which 
those  who  regard  the  Infusoria  as  consisting 
of  simple  cells  consider  as  a true  nucleus, 
whilst  Ehrenberg  regai'ded  it  as  a testis. 
The  latter  it  certainly  is  not,  but  it  is  con- 
nected with  reproduction,  as  stated  below. 

When  almost  any  of  the  Infusoria  are 
allowed  to  remain  upon  a slide  until  most 
of  the  water  has  evaporated,  roimded  and 
somewhat  highly  refractive  globules  will 
become  evident  at  their  margins  (PI.  25. 
fig.  2 a) ; these  consist  of  the  semifluid 
gelatinous  sarcode  forming  the  interior  of 
the  body,  and  they  possess  a remarkable 
tendency  to  the  formation  of  vacuoles  or 
cavities  vuthin  them,  which  apparently  be- 
come filled  with  the  surroimding  water. 
This  fact  is  perhaps  the  strongest  in  favour 
of  the  formation  of  the  gastric  ca-vdties  and 
contractile  vesicles  within  the  body  of  the 
living  animals,  in  the  same  manner  as  sup- 
posed by  M.  Dujardin,  which  is,  however, 
opposed,  in  the  case  of  the  contractile  vesi- 
cles, by  their  tolerably  constantly  imiform 
position,  and  especially  their  remai’kable 
mrm  (as  in  the  stellate  vesicles  of  Parame- 
cium, &c.,  PI.  24.  fig.  56),  and  the  manner 
in  which  the  contents  in  the  latter  instance 
are  propelled  from  one  to  the  other,  or  from 
the  radiate  to  the  roimded  vesicles. 

The  argument  that  structm-es  similar  to 
those  of  the  higher  animals  cannot  be  de- 
tected because  they  are  proportionately  small 
in  agreement  with  the  small  size  of  the  ani- 
mals themselves,  does  not  probably  hold 
good,  because  the  elementary  tissues  of  the 
lower  animals  are  generally  even  lai’ger  than 
in  the  higher ; thus,  the  elementary  fibriUse 
of  the  muscular  fibres  of  a fly  are  larger  than 
those  of  a horse,  the  difference  in  size  of  the 
muscles  depending  upon  the  number  of  fibres 
fonning  a muscle ; and  in  the  Infusoria  we 
might  expect  them  to  be  single,  or  in  small 
number,  but  still  distinct. 

In  regard  to  the  cell-nature  of  the  Infu- 
soria, such  can  scarcely  be  conceived  to  exist 
in  bodies  suiToundcd  by  an  integument 


which  is  being  continually  ruptured  at  va- 
rious points  by  the  admission  or  expulsion 
of  drops  of  water.  Again,  the  existence  of 
a distinct  mouth,  or  part  at  which  foreign 
bodies  are  admitted,  seems  inconsistent  with 
the  notion  of  a cell.  The  occurrence  of 
stinging  organs  in  the  outer  sm’face,  should 
it  be  confirmed,  would  still  further  oppose 
this  view.  The  remai-kable  manner,  also,  in 
which  the  substance  of  the  crushed  bodies 
and  the  ova  of  the  Entomostraca  attract  and 
are  consumed  by  Coleps,  shows  evidently 
that  these  animals  have  a distinct  sense  of 
taste  5 for  they  are  not  only  atti’acted  by  it, 
but  may  be  seen  to  gorge  themselves  until 
they  become  quite  altered  in  shape  from 
distension.  If  the  contractile  vesicles  are 
the  same  as  the  gastric  cavities,  it  is  dif- 
ficult to  understand  why,  when  containing 
water,  they  should  be  contractile,  and  when 
containing  water  and  foreign  bodies,  they 
should  not  be  so,  and  should  move  about. 

Lieberkuhn  describes  a cmious  watch- 
glass-shaped  organ,  situated  near  the  ante- 
rior end  of  the  body  of  some  Infusoria 
{Ophryoejlena,  Bursaria),  the  use  of  which 
is  unknown. 

Propagation. — Distinct  sexual  organs  ai’e 
unknown  in  the  true  Infusoria;  and  their 
modes  of  propagation  resemble  in  many  re- 
spects those  of  plants,  especially  the  Algae, 
although  it  must  be  remembered  that  the  in- 
tenuediate  generations  of  some  of  the  higher 
animals  are  often  developed  upon  the  same 
plan.  It  may  be  mentioned  that  Ehrenberg 
regards  the  Infusoria  as  hermaphrodite, — 
the  male  organs  consisting  of  the  contractile 
vesicles  and  the  so-called  nucleus,  whilst 
the  ovaries  and  ova  are  represented  by 
colourless  or  colom'ed  corpuscles  imbedded 
in  the  substance  of  the  body,  and  which  are 
found  to  vary  in  number  periodically,  being 
sometimes  absent,  at  others  fonning  filiform 
meshes  comparable  to  the  ovaries  of  Insects 
and  the  Trematoda.  Undoubtedly,  rrrarry 
of  the  colorrred  corpuscles  seen  in  the  bodies 
of  the  lufrtsoria  are  grarrrtles  of  chlorophvll, 
or  other  matters  derived  froirr  withoirt ; but 
some  of  them  may  consist  of  chlorophyll- 
granules  fonrred  within  the  bod\',  as  in 
Hydra. 

Iir  sorrre  species,  as  Euylena,  &c.,  the  gr-eeu 
rourrded  intenral  bodies  are  urrdoubtedly 
gerrirs,  assuming  air  irrdepeudeirt  existence 
when  liberated  from  the  bodies  of  the 
parents. 

Division. — Spontaneous  division  is  either 
longitudinal  (PI.  25.  lig.  37)  or  transverse 
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rfig.  88).  In  both,  the  nucleus  undergoes 
division,  m -well  as  the  body.  In  the  longi- 
tudinal division  the  process  commences  at 
one  end  of  the  body,  from  which  the  cilia 
usually  are  retracted  or  disappear' ; a notch 
is  first  perceived,  which  afterwards  becomes 
deeper,  until  the  body  is  completely  cleft ; 
the  two  halves  then  acquire  cilia,  and  assume 
the  functions  of  perfect  animals.  In  the 
transverse  division,  a median  consti'iction 
appears  fii'st,  followed  by  perfect  separation, 
as  in  the  last.  Um-ing  these  processes  of 
di-vision,  the  animals  sometimes  continue 
their  movements  as  usual ; at  others  this  is 
more  or  less  interfered  -with.  In  Vorticella 
(PI.  25.  fig.  21  a),  in  which  the  process  of 
longitudinal  division  may  be  conveniently 
watched  on  account  of  the  comparative  fix- 
tm’e  of  the  animals  by  a pedicel,  when  the 
di-vision  is  nearly  completed,  a ring  of  cilia  is 
foi-med  near  the  attaclied  end  of  the  body, 
by  the  movements  of  which  the  new  Vorti- 
cella is  separated  fr'om  the  parent.  The 
process  is  completed  in  about  an  horn-. 

Gemmation  is  not  a general  process  in 
the  Infusoria.  It  is  well  seen  in  Vorticella 
(PI.  25.  fig.  26).  The  buds  arise  from  near 
the  posterior  end  of  the  body,  and,  when 
fully  developed,  liberate  themselves  by  the 
formation  of  a posterior  ring  of  cilia,  as  above 
mentioned. 

Difflumce. — Some  authors  have  described 
a mode  of  increase  in  Infusoria,  where  the 
substance  of  the  body  brealis  up  into  a 
number  of  fr'agments,  each  of  which  is 
capable  of  becoming  a perfect  indi-vidual. 
The  existence  of  this  process,  called  dif- 
fluence,  is  questioned  by  later  obsen'ers,  and 
is  said  to  have  ai'isen  from  a confusion  -with 
the  phfenomena  accompanying  the  increase 
of  the  encysted  forms. 

Encysting-process. — Many  of  the  Infusoria 
are  obsei-ved  to  alter  their  form  at  certain 
periods,  become  rounded,  lose  or  retract 
their  cilia  (PI.  25.  fig.  27),  and  to  secrete  all 
over  their  surface  gelatinous  matter,  fonning 
a coat  or  cyst  enclosing  them.  While  thus 
encysted,  the  substance  of  the  body  becomes 
di-vided,  and  gives  origin  to  a number  of 
indi-viduals,  which  are  discharged  by  the 
bursting  of  the  cyst  (PI.  25.  fig.  34).  They 
do  not  always  resemble  the  parent  in  form. 
In  some  cases  the  progeny  or  brood  become 
individually  encysted  within  the  parent- 
cyst  ; it  appears,  however,  that  they  are  not 
discharged  in  this  condition,  but  escape 
first  from  their  o-wn  cyst  and  then  from  the 
parent,  in  which  they  leave  their  own  exuviae. 


Stein  thinks  that  it  was  such  broods  that 
Ehrenberg  mistook  for  the  residts  of  the 
increase  by  difiluence. 

The  encysted  foi-ms  also  propagate  by 
giving  birth  to  germs  by  a process  of  rntemal 
or  external  budding,  related  to  the  phaeno- 
mena  described  in  the  next  paragraph. 
Adneta-formation. — The  mostremarkable 

f oint  cormected  -with  the  reproduction  of  the 
nfusoiiais  thephaenomenon  of  the  AI/TEK- 
NATiON  OF  GENERATIONS.  Many  Mnds 
which  propagate  by  subdivision,  or  gem- 
mation fr'om  the  surface,  in  their  ordmary 
course  of  life,  as  Vorticella,  Paramecium,  &c., 
undergo  a metamor’phosis  leading  to  a dif- 
ferent mode  of  increase.  They  lose  their 
characteristic  form,  become  rormded  and 
encysted,  and  then  push  out  tentacrrlar  pro- 
cesses at  various  points,  so  as  to  acquire  the 
shape  which  has  given  rise  to  the  formdation 
of  the  genus  Adncta.  Occasionally  the 
VorticellcB  of  this  for-m,  which  after  becoming 
encysted  are  detached  from  their  pedicels, 
become  again  attached  by  a foot,  and  in  this 
case  present  the  appearance  of  a Poclophrya. 
The  nucleus  and  the  contr'actUe  vesicle  are 
clearly  distinguishable  in  this  stage.  The 
nucleus  then  gives  birth  to  a new  individual, 
by  budding,  which  becomes  free  and  inde- 
pendent in  the  interior  of  the  Adneta  parent, 
and  is  idtimately  expelled.  The  process  may 
be  repeated  many  times. 

Lachmann,  however,  denies  this  mode  of 
reproduction  in  toto. 

Propagation  also  occurs  in  these  Adneta 
or  Podophrya  forms  by  a budding  out  from 
the  surface,  or  the  conversion  of  the  whole 
contents  into  new  individuals. 

We  may  sum  up  the  modes  of  increase 
of  the  Infusoria  as  lollows : — 1.  The  perfect 
characteristic  form  of  the  animal  may  in- 
crease by  simple  di-vision,  or  by  gemmation 
from  the  surface.  2.  This  form  may  be- 
come rormded  and  encysted ; the  encysted 
mass  is  then  (a)  converted  entirely  into  a 
variable  number  of  new  indi-viduals,  dis- 
charged by  the  bursting  of  the  parent-cyst  j 
or  (h)  new  indi-viduals  are  formed  singly  or 
in  small  nrmrbers  by  a process  of  internal 
budding,  the  new  inclividuals  becoming  free 
within  the  parent,  and  then  escaping  from 
the  cyst ; or  (c)  the  simple  encysted  form  is 
metamoi'phosed  into  the  Adneta-  (fi'ee)  or 
Por7qp/w;/a-(stalked)form,  by  the  protrusion 
of  tubercular  processes ; in  this  state  it  gives 
origin  to  new  individuals  by  intei'nal  bud- 
ding (from  the  nucleus).  Colpoda  affords 
examples  of  the  processes  1 and  2 a and  h ; 
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the  VorticeUce  of  all  three  together,  with  the 
two  modifications  of  2 c. 

When  the  VorticellcB  are  about  to  become 
encysted,  they  draw  in  their  ciliated  disk  and 
contract  their  bodies  into  a baU,  at  the  same 
time  secreting  around  them  a gelatinous 
mass  which  solidifies  into  a firmer  elastic 
covering.  Sometimes  this  occurs  whilst  ad- 
herent to  the  stallt,  which  latter  then  soon 
dies  away  and  disappears,  this  process  being 
first  indicated  by  the  breaking  up  of  the 
muscidar  band  into  separate  portions.  More 
frequently,  however,  it  becomes  detached 
from  the  stalk  first,  and  a ling  of  cilia  is 
developed  near  the  end  of  the  body  of  the 
Vorticella,  which  becomes  encysted  whilst 
swimming.  The  A.dneta-  or  Podophrya- 
forms  are  further  metamorphoses  of  the  ge- 
latinously  encysted  forms. 

Conjugation. — A process  of  union  of  the 
bodies  of  distinct  individuals  has  been  ob- 
served in  the  Infusoria,  in  the  ordinary 
forms  as  well  as  in  the  A.cineta  and  Podo- 
phrya  conditions  (PI.  26.  fig.  33).  So  far  as 
the  point  is  ascertained,  however,  this  phse- 
nomenon  does  not  seem  to  be  connected 
with  reproduction.  The  blending  of  the 
individuals  does  not  become  complete ; it  is 
rather  a cohesion,  and  the  lines  of  demarca- 
tion may  always  be  traced.  Three,  four,  or 
even  more  have  been  observed  united  to- 
gether. Conjugating  pairs  might  be  taken 
for  a dividing  body,  R hastily  viewed.  But 
the  distinction  is  not  only  perceptible  by  the 
reverse  order  of  the  changes  seen  on  watching 
the  object,  the  bodies  becoming  more  and 
more  blended  instead  of  separated,  but  the 
frequent  diversity  in  the  condition  of  the 
bodies,  as  to  transparency,  &c.,  and  above 
aU,  the  nuclei,  clearly  mark  the  characters. 
The  nucleus  of  a dividing  body  is  ordinarily 
extended  longitudinally  at  right  angles  to 
the  line  of  division,  being  divided  across  by 
this.  In  conjugation  the  two  nuclei  are 
generally  foimd  lying  parallel  to  each  other 
and  (at  some  distance)  to  the  surface  of  imion. 

According  to  Carter,  in  Amoeba  and  Eu- 
glypha,  spermatozoa  are  developed  fi’om  the 
nucleus,  and  ova  from  portions  of  the  sar- 
code. 

Some  observers  have  attempted  to  prove 
that  Infusorial  animals  and  plants  are  derived 
from  the  direct  transformation  of  organic 
matters ; thus  the  molecules  of  the  ultimate 
fibrillee  of  muscle,  when  separated  by  the 
eftect  of  decomposition,  acquire  the  appear- 
ance and  motion  of  Bacteria.  These  ooser- 
vations,  however,  prove  nothing  to  the  point. 


because  the  bodies  ai’e  so  much  alike  as  to 
be  undistinguishable  by  mere  appearance 
and  without  the  use  of  chemical  reagents. 
These  have  been  entirely  neglected.  Repe- 
tition of  the  experiments  with  the  aid  of 
acetic  acid  and  solution  of  potash,  shows 
readily  that  these  notions  are  entirely  erro- 
neous. 

Diffusion,  ^c. — When  we  consider  that 
the  multiplication  of  the  Infusoria  by  division 
takes  place  according  to  a geometncal  pro- 
gression, also  that  they  need  only  become 
encysted  to  produce  swaims  of  germs,  we 
can  easily  understand  their  rapid  prop^a- 
tion  in  liquids ; when  also  they  will  resist  a 
degree  of  cold  =8°F.,  and  an  elevated  tem- 
perature of  260°  F.,  or  even  desiccation, 
without  destruction,  and  when  their  miaute 
size  is  added,  we  can  readily  understand 
their  almost  universal  difliision. 

As  we  have  stated,  a drop  of  water  can 
scarcely  be  found  which  does  not  contain 
some  Infusoria.  Many  of  them  wiU  ordy 
live  in  fresh  or  sweet  water,  whilst  others 
are  found  only  iu  decomposing  and  even 
putrid  water  containing  decomposing  animal 
and  vegetable  substances  ; others,  again,  are 
only  met  with  in  salt  or  brackish  water. 
Those  existing  in  fresh  water  may  be  col- 
lected in  ordinary  wide-mouthed  bottles, 
a drop  of  which  may  be  removed  by  the 
dipping-tube;  anyindividual  one  perceptible 
to  the  eye  may  be  withdrawn  by  the  same 
means.  Their  natural  movements  are  best 
watched  in  the  live-box ; but  these  move- 
ments greatly  interfere  with  the  obseiwance 
of  the  contractile  vesicles,  and  general  mi- 
nute structure,  which  is  best  seen  when  they 
are  simply  confined  between  the  slide  and 
cover,  in  a small  quantity  of  water.  A good 
plan  for  arresting  their  motions  is  that  of 
warming  the  slide  containing  them  over  a 
candle  or  lamp  for  a short  time.  Many  In- 
fusoria live  only  in  particular  kinds  of  in- 
fusions, just  as  certam  plants  live  only  upon 
particular  kinds  of  soil ; and  these  infusions 
should  be  prepared  by  adding  cold  fresh 
water  to  the  vegetable  or  animm  substances 
(the  water  being  in  considerable  excess),  and 
allowing  the  mixtoe  to  remain  for  a time. 
Even  in  infusions  of  many  powerful  poisons, 
as  of  Nux  vomica,  Cevadilla,  &c.,  they  will 
not  be  found  absent ; and  Dujardin  has  no- 
ticed that  their  development  is  greatly  pro- 
moted by  the  addition  of  certain  salts  to  the 
solutions,  as  phosphate  and  carbonate  of 
soda,  phosphate,  nitrate,  and  oxalate  of  am- 
monia ; ana  this  author  is  inclined  to  believe 
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that  some  of  these  salts  become  decomposed 
ill  the  presence  of  the  organic  matters, 
yielding  nitrogen  to  the  Infusoria ; he  also 
states  that  oxalate  of  ammonia  disappears 
entirely  mider  these  circumstances.  We 
believe,  however,  that  a process  of  oxidation 
goes  on  in  many  of  these  cases,  unconnected 
with  the  presence  of  the  Infusoria,  and  thus 
salts  of  vegetable  acids  become  converted 
into  salts  of  more  highly  oxidized  acids,  as 
into  carbonates,  &c. 

The  following  are  the  most  common  of 
the  Infusoria  foimd  iu  natural  waters  or  in- 
fusions of  vegetable  or  animal  matters  : — 


Amphileptus  fasciola. 
Bodo  saltans. 

sodalis. 

Chilodon  cucidlulus. 
Ckilomonas  parame- 
cium. 

Cldamidomonas  pul- 
visculus. 

Culcps  hirtus. 

Colpoda  citctdhs. 
Cyclidium  glauconia. 
Bvplotes  charon. 
Glaucoma  scintillans. 
Leucophrys  cartnum. 

pynformis. 

Moiias  crepusculum. 
gliscens. 


Mo7ias  gutttila. 

tci'mo. 

Oxytricha  pellionella. 
Paramecium  aurelia. 

chrysalis. 

colpoda. 

milimn. 

Pohftoma  7ivella. 
Stylonichia  pustidata. 

mytilus. 

Trachelius  lamella. 
Trichoda  pxira. 
Trichodina  grandi- 
nclla. 

JJvella  glaucoma. 
Vorticella  convallana. 
mic7'osto7na. 


Some  of  the  Infusoria  are  phosphorescent, 
and  impart  a Imninous  property  to  sea- 
water. The  following  are  the  species  in 
which  this  has  been  distinctly  observed : — 
Prorocentruni  micans ; Peridinium  michaells, 
P.  micans,  P.  fusus,  P.  furca,  and  P.  acu- 
minatum ; SynchcBta  haltica,  and  a doubtful 
species  of  Stentor. 

Slender  needle-like  ci^stals  of  sidphate  of 
lime  have  been  obseiwed  affixed  to  the  bodies 
of  the  Infusoria,  probably  derived  from  the 
water  in  which  they  live. 

The  Infusoria  are  difficidt  of  preservation. 
Some  of  them  will  exhibit  their  characters 
when  dried, — the  cilia  and  vacuoles  remain- 
ing very  distinct,  as  also  the  stilai  upon  the 
integument.  Others  are  but  little  cnanged 
by  a concentrated  solution  of  chloride  of 
calcium.  Solution  of  chromic  acid  or  of 
bichloride  of  mercury  will  answer  i\dth  some 
of  them,  although  they  are  rendered  some- 
what opaque  by  these  reagents,  which  is 
sometimes  an  advantage  where  they  are 
naturally  very  transparent. 

The  systematic  arrangement  of  the  Infu- 


soria is  in  aiiunsettled  state.  The  charac- 
ters of  the  genera  and  species  laid  down  by 
Ehrenberg  are  mostly  founded  upon  analo- 
gies more  than  upon  obseri'ation.  Those 
proposed  by  Dujardin,  on  the  other  hand, 
are  far  more  accordant  with  obseri'ation,  and 
consequently  more  simple  and  practical. 
But  unfortunately  the  latter  author  has  so 
altered  the  names  proposed  by  Ehrenberg, 
and  since  generally  adopted — raking  up  old 
and  long-forgotten  names,  which  are  more- 
over often  doubtfully  identical  ivith  those  for 
which  they  are  substituted,  and  sometimes 
using  similar  names  for  totally  different  ge- 
nera and  species — that  great  confusion  has 
been  produced,  and  the  two  systems  axe  not 
at  present  reconcilable.  We  are  therefore 
compelled  to  give  both  of  them. 

In  descriptions  of  genera  and  species,  the 
anterior  part  of  the  body  is  that  near  which 
the  eye-specks  ai’e  situated,  and  which  is 
directedfoiwai’ds;  the  surface  towards  which 
the  eye-specks  are  nearest  fonns  the  back  or 
dorsal  sinface.  A nairoiving  of  the  body 
posteriorly,  so  as  to  give  rise  to  a prolonga- 
tion, fonns  a tail ; and  an  anterior  prolon- 
gation of  the  dorsal  surface  is  descnbed  as 
a forehead  or  upper  lip,  according  to  its 
situation. 

Ehrcnherg's  Classification.  — Ehrenberg 
divided  the  Infusoria  into  two  classes, — the 
Rotatoria,  which  now  form  a distinct  class 
of  the  Invertebrata,  being  much  more  highly 
organized  than  the  Infusoria ; and  the  Poly- 
gastrica,  which  coiTespond  to  the  Infusoria 
as  at  present  recognized,  excluding,  however, 
the  following  families. 

The  Monadina  we  leave  as  questionable ; 
but  they  consist  beyond  a doubt  of  the  zoo- 
spores of  Algae,  or  the  lower  forms  of  Alg®, 
and  the  germs  of  true  Infusoria. 

The  Cbyptomonadina  and  IIydiiomo- 
niNA  probably  consist  of  Algm,  like  some 
of  the  last. 

The  VoLVOCiNA  fonii  a family  of  Con- 
feiwoid  Algae. 

The  ViBBiONiA  are  included  among  the 
OsciLLATOBiACEAE  (ConfeiToid  Algae). 

The  Clostebina  fonn  a subfamily  of 
DESMiDiACEiE  (Conforvoid  Algje). 

The  BacieL/VBIA  coirespond  to  the  Des- 
MiDiACEiE  and  Diatomace.se  (Algae). 

The  remaining  families  are  arranged  in 
the  subjoined  table  according  to  Ehrenberg’s 
system,  although  it  must  not  be  forgotten 
that  the  characters  relating  to  the  gastric 
apparatus  are  not  generally  admitted  to  be 
correct. 
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A.  Intestinal  tube  absent.  Anentcra. 

Body  emitting  foot-like  expansions. 

Carapace  nono  I pge^dopoda  (or  Rhizopoda)  | 

Carapace  present  J ^ ^ 

Expansions  absent. 

Not  furnished  with  cilia  or  setae  on  the  siu'face. 

Form  of  body  variable. 

Carapace  present 

Carapace  absent 

Cilia  or  setae  present  on  the  smface  of  the  body  or  the  cai’apace. 

Cai’apace  present 

Cai’apace  absent 

B.  Intestinal  tube  present.  Enterodela. 

Oi’ifice  single.  Anopisthia. 

Carapace  none 

Carapace  present 

Two  orifices  at  opposite  ends  of  the  body.  Eiantiotreta. 

Carapace  absent 

Cai’apace  present 

Oi’ifices  differently  placed.  Allotreta. 

Carapace  none. 

No  tail ; a proboscis  present 

Tail  present,  mouth  anterior 

Carapace  present 

Orifices  venti-al.  Catotreta. 

Carapace  absent. 

Motion  effected  by  cilia 

Motion  effected  by  organs 

Carapace  present 


AMCHBiEA. 

Abcellina. 


Dinobbyina, 

Astaslea. 

Peridinaea. 

Cyclidina. 


VoRTlCELLINA. 

Ophrydlna. 

ENchelia. 

CoLEPINA. 


Trachelina. 

Ophryocercina. 

Aspidiscina. 


COEPODEA. 

OXYTRICHINA. 

Euplota. 


According  to  Bujardin’s  system,  the  Infusoria  are  arranged  as  follows  (excluding  those 
certainly  belonging  to  the  AJgae). 

Body  unsrjmmetricaly  or  not  composed  of  two  similar  lateral  portions. 

Sect.  1.  Fiu’nished  with  vai’iable  expansions. 

* Expansions  visibly  contractile,  simple  or  frequently  branched, 

Fam.  1.  Amceb.®a.  Naked,  creeping,  incessantly  changing  their  form. 

Fani.  2.  Rhizopoda.  Creeping  or  fixed;  secreting  a more  or  less  regular  shell  or 
carapace,  from  which  incessantly  changing  expansions  are  exserted  {Arcellina, 
Ehr.). 

**  Expansions  very  slowly  contractile,  always  simple. 

Fam.  3.  Actinophbyina.  Animals  almost  immoveable  {Acinetina,  Ehr.). 

Sect.  2.  Fiu’nished  with  one  or  more  flagelliform  filaments  which  serve  as  locomotive 
organs ; no  mouth. 

* No  integument. 

Fam.  4.  Monadina.  Swimming  or  fixed. 

With  an  integument. 

$ . Aggi’egate.  Floating  or  fixed. 

Fam.  6.  Dinobryina.  Teguments  connected  at  one  point,  forming  a branched  poly- 
pidom.  ^ 

? ? . Isolated.  Swimming. 

Fam.  G.  Thecamonadina.  Tegimient  not  contractile  {Cryptomonadina  and  some 
Astasicea,  Ehr.). 

Fam.  7.  Euqlenia.  Tegument  contractile  (./4s/asj«ca,  pt.  Ehrenb.). 

Fam.  8.  Pebidinasa.  Tegument  not  contractile,  a furrow  occupied  by  vibratile  cilia. 
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Sect.  3.  Furnished,  with  cilia,  no  contractile  tegument.  Swimming. 

* Naked. 

Fam.  9.  Enchelia.  No  mouth;  cilia  scattered  without  order  (not  Enchelia,  Ehr.). 
Fam.  10.  Trichodina.  Mouth  visible  or  indicated  by  an  oblique  row,  or  oral  ring  of 
cilia;  no  cirrhi.  ° 

Fam.  11.  Keronia.  Mouth  present ; an  oblique  row  of  cilia,  with  cirrhi  or  stouter 
cilia  in  the  form  of  styles  or  hooks. 

**  With  a carapace. 

Fam.  12.  Plcesconina.  Carapace  diffluent,  or  decomposable  like  the  rest  of  the  body. 
Fam.  13.  Ebvilina.  Carapace  true,  persistent.  A short  pedicle. 

Sect.  4.  Ciliated ; furnished  with  a lax,  reticular,  contractile  tegument,  or  the  presence  of 
a tegument  indicated  by  the  regular  serial  arrangement  of  the  cilia. 

* Always  free. 

Fam.  14.  Leucophbytna.  No  mouth. 

Fam.  16.  Paramecia.  With  a mouth,  no  oral  fringe  of  cilia. 

Fam.  16.  Bursarina.  A mouth  and  an  oral  fringe  of  cilia. 

**  Fixed,  either  volimtarily,  or  by  their  organs. 

Fam.  17.  Ubceolabina.  Fixed  volimtarily. 

Fam.  18.  Vorticellina.  Fixed,  at  least  temporarily,  by  their  organs  or  by  some 
part  of  the  body. 

Symmetrical  Infusoria. 

* Several  types  ha\ing  no  relation  with  each  other. 

Gen. : Planariola.  Coleps.  Chcetonotus — Ichthydium. 
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INJECTION.  — The  art  of  filling  the 
vessels  and  other  minute  tubular  organs  of 


animals  with  coloured  substances,  by  which 
their  relative  size,  arrangement,  and  relation 
to  the  smTounding  parte  may  be  made  ma- 
nifest. The  substances  used  for  injections 
consist  of  powders,  mostly  insoluble,  mixed 
with  some  liquid  which  holds  them  in  sus- 
pension or  solution ; and  while  in  this  state 
they  are  driven  into  the  vessels  by  a syringe 
or  some  similar  contrivance.  We  shall  first 
give  a sketch  of  the  apparatus  requisite,  and 
the  method  of  making  the  liquids  for  in- 
jecting the  tissues  of  the  Vertebrata,  before 
treating  of  the  process  itself. 

Syringe. — Two  or  three  S3rringes  are  requi- 
site, of  various  sizes,  adapted  to  the  volume 
of  injection  to  be  thrown  into  the  vessels,  or 
the  size  of  the  animal  or  part  to  be  injected. 
In  general,  one  holding  6 drms.  or  1 oz., 
and  another  holding  about  2 oz.  will  be 
foimd  the  most  useful.  Each  syringe 
must  be  provided  with  two  rings  at  the 
upper  part  next  the  handle,  so  that  it  may 
be  firirdy  and  easily  held.  The  syringes 
when  in  use  should  be  smTounded  by  a roll 
or  two  of  flannel  fastened  with  string,  to 
prevent  their  rapid  cooling,  and  the  flannel 
should  be  kept  as  day  as  possible  during  the 
process. 

Sometimes  a much  smaller  syringe,  called 
an  oyster-syringe,  is  useful  for  injecting 
very  small  and  soft  animals. 

The  plug  of  the  piston  is  adapted  to  the 
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tube  of  the  syringe  bj'  two  pieces  of  wasli- 
leather,  the  method  of  replacing  which  must 
be  learnt  at  the  time  the  sjTinge  is  bought, 
for  it  is  difficult  of  description.  The  plug 
must  work  air-tight  in  the  tube,  which  may 
be  proved  by  depressing  the  handle  as  far  as 
possible,  then  closing  the  nozzle  of  the  sy- 
ringe with  one  finger,  withdrav\dn^  the 
handle  to  its  fidlest  extent,  and  lettmg  it 
go,  when  it  should  fiy  entirely  home.  If 
this  does  not  take  place,  the  plug  must  be 
releathered. 

The  handle  of  the  syi-inge  should  be 
graduated,  i.  e.  transverse  lines  should  be 
scratched  upon  it  with  the  end  of  a file,  or 
in  some  other  way,  so  that  when  its  de- 
scending movement  is  so  slow  as  not  to  be 
felt  by  the  hand,  it  may  be  indicated  to 
the  eye. 

The  syringes,  and  in  fact  all  the  mechani- 
cal apparatus  requisite  for  imection,  may  be 
purchased  of  Mr.  Neeves,  Percy  Crescent, 
Bedford  Square,  or  of  Mr.  Ferguson,  Gilt- 
spur  Street,  Smithfield. 

The  syringe  must  accurately  fit  the  stop- 
cocks and  pipes. 

Injecting  pipes. — These  must  be  of  various 
sizes,  to  suit  those  of  the  vessels  into  which 
they  are  to  be  introduced ; they  are  furnished 
with  two  short  transverse  arms,  by  which 
they  may  be  tied  to  the  vessel.  The  smallest 
pipes  which  are  made  easily  become  stopped 
up  unless  thoroughly  cleansed  after  use ; to 
remove  any  obstruction,  a very  fine  kind  of 
needle  made  of  watch-spring  is  required, 
and  may  be  procured  of  Mr.  Ferguson  as 
above. 

Stopcocks. — One  or  two  of  these  are  use- 
ful in  stopping  the  injection  from  retmuing, 
when  the  syringe  is  removed,  or  force  ceases 
to  be  applied  to  it. 

Forceps. — One  or  two  pairs  of  small  tena- 
culum forceps  must  be  at  hand ; these  are 
noticed  in  the  Inteoduction,  p.  xxii. 

Jars  or  other  vessels  for  holding  the  in- 
jection. These  may  consist  of  confectioners’ 
jam-pots,  or  may  be  made  of  tin.  The 
former  have  the  advantage  of  retaining  the 
heat  for  a considerable  time.  When  in  use, 
the  jars  must  be  placed  in  a water-bath,  or 
in  a tin  vessel  containing  water,  and  placed 
over  a stove. 

Stirring-rods. — These  must  be  made  of 
wood. 

Size. — The  colouring  matters  used  for  in- 
jection are  mostly  insoluble  powders.  These 
are  usually  mixed  with  size  or  some  fomi 
of  solution  of  gelatine,  which  holds  them  in 


suspension  better  than  water.  The  author 
of  the  application  of  this  substance  to 
injecting  purposes  we  believe  to  be  Mr. 
Goadby ; and  very  valuable  it  is. 

The  size  mostly  used  is  that  termed 
Young’s  patent  size,  and  it  is  sold  in  the 
shops.  It  should  be  clear’  and  fresh.  Those 
who  cannot  obtain  this  may  prepare  its 
equivalent  by  dissolving  1 pai-t  of  glue  in 
8 or  10  parts  of  water  with  the  aid  of  heat. 

The  pidncipal  liquid  injections  used  may 
be  arranged  according  to  their  colours.  In 
regard  to  the  proportions  of  the  coloiu’ing 
matter  to  that  of  the  size,  it  must  be  re- 
mai’ked  that  these  vary  as  used  by  different 
injectors,  and  that  in  general,  when  the 
vessels  to  be  injected  are  very  minute,  the 
size  should  be  somewhat  thinner,  and  the 
proportion  of  pigment  rather  less,  than 
imder  the  opposite  conditions.  When  the 
injection  is  directed  to  be  strained,  this 
must  be  done  through  a piece  of  new  flan- 
nel wi’ung  out  of  hot  water,  or  through  a 
‘ tammy  sieve,’  which  is  more  convenient. 
In  preparing  the  injections,  gi’eat  care  must 
be  taken  that  the  jars  are  perfectly  clean, 
and  that  no  old  injection  remains  adherent 
to  them.  The  colouring  matters,  whether 
diy  or  dissolved,  should  be  added  to  the 
size  previously  warmed  in  the  water-bath, 
or  the  tin  vessel  mentioned  above,  and  the 
whole  should  be  stirred  until  thoroughly 
incorporated.  When  trituration  is  spoken 
of,  it  must  be  understood  that  the  rubbing 
in  a mortar  should  be  continued  for  a long 
time,  until  the  substance  is  reduced  to  the 
finest  possible  state  of  powder. 

Harting  recommends  preparing  a stronger 
size  than  that  mentioned  above,  containing 
1 part  of  glue  to  4 of  water,  and  that  the 
chemical  substances  be  dissolved  in  the 
additional  water  requisite  before  being 
added  to  the  size,  which  would  seem  to  be 
preferable ; but  we  have  found  the  method 
recommended  to  answer  every  pui-pose,  and 
it  has  the  advantage  of  greater  simplicitv. 

Red  Injection. — This  is  best  made  with 
vennilion  (bisulphuret  of  mercury),  which 
before  use  should  be  carefidly  examined  as 
to  its  piuity  from  minute  colourless  ciy- 
stalline  particles,  by  viewing  it  by  reflected 
light,  when  they  are  easily  detected.  When 
the  vessels  to  be  injected  are  very  minute, 
the  vennilion  is  best  previouslv  levigated, 
i.  e.  triturated  in  a moidar  with  a small 
quantity  of  water,  the  whole  being  after- 
wards thrown  into  a large  amount  of  water, 
and  allowed  to  settle  for  a few  seconds,  so 
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that  the  coarser  particles  still  left  ma}'  siih- 
side  j the  upper  portions  of  the  liquid,  con- 
taining the  finer  parts  of  the  powder,  are 
then  poured  ofl'  and  allowed  to  settle,  the 
supernatant  water  being  ag.ain  poui’ed  oflj 
and  either  allowed  to  dry  slowly,  or  mixed 
while  moist  with  the  size. 

^ The  ordinary  proportions  for  this  injec- 
tion are ; — 

Vemiilion  lioz.  I . , . . , , . 

Size  ....  1 lb.  f (Avoirdupois  weight). 

or — 

Vermilion  164  grs.  fApoth.  wt.) 

Size  ....  4 oz.  (Avoird.  wt.) 

Stir  the  coloming  matter  weU  with  the 
wanned  size,  then  strain. 

Other  red  colouring  matters  have  been 
used,  but  they  cannot  be  recommended. 
Among  them  may  be  mentioned, — the  basic 
chromate  of  lead,  prepared  by  boiling  the 
neutral  chromate  with  caustic  or  carbonate 
of  potash ; the  biniodide  of  mercurj',  fonned 
by  decomposing  bichloride  of  mercuiy  with 
iodide  of  potassium  in  atomic  proportions ; 
the  oxysulphuret  of  antimony ; solution  of 
cannine  in  ammonia. 

Yellow  Injection. — This  is  prepared  with 
the  chromate  of  lead  (chrome-yellow),  as 


follows : — 

Take  of — 

Acetate  of  lead  380  grs. 

Bichromate  of  potash . . 162  grs. 
Size 8 oz. 


Dissolve  the  lead  salt  in  the  warm  size, 
then  add  the  finely  powdered  bichromate  of 
potash. 

As  thus  prepared,  some  of  the  chromic 
acid  remains  free,  and  is  wasted,  which  may 
be  obviated  by  preparing  the  chromate  of 
lead  with  the  chromate  of  potash,  in  the 


propoidions  of — 

Acetate  of  lead 190  grs. 

Chromate  of  potash  (neuti'al)  100  grs. 
Size 4 oz. 

or — 

Acetate  of  lead 196  gi’s. 

Bichromate  of  potash  76  grs. 

Carbonate  of  potash 41  grs. 

Size 4oz. 


The  chromate  of  lead  prepared  from  the 
bichromate  of  potash  alone  has  the  deepest 
colour,  and  is  that  generally  used. 

No  better  yellow  injection  than  this  can 
be  found,  or  is  requisite. 


White  Injection. — Tlie  best  white  injec- 
tion is  made  witli  carbonate  of  lead,  thus : 
take  of — 


Acetate  of  lead 190  grs. 

Carbonate  of  potash 83  grs. 

Size 4 oz. 


Dissolve  the  acetate  of  lead  in  the  warm  size 
and  filter ; dissolve  the  carbonate  of  potash 
in  the  smallest  possible  quantity  of  water, 
and  mix  it  ^vith  the  size. 

143  grains  of  carbonate  of  soda  may  be 
substituted  for  the  above  amoimt  of  carbo- 
nate of  potash. 

A white  injection  (very  inferior)  may  also 
be  made  ■ndth  cai’bonate  of  lime,  by  taking 
of — 


Pused  chloride  of  calcium. ...  Ill  gi's. 


Carbonate  of  potash 167  grs. 

Size 4 oz. 


286  grs.  of  carbonate  of  soda  may  be  substi- 
tuted for  the  carbonate  of  potash. 

nine  Injection. — In  whatever  manner  pre- 
pared, this  cannot  be  in  general  recom- 
mended ; for  blue  pigments  reflect  so  little 
light,  that  the  injections  made  with  them 
appear  almost  black.  The  only  one  worthy 
of  mention  is  prussian  blue  suspended  in 
oxalic  acid,  which  niaj'  be  prepared  with — 


Prussian  blue 73  grs. 

Oxalic  acid 73  gi-s. 

Size 4 oz.. 


the  oxalic  acid  being  first  finely'  tritiu'ated 
in  a mortar,  the  prussian  blue  and  a little 
water  afterwards  added,  and  the  whole 
then  thoroughly  mixed  with  the  previously 
wanned  size. 

General  method.  — When  the  part  for 
injection  has  been  selected,  the  fiist  pro- 
ceeding is  to  fix  the  pipe  in  some  vessel;  and 
the  larger  this  is,  the  more  easily  will  the 
pipe  be  inserted  and  fixed.  VTien  the  vessel 
has  been  isolated,  if  it  has  been  cut  across, 
the  pipe  should  be  inti’oduced  at  its  end, 
pushed  up  as  far  as  possible,  and  a piece  of 
not  too  thin  silk-thread  passed  beneath  and 
tied  around  it,  enclosing  of  coiuse  the  nozzle 
of  the  pipe ; the  ends  of  the  silk  should  then 
be  woimd  ai’oimd  the  aims  of  the  pipe  and 
again  tied,  so  that  the  pipe  may  remain 
finnly  fixed  in  the  vessel.  If  the  vessel  be 
not  divided,  a longitudinal  slit  shoidd  be 
made  in  it  for  the  inti'oduction  of  the  pipe, 
the  thread  being  passed  ai’ound  it  oy  a 
curved  needle,  the  eye  of  which  can-ies  the 
thread.  As  soon  as  the  pipe  has  been  fixed 
in  the  vessel,  all  other  vessels  communi- 
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cn.tiii"'  with  it  sliould  be  tied  firound  with 
silk-tiiread  or  closed  in  some  other  way  that 
the  injection  may  not  escape ; sometimes  it 
is  requisite  to  enclose  a part  of  the  tissue 
itself  in  the  lig'ature  j in  other  instances 
their  closure  may  he  effected^  by  fusion  of 
the  tissue  at  the  spot  from  which  the  injec- 
tion might  escape,  by  the  application  of  a 

red-hot  iron.  _ , , . i. 

The  organ  or  part  to  be  injected  is  then 
immersed  in  warm  water,  in  order  that  it 
niav  become  heated  thronghoiit ; and  if  it 
be  lai’ge  and  of  considerable  thickness,  this 
may  t^e  some  time,  and  fresh  warm  water 
must  be  added  at  intervals  to  keep  it  at  the 
same  temperatiwe,  which  should  be  about 
as  gi’eat  as  can  be  borne  by  the  hand.  If 
the  water  be  too  hot,  the  vessels  and  tissues 
win  be  rendered  brittle,  and  the  whole  will 
be  spoiled.  iNIoreover,  the  part  should  not 
be  kept  longer  in  the  water  than  is  absolutely 
requisite,  for  the  same  reason.  While  the 
tissue  is  becoming  heated  in  the  water,  the 
injection  should  be  prepared,  or  be  heated 
if  previously  prepared,  and  kept  constantly 
stirred;  the  stopcocks  should  also  be  im- 
mersed in  hot  water. 

As  soon  as  all  is  ready,  the  stopcock 
turned  open  is  fixed  to  the  syringe,  and 
some  hot  water  is  drawn  into  and  expelled 
from  the  sjTinge  two  or  three  times,  so  that 
it  may  become  properly  heated.  It  is  next 
filled  with  the  injection,  taldng  especial  care 
that  no  air  be  allowed  to  enter,  to  avoid 
which  it  must  be  filled,  emptied,  and  refilled 
several  times,  the  nozzle  being  kept  beneath 
the  surface  of  the  injection.  The  syiinge  is 
then  taken  in  the  hand,  a little  of  the  injec- 
tion being  forced  out  at  the  nozzle  of  the 
stopcock,  which  is  next  loosely  inserted 
into  the  pipe,  and,  some  of  the  injection 
being  urged  into  it  by  depressing  the  handle, 
the  pipe  is  filled,  and  the  nozzle  introduced 
into  it.  Very  gentle  pressure  is  then  made 
upon  the  piston,  so  that  the  injection  may 
be  driven  into  the  vessels,  and  this  must  be 
continued  until  the  piston  ceases  to  be  felt 
to  move,  or  is  seen  not  to  enter  the  syringe 
further,  bv  watching  the  graduations  on  its 
handle.  When  this  is  found  to  be  the  case, 
firmer  pressure  must  he  made  and  the  effect 
noticea.  But  practice  can  alone  guide  as  to 
the  time  at  which  the  pressure  slioidd  cease, 
or  when  as  much  injection  has  been  forced 
into  the  preparation  as  is  required.  Some 
judgment  may  be  made  from  the  colour 
assumed  by  the  primaratiou ; or,  the  stop- 
cock being  tuniecl  oft,  and  the  syringe  sepa- 


r.ated  from  it,  the  preparation  may  be  exa- 
mined with  a low  power,  while  laid  upon  a 
large  glass  plate. 

During  tne  continuance  of  the  process, 
the  preparation,  the  injection,  and  the  pipes 
must  be  kept  at  the  original  temperatiu-e ; 
and  should  any  part  be  found  to  become 
cool,  the  stopcock  must  be  turned  off,  the 
syiinge  separated,  the  injection  returned  to 
the  jajr,  fresh  warm  water  added  to  the 
preparation,  and  the  whole  process  recom- 
menced as  at  first. 

If,  dm’ing  the  process,  there  should  be  an 
escape  of  the  injection  from  any  part,  this 
need  not  cause  alaim  if  slight;  should  it, 
however,  be  considerable,  it  must  be  stopped 
by  one  of  the  means  pointed  out  above, — 
perhaps  by  the  orifice  of  the  vessel  and  sur- 
roimding  parts  being  grasped  by  the  tena- 
cidum-forceps,  and  the  whole  included  in  a 
ligature.  If  the  preparation  be  small,  not- 
withstanding a considerable  escape  of  the 
liquid,  a very  good  injection  may  often  be 
made. 

As  soon  as  the  injection  is  completed,  a 
ligature  should  be  placed  around  the  vessel 
into  which  the  pipe  is  inserted,  beyond  its 
nozzle ; the  pipe  is  next  removed,  and  the 

Haration  should  be  immersed  in  clean 
water,  and  kept  in  it  for  an  hoiu’  or 
two  at  least.  It  may  then  be  vrithdrawn 
and  sections  made  of  it  with  a knife,  razor, 
or  some  other  instinxment. 

Large  pieces  of  injected  preparations  are 
best  preseiwed  in  a stoppered  bottle  con- 
taining dilute  spirit  of  wine  (I  spirit  to  2 
water,  or  equal  parts).  See  also  Mountevo 
and  Pbeservation. 

When  two  or  more  sets  of  vessels  are  to 
be  injected,  the  process  should  be  continued 
unintemiptedly  until  completed;  i.  e.  as  soon 
as  the  injection  of  one  set  has  been  com- 
pleted, another  pipe  should  be  at  once  in- 
serted into  one  of  the  other  set,  and  so  on. 
Or  what  is  better,  if  possible,  the  pipes  for 
the  two  or  three  sets  should  be  introduced 
and  fixed  at  once,  before  the  process  is  com- 
menced. 

As  regards  the  period  after  death  at  which 
the  injection  shoidd  be  coinnienced,  this 
varies  with  the  kind  of  organ  or  tissue : if  it 
be  delicate,  the  sooner  the  better ; whilst  if 
the  vessels  be  comparatively  large,  by  some 
little  delay  the  tissue  becomes  somewhat 
softer  and  more  yielding. 

When  a tissue  has  been  successfully  in- 
jected, the  vessels  anpear  plump  aud'well 
filled  by  reflected  liglit.  But  if  they  be  not 


INJECTION. 


[ 382 


INJECTION. 


so,  the  preparation  has  its  value ; for  it  will 
perhaps  well  display  the  relative  positions 
of  the  capillaries  to  the  surrounding  tissues 
when  viewed  by  transmitted  light — often 
even  better  than  when  the  injection  has 
been  what  is  termed  successful.  In  fact, 
when  the  vessels  are  well  filled,  little  more 
can  be  seen  in  general  than  the  relative 
situation  of  the  vessels  to  each  other. 

The  choice  of  the  kind  of  injection  is  not 
a matter  of  much  importance,  except  as 
regards  the  facility  ■udth  which  the  vessels 
are  traversed.  The  arteries  are  in  general 
filled  with  red  injection,  the  veins  with  yel- 
low, and  the  ducts  (as  the  m-inary  tubules) 
with  white.  The  chromate  of  lead  is  perhaps 
the  finest  injection  and  runs  best,  except 
that  made  Avith  prussian  blue  and  oxalic 
acid,  which  does  not  reflect  enough  light 
where  the  vessels  are  to  be  viewed  by  re- 
flected light,  although  when  these  are  very 
minute  and  can  be  com^enientlj^  Auewed  by 
transmitted  light  it  may  be  prefen-ed. 

It  may  be  remarked  that,  if  it  be  requii-ed 
to  use  a yeUow  (the  chromate)  injection 
and  a white  (the  carbonate  of  lead)  for 
two  sets  of  vessels  in  one  preparation,  the 
chromic  acid  in  the  former  must  preAdously 
be  completely  neutralized,  otherwise  it  will 
render  the  white  (carbonate  of  lead)  yeUow. 
This  may,  however,  be  avoided  by  substi- 
tuting the  carbonate  of  lime  for  that  of 
lead. 

As  microscopic  objects,  nothing  can  ex- 
ceed the  beauty  of  injected  preparations ; 
and  to  be  seen  in  their  greatest  perfection, 
they  should  be  dried,  moistened  with  oil  of 
tm’pentine,  and  mounted  in  Canada  balsam. 
At  the  same  time  it  must  not  be  forgotten 
that,  when  dried  and  preserved  in  this  man- 
ner, the  real  arrangement  of  the  vessels  is 
more  or  less  distorted,  those  lying  in  dif- 
ferent planes  being  brought  into  the  same, 
and  so  on. 

In  Plate  31.  figs.  33,  34  and  36,  we  have 
given  representations  of  three  injections 
viewed  by  reflected  light, — fig.  35  being 
taken  from  the  liver  of  a cat,  in  which  in- 
jection made  witli  vermilion  was  throAvn 
into  the  portal  vein,  and  that  with  chromate 
of  lead  into  the  hepatic  vein ; fig.  34  is  a 
portion  of  the  lung  of  a toad  injected  with 
vermilion ; and  fig.  35  is  a portion  of  the 
kidney  of  a pig,  the  arteries  and  Malpighian 
tufts  (ICidnky)  being  filled  with  the  red 
(vennilion)  injection,  and  the  in-inary  tu- 
bules with  the  Avhite  (cai’bonate  of  lead). 

The  tissues  of  the  Invertebrata  are  so 
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soft,  that  the  ordinary  syringes  and  pipes 
can  rarely  be  used  for  injecting  them,  and 
recom’se  must  be  had  to  a finer  and  lighter 
form  of  apparatus.  One  recommended  by 
Rusconi  consists  of  a kind  of  trochar,  con- 
sisting of  a needle  and  the  quill  of  a crow, 
partridge,  or  some  small  bird.  In  using  it, 
the  sm^  vessel  through  which  the  injection 
is  to  be  thrown  is  held  with  forceps  against 
the  extremity  of  the  trochar,  and  punctured 
mth  the  nee^e.  The  quill  is  next  directed 
into  the  punctm’e,  and  the  needle  withdrawn. 
The  small  nozzle  of  a syringe  is  then  intro- 
duced into  the  upper  end  of  the  quill,  and 
the  injection  thrown  in.  A form  proposed 
by  Halting  consists  of  a common  glass 
pipette  of  moderate  Avidth,  and  of  a caout- 
chouc tube  the  smaller  end  of  which  is 
fastened  by  means  of  thread  to  the  broader 
end  of  a fine,  curved,  glass  nozzle.  In  using 
this  apparatus,  the  pipette  is  first  filled  Avith 
the  injection,  and  its  lower  portion  intro- 
duced into  the  broader  end  of  the  caout- 
chouc tube,  which,  fi’om  its  conical  form, 
it  accm-ately  closes.  The  caoutchouc  tube 
may  be  made  by  rolling  a piece  of  sheet 
caoutchouc  around  a glass  rod,  and  cutting 
the  superfluous  portions  awayAvith  scissors; 
the  freshly  divided  smiaces  wHl  adhere  by 
a little  kneading  Avith  the  nails,  and  they 
may  be  secured  by  solution  of  caoutchouc 
or  giitta  percha  in  oil  of  turpentine. 

Different  liquids  for  injection  are  also 
usually  requisite ; and  many  have  been  re- 
commended. Among  these  may  be  men- 
tioned,— 1,  indigo  triturated  Avith  oil,  and 
diluted  with  oil  of  turpentine ; 2,  oil-paints 
diluted  Avith  oil  of  tiu-pentiue ; 3,  infusion 
of  logwood  {Hcematoxylo7i) ; 4,  solution  ot 
camnne  in  size  or  in  ammonia;  and  5,  solu- 
tion of  alkanet  in  turpentine. 

A considerable  escape  of  the  injection  is 
often  imavoidable  in  these  cases,  and  must 
therefore  not  be  heeded. 

Some  injectors  simply  introduce  the  in- 
jection into  the  dorsal  vessel  or  lacimse, 
whence  it  is  propelled  to  all  parts  of  the 
body  by  the  circulation.  Thus  M.  Agassiz 
says  that  if  the  indigo  injection  (1)  be  in- 
ti’oduced  in  this  way  into  insects,  it  is  seen 
to  circulate  almost  instantaneously  in  every 
part  of  the  body,  and  on  subsequently  open- 
ing the  insect,  all  parts  of  the  body  are 
found  to  be  coloured.  We  believe  that 
M.  Blanchard  also  adopts  this  method. 
Probably  the  best  injections  for  this  pur- 
pose would  consist  of  the  alkanet  and  tur- 
pentine (5). 
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The  perfect  injection  of  an  organ  or  an 
entire  animal  of  considerable  size  is  a 
tedious  and  fatiguing  process.  We  have 
tlierefore  contrived  a veiy  simple  piece  of 
apparatus,  wliich  any  one  can  prepai’e  for 
liimself,  and  which  effects  the  object  by 
mechanical  means.  It  consists  of  a rect- 
angidar  piece  of  board,  2'  long  and  10"  wide, 
to  one  end  of  which  is  fastened  an  inclined 
piece  of  wood,  supported  by  two  props,  as 
shown  in  fig.  360.  The  inclined  portion  is 

Fig.  360. 


pierced  with  three  holes,  one  placed  above 
the  other,  into  either  of  which  the  syringe 
may  be  placed ; the  uppennost  being  used 
for  the  larger,  the  lowermost  for  the  smaller 
syringe ; and  these  holes  are  of  such  size  as 
freely  to  admit  the  syringe  covered  with 
flannel,  but  not  to  allow  the  rings  to  pass 
through  them.  The  lower  part  of  the 
syringe  is  supported  upon  a semianmdar 
piece  of  wood,  fastened  to  the  upper  end  of 
an  upright  rod,  which  slides  in  a hollow 
cylinder  fixed  at  its  base  to  a small  rect- 
angular piece  of  wood ; and  by  means  of  a 
horizont^  wooden  screw,  the  rod  may  be 
made  to  support  the  syringe  at  any  height 
required.  The  handle  of  the  syi’inge  is  let 
into  a groove  in  a stout  wooden  rod  con- 
nected by  means  of  two  cat^t  strings  with 
a smaller  rod,  to  the  middle  of  which  is 
fastened  a string  playing  over  a puUey,  and 
at  the  end  of  which  is  a hook  for  support- 
ing weights,  the  catgut  strings  passing 
through  a longitudinal  slit  in  the  inclined 
piece  of  wood. 

In  use,  the  part  to  be  injected  is  placed 
in  a dish  of  some  kind  containing  warm 
water,  supported  at  a suitable  height  beneath 
the  end  of  the  sjuinge  by  blocks  of  wood. 
The  syringe  is  then  filled  with  injection, 
passed  through  the  proper  apertoe  in  the 
inclined  board,  and  fitted  to  the  pipe,  the 
stopcock  being  turned  off.  The  rod  and 
stnngs  are  next  adjusted,  and  a suitable 
weight  being  added,  the  stopcock  is  very 
slowly  turned  on,  and  the  effect  wntched. 


If  the  handle  of  the  syringe  do  not  move, 
more  weight  must  be  added,  the  stopcock 
always  being  turned  off  when  this  is  about 
to  be  done. 

A great  advantage  of  this  apparatus  is, 
that  it  sets  at  liberty  the  hands,  so  that  an 
escape  of  injection  may  be  ai-rested,  or  fresh 
warm  water  added,  without  inteiTuption  of 
the  process. 

When  it  is  not  required  to  fill  the  capilla- 
ries, but  only  the  smaller  arteries  or  veins, 
the  colouring  matters  need  not  be  prepared 
by  double  decomposition,  and  the  following 
substances  may  be  used : — 

Red. — Size  1 lb.  (avoirdupois  wt.), 
vermilion  2 oz.  (avoird.  wt.). 

Yellow. — Size  1 lb.,  lOng’s  yeUow 
(oi^iiment)  or  chrome-yellow,  2^  oz. 

White. — Size  1 lb.,  flake-white,  3^  oz. 

Blue. — Size  1 lb.,  fine  blue  smalt  6 oz. 

Blaek. — Size  1 lb.,  lamp-black  1 oz. 

Injections  may  be  preserved  either  in  the 
diy  or  wet  state.  For  the  former,  sections 
shoidd  be  made,  thoroughly  dried  upon 
slides,  then  moistened  with  oil  of  tur- 
pentine, and  mounted  in  balsam.  For  pre- 
servation in  the  wet  state,  they  must  be 
mounted  in  ceUs  while  immersed  in  dilute 
spirit,  Goadby’s  B.  solution,  or  in  chloride 
of  zinc  (see  Mounting  and  Pbeserva- 
tion). 

We  have  not  space  to  give  a list  of  in- 
jected preparations  ; they  ai’e  all  veiy  beau- 
tiful, but  we  can  only  notice  a few  of  the 
most  interesting.  For  practice  in  the  art  of 
injecting,  we  may  recommend  the  kidney  of 
a sheep  or  pig, — one  system  of  vessels  being 
alone  tilled  with  red  or  yellow  injection ; and 
this  should  be  the  arterial.  Afterwards,  in 
another  kidney,  the  urinary  tubules  may  be 
injected  first,  with  white  injection,  and  sub- 
sequently the  arteries  with  red  or  yellow. 
A portion  of  the  small  intestine,  exhibiting 
the  general  capillaries,  with  the  plexuses  of 
the  villi,  forms  a beautifid  object  as  pre- 
pared fi'om  the  rabbit,  the  rat,  &c.  Among 
other  preparations  may  be  mentioned  the 
liver  of  various  animals,  as  the  cat,  the  rab- 
bit, &c. ; the  lungs  of  the  cat,  rabbit,  &c.,  in 
which  the  capillaries  ai’e  very  minute ; those 
also  of  the  reptiles,  as  of  the  frog,  triton, 
boa,  and  other  snalres,  in  which  they  are 
coarser,  but  very  beautifully  arranged ; the 
lungs  of  birds ; the  kidneys  of  the  frog  and 
triton ; the  web  of  the  frog’s  foot ; the  ciliaiw 
processes  and  choroid  coat  of  the  eye  ; the 
gills  of  the  eel  and  other  fishes ; the  lungs 
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of  kittens,  See.  which  have  not  breathed, 
the  air-cells  being  inj  ected  from  the  trachea ; 
the  skin  of  the  frog,  and  especially  of  the 
triton,  &c. 

Bibl.  BeiTes,  Aimt.  d.  Mikrosk.  Gebild. 
d.  3IenscJd,  Korp. ; Rusconi,  Ann.  des  Sc. 
Nat.  2 s4r.  xvii. ; Tiilk  and  Henfrey,  Aunt. 
3Ianipul. ; Doyere,  Comptes  Rend.  1841 ; 
Ilarting,  Het  Mikroskoop,  ^-c.,  abstracts  in 
Ed.  3Ionthly  Journ.  1852  ; Robin,  Eu  3Ii- 
croscope,  i^'c. ; Quekett,  on  Injections  j Goad- 
by,  in  Wjdhes’s  ‘ The  Mieroscopist.’’ 

INOMERIA,  Kiitz. — A genus  of  Oscilla- 
toiiacete  (Confeiwoid  Algaj)  -ndth  calca- 
reously  hardened  inemsting  fronds,  gi-owing 
on  stones  in  fr’esh  water.  The  fronds  are 
composed  of  vertical,  parallel,  whip-shaped 
filaments,  with  the  sheaths  obsem-e,  con- 
nected together,  and  decomposed  into  very 
slender  fibrils  above.  Kiitzing  supposes  his 
I.  Rccmeriana  to  be  synonymous  with  Has- 
sall’s  Lithonema  crustaceum. 

Bibl.  Kiitz.  Spec.  Air/,  p.  343,  Icon.  Rhys. 
ii.  pi.  83;  Hassall,  Brit.Freshw.  Alyce,  p.  2G6, 
pi.  65.  fig.  3. 

INSECTS. — A class  of  invertebrate  arti- 
culate animals. 

Char.  Head  distinct,  furnished  with  two 
autennie;  respiratory  organs  consisting  of 
tracheie ; cutaneous  skeleton  composed  of 
chitine. 

Insects  are  distinguished  from  the  Arach- 
nida  by  the  head  being  distinct  from  the 
thorax,  and  the  presence  of  antennae ; and 
from  the  Crustacea  by  the  respiratory  organs 
consisting  of  tracheae. 

Most  insects  have  three  pairs  of  leg;s ; and 
the  body  consists  usually  of  thirteen  seg- 
ments— one  for  the  head,  three  for  the 
thorax,  and  nine  for  the  abdomen,  the  legs 
being  attached  to  the  second,  third  and 
fom-fli  segments.  But  in  some  (Myriapoda) 
the  segments  of  the  body  and  the  legs  ai-e 
veiy  numerous. 

The  cutaneous  skeleton  or  integnment  of 
insects  probably  consists  of  three  layers — an 
outer  epidermic,  an  intemiediate  pigment-, 
and  an  internal  fibrous  layer ; but  consisting 
as  it  does  of  chitine,  it  is  very  imperfectly 
resolvable  into  its  elementary  components. 
The  epideiTnic  layer  often  presents  a distinct 
cellular  aspect  (PI.  28.  fig.  30  a),  sometimes 
the  cells  appeanng  as  if  flattened  and  over- 
lapping (PI.  28.  fig.  30  c),  and  their  free 
margins  fringed  with  minute  hairs  (fig.  306). 
In  other  instances,  the  epideraiis  appears 
uniform  and  structureless.  In  its  deeper 
portion,  the  epidermis  is  often  strongly  co- 


loured by  a resinous  pigment,  which  is 
renioveable  by  prolonged  maceration  in  solu- 
tion of  potash  or  in  oil  of  tur].ientine.  Be- 
neath these  imperfectly  separable  layers,  is 
another  representing  probably  the  cutis,  and 
consisting  mostly  of  numerous  secondary 
layers  made  up  of  fibres,  running  parallel 
or  interlacing,  and  leaving  fissmes  between 
them,  sometimes  presenting  a stellate  ap- 
peai’ance : these  fibres  may  be  separated  by 
maceration  in  caustic  potash. 

The  outer  siuTace  of  the  integument  of 
insects  is  usually  furnished  with  processes 
of  various  kinds,  as  tubercles,  hairs,  spines, 
scales,  &c.  (see  Hairs  and  Scales).  The 
iimer  surface  also  gives  off  processes,  which 
form  a Irind  of  internal  skeleton,  serving  for 
the  attachment  of  muscles,  &c.  In  sketch- 
ing the  various  parts  of  which  the  skeleton 
is  composed,  it  must  be  understood  that 
they  are  not  always  eqiially  distinct,  and 
that  upon  their  degice  of  development,  fonn 
and  general  structure,  the  characters  of  the 
families,  genera,  and  species  are  mainly 
founded. 

The  head  (fig.  361  a)  consists  of  an  upper 
anterfor  portion  (PI.  26.  fig.  1 d),  the  cl3'peus, 
and  an  upper  posterior  portion  (fig.  1 b),  the 
epicranium  or  vertex,  which  are  sometimes 
separated  by  a suture ; a posterior  portion 
or  occiput  (fig.  2-f-),  by  which  the  head  is 
articidated  -with  the  prothorax ; and  a pos- 
terior inferior  portion  (fig.  3 m),  the  gula. 

The  eyes  are  situated  upon  the  upper,  an- 
terior, or  lateral  parts  of  the  head,  and  are 
of  two  kinds,  simple  and  compound.  The 
simple,  called  ocelli  or  stemmata  (PL  28.  fig. 
2 a ; PI.  26.  fig.  24  6),  are  usually  from  one 
to  three  in  number,  but  sometimes  very 
numerous  in  larvai ; they  appear  like  shining 
smooth  specks  (PI.  26.  fig.  4),  and  usually 
form  a triangle  behind  or  between  the  com- 
pound eyes.  They  consist  of  an  arched, 
roimd,  or  elliptical  cornea,  behind  which  is 
a conical  or  cylindrical  lens.  The  optic 
nerve  fonns  a cup-shaped  expansion  for  the 
reception  of  the  lens,  which  is  suiTounded 
by  a la^'er  of  pigment  of  various  colours, 
resembling  a choroid  membrane. 

The  compound  eyes  (fig.  361  b)  are  two, 
largo,  usually  round  or  kidney  - shaped 
(PI.  26.  figs.  1 c,  3 c),  situated  upon  the 
upper  and  outer  part  of  the  head,  and  are 
sometimes  so  large  (as  in  the  Diptera,  Ii- 
bellula,  &c.)  as  almost  or  quite  to  touch 
each  other  in  front.  They  may  be  regarded 
as  composed  of  numerous  simple  eyes  closely 
aggregated ; their  corneie  vary  in  thickness. 
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are  but  slightly  arched,  (]^uadrangular  or 
hexagonal  in  fomi,  and  in  inunediate  con- 
tact laterally.  Hence  their  compound  cor- 
nea, when  viewed  from  before  or  behind. 


presents  the  appearance  of  a membrane  with 
numerous  beautifully  regular  six-  or  four- 
sided facets  (PI.  26.  figs.  6 a,  6).  The  facets 
are  very  variable  in  number ; but  often  many 


Fig.  361. 


Diagram  showing  the  principal  parts  of  the  cutaneous  skeleton  of  a grasshopper. 

a the  head,  mth  the  eyes  b and  the  antennse  c;  d,  the  thorax,  consisting  of  e the  prothorax,  to  which  the  first  pair 
of  Icga  f 18  attftchod ; the  mesothorax,  to  which  the  first  pair  of  wings  and  the  second  pair  of  legs  i are  attached  • 
A,  the  metathorax,  to  which  the  second  pair  of  wings  I,  and  the  third  pair  of  legs  m are  attached : abdomen  • m 

femur ; o,  tibia  with  its  spines,  and  p tarsus  with  its  claws.  ’ * 


thousands  are  present.  The  facets  are  some- 
times broader  in  front  than  behind,  and 
they  are  sometimes  doubly  convex  (as  in 
the  Lepidoptera),  at  others  concavo-convex 
(in  iMellida,  PI.  26.  fig.  6 c),  but  usually 
. the  surfaces  are  parallel.  The  cornea  pos- 
' sesses  a laminated  structure. 

Behind  each  cornea  is  a transparent  cone 
l;  (PI.  26.  fig.  6/),  representing  a crystalline 
I lens,  the  apex  of  which  is  imbedded  in  a 
j transparent  mass  corresponding  to  a vitreous 
I humour;  and  this  is  suirounded  by  a cup- 
shaped  expansion  of  a branch  of  the  optic 
'i  nerve.  The  len^h  of  the  lens  is  variaole, 

■ in  the  Diptera  being  very  short,  whilst  in 
the  Colooptera  and  Lepidoptera  it  is  five  or 
» six  times  as  long  as  broad,  and  in  Lihelhda 
I it  even  exceeds  this  length.  The  compound 


cone,  consisting  of  the  lens  and  virieous 
humour,  is  surrounded  by  a sheath  of  pig- 
ment, fonning  a choroid  membrane  (PI.  26. 
fig.  6y),  in  which  numerous  tracheae  ramify; 
this  extends  over  the  front  of  the  base  of 
the  cone,  leaving,  however,  a small  pupillary 
space  or  pupil,  which  is  separated  from  the 
back  of  the  cornea  by  an  anterior  chamber 
(fig.  6^. 

The  antmnes  are  noticed  under  Antknnje. 

The  trophi  or  organs  of  the  mouth  vary 
in  structure  in  the  different  orders,  but  the 
following  foim  the  typical  parts : an  upper 
central  single  piece,  the  labrum  or  upper 
lip  (PI.  26.  figs.  1 e,  3 e,  22  a),  forming  the 
upper  boundary  of  the  mouth,  and  articu- 
lated at  its  base  with  the  clypeus.  A lower 
single  piece,  fonning  its  lower  maigin,  called 
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the  labium  or  lower  lip  (PI.  26.  fig.  2 i,  I,  m). 
This  consists  of  severm  parts : the  most 
posterior  is  the  mentum  (fig.  3 1),  which  is 
articulated  posteriorly  with  the  gula  (fig.  3 n). 
Sometimes  an  intermediate  portion  occurs, 
the  submentum  (fig.  3 at  others  this  is 
consolidated  with  the  occiput  (fig.  2 »?) . The 
most  anterior  portion  is  the  ligula  (figs.  2, 
3 t),  which  is  feequently  notched  or  lobed, 
and  is  sometimes  ttimished  with  two  lateral 
portions  called  paraglossse  (fig.  2 *).  Between 
the  ligula  and  the  mentum  or  submentum 
are  the  palpigers,  one  on  each  side  (fig.  2 i)  ; 
these  are  sometimes  united,  and  to  them 
the  labial  palpi  (figs.  2,  3 k)  are  attached. 
Below  the  labmm  are  the  mandibles,  one  on 
each  side,  fonning  two  strong  cun'ed  jaws, 
and  frequently  tenished  with  poweiTul 
teeth  (figs.  3/,  22  b)  5 these  are  the  proper 
organs  of  manducation.  Below  the  mandi- 
bles are  two  other  lateral  organs,  the  maxillae 
(figs.  1,  2,  3 <7 ; fig.  22  c)  ; they  are  usually 
less  firm  than  the  mandibles,  and  serve  to 
hold  and  convey  the  food  to  the  back  of  the 
mouth.  Each  maxilla  is  furnished  with  a 
jointed  palp  (figs.  1,  2,  3 /i),  and  sometimes 
with  an  appendage  called  the  galea  or 
helmet  (fig.  22*),  and  an  inner  curved  and 
acute  portion  termed  the  lacinia  or  blade 
(fig.  22t).  In  some  insects  there  is  a di- 
stinct sort  and  projecting  organ,  forming  the 
floor  of  the  mouth,  the  lingua  or  proper 
tongue  (fig.  22  d)-,  the  tongue  of  the  cricket 
(fig.  23)  is  a favourite  and  beautiM  micro- 
scmic  object. 

These  structures  are  best  examined  in  the 
Coleoptera  or  Orthoptera,  in  which  most  of 
the  parts  we  have  described  are  distinct.  In 
the  other  orders  they  are  altered  in  structure 
to  adapt  them  to  the  nature  of  their  food. 
Thus  in  the  Lepidoptera,  the  labrum  and 
mandibles  are  reduced  to  three  minute  tri- 
angular plates;  the  maxillae  are  elongated 
to  form  the  antUa  (Antlia),  at  the  base  of 
which  a paii'  of  minute  palpi  are  often  to  be 
detected.  The  labium  is  small,  triangular, 
and  furnished  with  a pair  of  large  palpi 
clothed  with  long  hairs  or  scales,  and  serving 
for  the  defence  of  the  antlia. 

In  the  Hemiptera  (PI.  26.  figs.  26,  27), 
the  labrum  is  short  and  pointed,  and  over- 
laps the  root  of  the  rostrum ; the  mandibles 
and  maxillae  are  transformed  into  slender 
lancet-like  organs  (the  maxillary  palpi  being 
obsolete),  enclosed  within  the  equally  elon- 
gated homy  and  jointed  rostrum  or  labium, 
the  labial  palpi  also  being  obsolete. 

In  the  Diptera  (PI.  26.  figs.  29,  30), 


the  five  upper  organs,  together  with  the 
internal  tongue,  are  elongated  into  lancet- 
like organs,  the  maxillary  palpi  being 
attached  to  the  base  of  the  maxillae.  These 
six  organs  are  enclosed  in  a fleshy  thickened 
piece  (the  labium),  often  terminated  by  two 
large  lobes  which  act  as  suckers.  In  many 
species,  however,  some  of  these  lancet-lilce 
organs  are  obsolete.  This  kind  of  mouth  is 
termed  a proboscis. 

These  varieties  are  further  noticed  under 
the  heads  of  the  genera  selected  for  illustra- 
tion. 

Behind  the  head  we  have  the  thorax.  This 
consists  of  three  rings  or  pieces,  each  of 
which  supports  a pair  of  legs  (fig.  361  e,  g, 
k).  The  first  ring  is  called  the  prothorax 
(e),  the  second  the  mesothorax  (g),  and  the 
third  the  metathorax  (k).  Each  of  these 
rings  consists  of  a dorsal  and  a sternal  piece ; 
the  dorsal  half-rings  are  called  the  pro- 
notum,  mesonotum,  and  metanotum;  the 
ventral  or  sternal  the  prostemum,  meso- 
stemum,  and  metastemum.  In  the  four- 
winged insects,  the  anterior  wings  are 
attached  to  the  central  piece  or  mesothorax 
(^g),  the  posterior  •wings  to  the  metathorax 
(A).  In  the  Diptera,  the  'wings  are  attached 
to  the  mesothorax,  and  the  halteres  to  the 
metathorax.  Various  other  subdivisions 
have  been  made  of  these  parts,  but  they  are 
too  numerous  to  mention  here.  It  may  be 
remarked,  however,  that  the  epimera  are  the 
pieces  to  which  the  basal  joints  of  the  legs 
are  directly  attached ; that  the  under  part  of 
the  thorax  or  pectus  is  sometimes  furnished 
■with  an  elongated  acuminate  appendage,  the 
sternum ; and  that  the  scutellum  or  shield 
is  a piece  existing  at  the  upper  and  back 
part  of  the  mesonotum,  and  extending  be- 
tween the  ■wings. 

The  legs  (usually  called  feet)  are  placed 
on  the  imder  side  of  the  body,  and  are  joined 
to  its  segments  at  an  articidar  cavity  exist- 
ing between  the  sternum  and  the  epimeron, 
called  the  acetabulum.  Each  leg  usually 
consists  of  five  parts.  The  first  is  the  hip 
or  coxa  (PI.  28.  fig.  9 g)  ; but  sometimes 
there  is  a small,  very  moveable  piece  between 
the  epimeron  and  the  coxa  (Pi.  28.  fig.  9, 
between  f and  g),  called  the  trochantin ; 
this  is,  however,  generally  absent  or  con- 
solidated ■with  the  coxa.  The  second  joint 
is  the  trochanter  (PI.  28.  fig.  9 A) ; it  is 
mostly  small,  and  annular.  The  third  is  the 
thigh  or  femur  (fig.  361  m ; PI.  27.  figs.  4, 
6,  7 d),  the  thickest  and  usually  the  lai-gest 
joint  of  the  leg.  Next  comes  the  fourth,  the 
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tibia  (fig,  361  o ; PI.  27.  figs.  4,  6,  6,  7 c), 
which  is  thinner,  usually  compressed,  and 
frequently  furnished  with  spines,  spurs,  or 
other  appendages,  especially  at  its  end ; in 
the  ant  the  tibiae  nave  each  a beautiful 
pectinate  process.  The  last  portion  is  the 
foot  or  tarsus  (fig.  361^  ; PI.  27.  figs.  6,  7 «), 
which  consists  of  several  joints  aiTanged  in 
a row.  The  number  of  these  joints  varies  in 
difierent  insects;  sometimes  it  is  difierent 
in  the  anterior  and  posterior  pairs  of  legs ; 
they  are,  however,  most  commonly  five. 
The  last  joint  of  the  tarsus  is  usually  fur- 
nished with  appendages,  in  the  form  of 
hooks  or  claws,  mostly  two,  and  frequently 
serrated,  especially  near  the  base.  Some- 
times also  it  has  two  or  three  delicate  mem- 
branous or  fleshy  cushions,  called  pulvilli 
(PI.  27.  flgs.  7 & 8) ; these  are  more  or  less 
covered  with  hairs,  which  are  somfetimes 
terminated  by  little  disks  (fig.  9),  and  by 
which  it  is  supposed  that  the  insects  are 
enabled  to  ascend  or  adhere  to  polished 
surfaces  in  opposition  to  gravity.  In  other 
insects  elegant  brush-like  appendages  are 
met  with  in  the  same  situation.  Disks  of 
the  same  kind  but  larger,  and  peculiarly- 
arranged  hairs,  sometimes  occur  upon  the 
upper  joints  of  the  tarsus  (PI.  27.  fig.  6,  Dy- 
TiscTJS;  and  fig.  4 a,  Apis). 

The  structure  of  the  legs  of  insects  in  the 
larval  state  (PI.  27.  figs.  32,  33)  differs  con- 
siderably from  that  of  the  imago  as  de- 
scribed above. 

The  wings  are  dry,  membranous,  and 
transparent  organs,  consisting  of  two 
laminae  or  plates,  which  are  confluent  at  the 
margins ; these  plates  may  be  regarded  as 
folds  of  the  integument.  Between  them 
run  canals,  commonly  called  veins,  nerves, 
or  nervures,  which  are  more  or  less  munerous 
and  ramified ; and  upon  their  arrangement 
the  distinguishing  characters  of  the  genera 
&c.  are  sometimes  foimded  (Wings).  The 
veins  are  formed  by  two  wide  homy  half- 
canals in  the  upper  and  imder  plates,  of 
which  the  wings  consist.  The  main  veins 
arise  from  the  point  of  attachment  of  the 
wings  to  the  thorax,  and  gradually  diminish 
in  diameter  until  they  reach  the  extremity 
of  the  ydngs.  The  veins  convey  the  circula- 
' ring  fiquid,  and  contain  each  a tracheal 
branch,  which  communicates  with  the 
I trache®  of  the  thorax.  In  flight  they  ai-e 
! said  to  be  distended  and  the  wings  kept  ex- 
I panded,  by  air  from  the  interior  of  the  body. 

In  some  kinds  of  wings  the  circulating 
I-  currents  are  not  confined  to  narrow  channels 


as  in  the  veins,  but  traverse  a large  part  of 
the  breadth  of  the  wings  (Coccinella). 

Most  insects  have  four  wings ; but  in 
some  the  males  only  are  furnished  with  these 
appendages.  In  the  Diptera,theposteriorpair 
of  wings  are  rudimentary,  being  replaced 
by  two  little  club-shaped  bodies,  called  the 
/la^teres,  poisers,  or  balancers.  In  this  order 
also,  and  in  some  insects  belonging  to  other 
orders,  a pair  of  small  and  rounded  membra- 
nous or  scaly  appendages  are  attached  to 
the  back  of  the  base  of  the  first  pair  of 
wings,  called  in  the  former  the  squamae 
halteinim,  and  in  others,  alulae  or  winglets. 
The  anterior  pair  of  wings  are  in  some 
insects,  as  in  the  beetles  (Coleoptera),  hard, 
homy,  and  opake,  forming  wing-covers  or 
Elytra  (fig.  367),  and  the  lower  wings, 
which  are  usually  larger,  are  folded  together 
beneath  them,  when  at  rest.  In  others,  the 
posterior  wings  disappear,  and  the  elyti-a 
coalesce  at  their  inner  mai’gins.  Sometimes 
the  anterior  wings  are  homy  or  leathery  at 
the  base,  and  membranous  towards  the 
summit  (fig.  366) ; these  are  called  hemelytra. 
At  others,  all  the  wings  are  thin,  membra- 
nous, and  transparent,  as  in  Hy7nenoptera 
and  Neuroptera. 

In  the  Lepidoptera,  they  are  covered  with 
beautiful  feathers  or  Scales.  In  this  order 
there  exists  upon  the  upper  side  of  the  pro- 
thorax, a pair  of  oval  plates  covered  vritli 
hairs,  and  called  patagia  or  tippets.  The 
mesothorax  also  is  furnished  at  its  sides  with 
a pair  of  large  triangular  scales,  called  pte- 
^yfiodes,  paraptera,  or  tegul® ; these  are 
attached  to  the  upper  part  of  the  base  of  the 
anterior  wings,  and  they  are  often  covered 
with  hairs  or  scales  of  a different  colour  from 
those  on  the  other  parts  of  the  thorax. 

There  are  also  other  modifications  of  the 
wings  of  certain  insects,  adapting  them  for 
special  functions.  In  the  Orthoptera  these 
modifications  are  the  agents  producing  the 
well-known  chirping  sounds,  as  in  the  male 
cricket  and  grasshopper.  In  the  common 
house-cricket,  Acheta  domestica,  each  of  the 
upper  wings  or  elytra  exhibits  a clear  space 
near  the  centre  (PI.  27.  fig.  10  a),  traversed 
by  a single  vein  only,  or  at  least  by  a very 
few  veins.  This  space  has  received  the  name 
of  the  dmm  or  tympanum.  Boimding  it  ex- 
ternally is  a large  dark  longitudinal  vein, 
proyided  with  three  or  four  elevated  longi- 
tudinal ridges.  Immediately  in  front  of  tlie 
tympanum,  near  the  base  of  the  elyri'a,  is  a 
transverse  horny  ridge,  tapering  outwards 
and  furnished  with  numerous  snort  trans- 
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verse  ridges  or  teeth,  and  forming  a kind  of 
Hie  or  bow  (PI.  27.  fig.  10  b).  When  the 
two  elyti'a  are  rubbed  across  each  other,  the 
bow  being  drawn  across  the  ridges  gives 
rise  to  the  peculiar  sound,  the  intensity  of 
which  is  increased  by  the  tyinpammi  acting 
as  a sounding-board.  The  apparatus  of  the 
grasshopper  is  essentially  of  the  same  struc- 
tiire.  It  must  be  stated,  however,  that  va- 
rious other  explanations  of  the  origin  of  the 
stridulating  noise  produced  by  these  insects 
have  been  given.  Thus  by  some  authors  the 
two  bows  are  stated  to  work  across  each 


other,  whilst  by  others  the  legs  are  supposed 
to  act  against  the  bow.  This  subject  pos- 
sesses interest  for  future  observation. 

In  other  insects,  there  is  a peculiar  mecha- 
nism for  uniting  the  anterior  and  posterior 
wings  of  each  side,  so  that  they  may  be  kept 
steady  and  may  act  in  unison  dining  flight. 
In  the  Lepidoptera,  the  moths  only  are  pro- 
vided with  a minute  hook  arising  from  the 
base  of  the  costal  nerve  of  the  lower  wing, 
and  inserted  into  a socket  near  the  base  of 
the  main  nerve,  on  the  under  side  of  the 
upper  wing.  In  the  Hymenoptera,  there  are 
many  such  hooks  arranged  along  part  of  the 
cost^  nerve  at  the  anterior  and  upper 
margin  of  the  second  pair  of  wings  (PI.  27. 
fig.  13).  When  the  wings  are  expanded, 
these  attach  themselves  to  a little  fold  on 
the  posterior  margin  of  the  anterior  wing 
(fig.  11  n),  along  which  they  play  freely 
when  the  wings  are  in  motion,  sliding  to  and 
fro  like  the  rings  on  the  rod  of  a window- 
curtain.  These  hooks  ai’e  somewhat  twisted 
towai’ds  their  free  end,  recurved  and  some- 
times notched  at  the  point.  They  vary  in 
number  in  different  genera  and  even  in 
the  sexes.  In  the  Hemiptera  the  whole 
margin  of  part  of  the  anterior  wing  is  hooked 
over  a corresponding  recurved  part  of  the 
posterior,  so  as  to  produce  the  same  effect. 

The  abdomen  (fig.  361 «)  forms  the  third 
and  terminal  portion  of  the  body  of  insects. 
It  usually  consists  of  nine  or  ten  rings  or 
joints,  the  posterior  of  which,  however,  are 
sometimes  so  concealed,  so  small  or  so  fused 
with  the  others,  that  they  appear  to  be 
absent.  The  abdomen  contains  the  prin- 
cipal part  of  the  alimentary  canal  and  its 
appendages,  with  the  organs  of  reproduction. 

The  alimentary  canal  varies  in  length  in 
different  insects,  and  even  in  the  same  insect 
at  various  periods  of  its  development.  It 
consists  of  the  following  parts  :^I.  The  oeso- 
phagus (PI.  28.  fig.  2 b),  a muscular  organ 
extending  through  the  thorax  ; it  is  some- 


times dilated  to  form  a crop  or  ingluvies,  as 
in  the  Lepidoptera,  Hymenoptera,  and  Di- 
ptera ; and  this  occasionally  fonns  a lateral 
sac,  connected  with  the  oesophagus  by  a 
narrower  portion  only,  and  called  a sucking 
stomach.  2.  Next  follows  the  muscular 
stomach,  proventriculus  or  gizzard  (PI.  28  e), 
which  is  distinguished  by  the  frequently 
great  development  of  its  lining  membrane 
into  plates,  teeth,  or  hooks  of  homy  tissue 
(PI.  27.  fig.  1) ; these  serve  to  triturate  the 
food,  and  have  long  been  known  as  beautiful 
microscopic  objects.  3.  This  is  succeeded  by 
a long  cylindrical  true  stomach  or  ventri- 
culus  {d),  in  which  digestion  takes  place. 
4.  Behind  this  is  a longer  or  shorter  small 
intestine  (PI.  28.  fig.  2,  between  d and  ^), 
teiminating  in  5,  a dilated  portion,  forming 
a large  intestine  or  colon ; behind  which  is 
a short  rectum.  The  structm’e  and  length 
of  the  parts  of  the  alimentary  canal  vary 
generally  according  to  the  nature  of  the 
food,  although  this  is  not  always  the  case  in 
regard  to  the  latter. 

The  alimentary  canal  is  covered  by  an 
outer  homogeneous  peritoneallayer;  beneath 
which  is  a muscular  coat,  consisting  of  lon- 
gitudinal and  transverse  fibres.  Internally 
it  is  lined  by  a homogeneous  epithelial  layer, 
consisting,  in  part  at  least,  of  chitine.  Be- 
tween the  latter  and  the  muscular  coat,  at 
the  middle  of  the  alimentary  canal,  is  a layer 
of  cells,  which  probably  perform  a glandular 
function.  The  large  intestine  or  colon  of  most 
insects  in  the  imago  state  contains  from 
four  to  six  peculiar  organs  of  doubtful 
nature,  arranged  in  pairs,  either  transversely 
or  longitudinally.  These  consist  of  rtans- 
parent  rounded,  oval,  or  elongated  tubercles, 
projecting  inside  the  colon,  sometimes  with 
a horny  ring  at  the  base,  and  traversed  by 
tufts  of  tracheae.  These  organs  are  most 
numerous  in  the  Lepidoptera.  They  are 
never  found  in  insects  in  the  larva-  or  pupa- 
state. 

In  most  insects  salivary  glands  are  present 
as  one,  two,  or  rarely  three  pairs  of  colom*- 
less  sacs  or  tubes  of  very  A'ariable  form  and 
length,  sometimes  scarcely  extending  beyond 
the  prothorax,  at  others  accompanying  the 
alimentary  canal  into  the  abdomen.  They 
consist  of  an  outer  homogeneous  envelope, 
lined  with  colourless  nucleated  cells,  and 
frequently  have  one  or  more  distinct  ducts, 
sometimes  containing  a spiral  fibre ; they 
terminate  near  the  mouth,  in  some  insects 
the  ducts  previously  expanding  mto  a reser- 
voir. 
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A distinct  liver  is  not  present  in  insects, 
its  function  being  performed  by  the  glandulai' 
cells  in  the  walls  of  the  true  stomach.  In 
many  insects,  cmcal  appendages  arise  from 
the  latter,  and  also  contain  cells  which  secrete 
a biliary  liquid. 

In  some  insects  the  small  intestine  is  fur- 
nished with  glandular  appendages  in  the 
form  of  tubular  caeca,  probably  representing 
a pancreas. 

Intimately  connected  with  the  digestive 
and  assimilative  process  is  a curious  organ 
called  the  fatty  body.  This  attains  its  maxi- 
mum of  development  towards  the  end  of  the 
larval  period  of  existence.  It  consists  of  a 
numher  of  fat-cells  imbedded  in  a reticular 
or  lamellar  tissue  (PI.  28.  fig.  28),  composed 
of  a number  of  somewhat  angular  lobes  con- 
nected by  narrow  processes  having  inter- 
spaces between  them.  These  are  originally 
formed  from  rounded  nucleated  cells,  which 
have  given  oft’  anastomosing  processes  (fig. 
29).  It  is  ti’aversed  by  a number  of  slender 
tracheae,  and  occupies  the  interspaces  of  the 
various  abdominal  organs.  Eacli  lobe  con- 
sists of  an  outer  structoeless  membrane, 
enclosing  the  fatty  matter  imbedded  in  an 
amorphous  or  granular  substance.  It  ap- 
peals to  form  a reseiwoir  of  nouiishment  for 
the  insect  during  the  pupa-state. 

In  most  insects  are  found  several  slender 
and  elongated,  mostly  simple  tubulai’  glands, 
opening  by  simple  or  united  ducts  into  that 
end  of  the  true  stomach  corresponding  to 
the  pylorus  (PI.  28.  fig.  2 e).  Their  free  ends 
are  either  caecal  or  unite  with  each  other. 
They  are  often  very  long,  and  much  con- 
voluted around  the  intestines,  sometimes 
presenting  a varicose  appearance,  and  di- 
lated near  their  termination.  These  are  the 
Malpighian  vessels,  and  thev  probably  per- 
I form  the  function  of  a kidney,  uric  acid 
1 having  been  found  in  them.  They  are 
I usually  yellowish  or  brownish,  and  consist 
\ of  a homogeneous  outer  coat,  lined  with 
i epithelial  cells.  Some  authors,  however, 
consider  that  the  renal  organ  is  represented 
by  one  or  more  long  vessels  convoluted 
upon  the  colon,  and  opening  close  to  the 
) anus.  And  we  have  tound  in  the  cater- 
['  pillar  of  the  fox-moth,  Lasiocampa  rubi, 

I numerous  long  convoluted  tubes,  of  a 
I milk-white  colour,  filled  •with  perfect  octo- 
hedra  and  prisms  of  oxalate  of  lime. 
These  tubular  organs  terminated  in  the 
I rectum  close  to  the  anus  by  very  slender 
i ducts,  whilst  at  the  upper  ends,  which 
I reached  to  about  the  anterior  third  of  the 


body,  they  wero  coiled  upon  themselves,  or 
united  -with  each  other. 

Other  glandular  or  secreting  organs  also 
occur  in  insects.  Thus  organs  correspond- 
ing to  the  cutaneous  glands  of  the  Vertebrata 
are  often  met  -ndth  as  rounded  glandular 
cysts  diffused  beneath  the  integument,  and 
called  glandulse  odoiifer® ; they  open  at  the 
junction  of  the  segments  of  the  body,  or  at 
the  joints  of  the  legs,  by  very  short  ducts, 
and  poiu’  out  a strongly-smelfing  secretion. 
In  other  insects,  similar  organs  are  concealed 
at  the  posterior  end  of  the  body,  and  pom- 
out  them  secretion  near  the  anus.  Among 
the  Hymenoptera,  the  females  are  often  fiu-- 
nished  •with  a glandular  apparatus  which 
secretes  the  poison  of  the  Sting. 

Spinning  organs.  A large  number  of  those 
insects  which  undergo  perfect  metamoipho- 
sis  are  furnished  in  the  lai-val  state  -with 
spinning  organs,  -with  the  secretion  of  which 
many  larvae,  before  entering  the  pupa  state, 
weave  a cocoon  or  enclose  a cavity  in  which 
to  pass  their  period  of  rest,  while  others  use 
this  secretion  for  agglutinating  foreign 
bodies  to  serve  the  same  purpose.  The 
glands  secreting  the  silk  consist  of  two  long, 
tubular  caeca  (El.  27.  fig.  16),  which  in  a 
more  or  less  coiled  state  occupy  the  sides  of 
the  body,  and  terminate  anteriorly  in  two 
nan-ow  excretory  ducts,  dilated  to  form  a 
reservou-,  and  the  common  oiifice  of  which 
opens  outside  the  mouth  on  a short  tubercle 
beneath  the  labium.  The  caterpillar  is  able  to 
compress  the  silken  threads  by  the  contrac- 
tion of  an  angle  formed  by  the  two  capillary 
tubes  at  their  point  of  union,  and  is  thus 
enabled  to  suspend  itself  by  the  threads. 
The  material  of  the  silk  is  always  colourless, 
and  derives  the  colour  which  it  presents  in 
certain  instances  from  a varnish  secreted  in 
the  resei-voirs,  and  issuing  along  -wdth  the 
former. 

The  heart  in  insects  exists  as  a long  con- 
tractile dorsal  vessel,  constricted  at  intervals. 
This  terminates  posteriorly  in  a blind  end, 
and  is  narrower  in  front.  The  posterior 
portion  pei-foi-ms  the  functions  of  a heart, 
whilst  the  anterior  represents  an  aorta,  and 
conveys  the  blood  from  the  heart  to  the 
body.  From  the  mouth  of  the  aorta  the 
blood  passes  without  any  vascular  walls  in 
regular  currents  taking  all  directions,  and 
running  into  the  antenn.-e,  the  extremities, 
the  wings,  and  other  appendages,  retuniing 
ns  a venous  current.  I’he  Flood  finally 
foi-ms  two  principal  lateral  currents  di- 
rected towards  the  end  of  the  abdomen, 
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and,  accnniulating  in  the  neighbourhood  of 
the  heart,  is  brought  by  its  diastole  through 
the  lateral  A’alvular  fissures  existing  in  it, 
whence  it  is  again  driven  through  the  aorta 
as  before.  The  walls  of  the  dorsal  vessel 
consist  of  longitudinal  and  transverse  fibres, 
surrounded  externally  by  a very  delicate 
peritoneal  layer.  The  cavity  of  the  heart  is 
lined  by  another  delicate  membrane,  which 
in  the  constricted  pai’ts  forms  internal  val- 
vular projections,  whereby  the  dorsal  vessel 
is  divided  into  as  many  chambers  as  there 
are  consti'ictions.  Each  of  these  cardiac 
chambers  is  furnished  at  its  front  end,  right 
and  left,  with  a fissure  which  can  be  closed 
internally  by  a valvular  membranous  fold. 
The  cardiac  chambers  contract  in  regular 
succession  from  behind  forv^ards,  and  thus, 
with  the  aid  of  the  valvular  apparatus,  which 
prevents  the  lateral  exit  of  the  blood,  pro- 
pel this  liquid  into  the  aorta.  This  is  no- 
thing more  than  a continuation  of  the  most 
anterior  heart-chamber,  and  runs  as  a simple 
naiTow  tube  beneath  the  back  of  the  thorax, 
where  it  terminates  either  in  a single  aper- 
ture, or  divides  into  several  short  branches, 
which  also  terminate  suddenly  in  open  ori- 
fices. The  number  of  chambers  varies ; but 
veiy  frequently  there  are  eight. 

In  the  antennae,  legs,  and  other  appen- 
dages of  the  body  of  insects,  the  arterial  and 
venous  currents  may  be  seen  lainning  toge- 
ther, whilst  in  the  wings  the  currents  are 
distinct. 

The  blood  of  insects  usually  consists  of  a 
colourless  liquid  containing  rounded  or  oval, 
colourless,  nucleated  corpuscles  (Tl.  40.  fig. 
33)  ; but  sometimes  it  is  yellowish  or  gi’een- 
ish,  and  rarely  red. 

The  respiration  of  insects  is  effected  by 
means  of  TnACHEiE,  two  or  more  large 
tnmks  of  which  usually  ti’averse  the  body 
longitudinally,  giving  oif  branches  which  run 
in  all  directions,  and  communicating  with 
the  air  by  numerous  short  tubes,  connected 
at  or  near  the  sides  of  the  body  with  orifices 
tenned  Spibacles  or  stigmata.  Of  those 
insects  which  live  in  water,  some  have  stig- 
matic  orifices  which  are  brought  into  rela- 
tion with  the  air  at  the  smTace  of  the  water ; 
whilst  others  in  the  larval  state  respue  the 
air  mixed  with  the  water  in  which  they  live, 
this  process  being  facilitated  by  the  presence 
of  external  branchiae,  or  processes  of  the  in- 
tegiunent  in  the  form  of  leaves,  plates,  or 
hairs,  through  which  numerous  tracheae 
ramify  in  every  duection. 

The  nervous  system  of  insects  consists 


essentially  of  a series  of  ganglia,  an’anged  in 
pairs,  one  for  each  segment  of  the  body,  and 
situated  between  the  alimentarv  canal  and 
the  under  surface  of  the  body.  The  ganglia 
of  each  pair  are  mostly  united  vrith  each 
other,  hut  sometimes  distinct,  and  are  con- 
nected with  those  adjacent  by  longitudinal 
cords.  The  uppermost  pair  of  ventral  ganglia 
is  connected  oy  two  lateral  cords  surroimd- 
ing  the  oesophagus  with  a large  cephalic  gan- 
glion or  brain.  From  the  ganglia  branches 
are  distributed  to  aU  parts  of  the  body.  A 
sympathetic  system  of  nerves  is  also  present. 

Want  of  space  compels  us  to  limit  the 
notice  of  the  reproductive  organs  to  the 
description  of  PI.  27.  figs.  18  & 19. 

Many  insects  undergo  complete  metamor- 
hoses,  between  the  period  at  which  they  are 
atched  and  that  at  which  they  attain  their 
full  development.  On  first  leaving  the  egg, 
they  assume  a more  or  less  worm-like  form, 
known  as  the  larva,  caterpillar,  or  maggot. 
The  next  stage  is  that  in  which  they  usually 
neither  move  nor  talce  food,  when  they  form 
the  nympha,  pupa,  or  chrysalis.  This  state 
is  succeeded  by  that  of  the  perfect  insect 
or  imago.  In  other  insects,  however,  among 
the  Orthoptera,  Hemiptera,  andNeuroptera, 
the  metamoiphosis  is  incomplete,  the  body, 
legs,  and  antennse  of  the  larva  being  nearly 
similar  in  form  to  those  of  the  imago,  but 
the  wings  are  wanting.  In  some  insects, 
also,  of  the  above  orders,  the  pupa  con- 
tinues to  be  active,  differing  only  fi-om  the 
larva  in  its  larger  size,  and  in  having  acquued 
rudimentary  wings  (PI.  28.  figs.  15, 17,  21). 

In  some  insects  the  only  change  consists 
in  eedysis,  without  material  alteration  in 
structure. 

Examination,  ^c.  The  external  parts  and 
organs  of  insects  are  usually  examined  as 
opake  objects,  the  animals  being  held  in 
the  stage-forceps.  This  method  is,  however, 
often  very  unsatisfactory;  and  the  best  is 
to  press  them  as  much  as  possible  between 
two  slides,  without  crushing,  and  to  fasten 
the  slides  together  with  india-rubber  bands 
or  fine  string,  so  that  the  parts  may  dry  in 
the  compressed  form.  "When  subsequently 
soaked  in  oil  of  tui'pentine,  and  mounted  in 
balsam,  they  wiU  become  much  more  trans- 
parent and  distinct.  By  prolonged  macera- 
tion in  tui’pentine,  the  whole  of  the  pigment 
may  be  removed,  which  causes  the  structure 
to  be  seen  very  distinctly.  When  the  organs 
arevery  hard  and  thick,  theymay  be  softened 
by  boiling  water,  or  solution  of  potash, 
before  being  pressed  between  the  slides. 
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Tlie  internal  organs,  which  are  very  deli- 
cate, must  be  brought  to  view  by  dissection 
imder  water,  the  insect  hein»  fixed  by  pins 
stuck  into  the  leaded  cork  (Intkod.  p. 
xxiii). 

The  smaller  and  more  delicate  insects, 
aquatic  larvae,  &c.,  are  best  preserved  in  so- 
lution of  chloride  of  calcium  or  glycerine, 
mounted  in  suitable  glass  cells. 

To  preserve  insects  for  the  future  exami- 
nation of  the  internal  structm’e,  they  should 


be  kept  in  solution  of  chloride  of  zinc ; but 
when  very  soft  and  fragile,  they  may  be  kept 
in  spirit  and  water. 

Insects  are  divided  into  two  sections,  and 
these  into  twelve  orders,  thus : — 

Section  1.  Apiropoda. 

Char.  Legs  numerous  ; thorax  not  sepa- 
rated from  the  abdomen. 

Ord.  1.  Myriapoda.  Wings  absent ; legs 
numerous  (24  or  more),  terminated  by 


Fig.  362. 


lulus  terrestris.  Magnified  2 diameters. 


a single  claw ; eyes  collected  into  two 
groups,  variable  m number,  sometimes 
absent  (fig.  362). 

Section  2.  Hexapoda.  Legs  six ; thorax 
distinct  from  the  abdomen. 

Ord.  2.  Thysanura.  Wings  absent;  not 
undergoing  metamorphosis ; not  parasitic ; 
mouth  furnished  with  mandibles  and 
maxillae ; eyes  simple,  in  two  groups ; 
abdomen  mostly  terminated  by  setae  or  a 
bifid  tad. 

Ord.  3.  Anoplura  or  Parasitica  (Lice,  PI.  28. 
figs.  3-8).  Wings  absent;  not  under- 
going metamorphosis;  parasitic  (eyes  two, 
simple,  sometimes  none). 

Ord.  4.  Suctoria  or  Siphonaptera  (Fleas). 
Wingless ; metamorphosis  complete ; 
mouth  suctorial;  rostrum  composed  of 
two  serrated  lammae  and  a thin  suctorial 
seta,  included  in  a jointed  two-valved 
sheath. 

Ord.  6.  Strepsiptera  or  Wiipiptera.  Males 
with  four  wings ; anterior  wings  two  smaU 
moveable  corpuscles ; posterior  wings 
large,  membranous,  in  the  form  of  a q^ua- 
drant  of  a circle,  longitudinally  folded  like 
a fan.  Females,  apterous,  vermiform, 
without  legs.  Metamorphosis  complete; 
mandibles  two,  narrow,  somewhat  curved ; 
palpi  two,  biarticulate,  far  apart,  inserted 
beneath  the  head  Qarvse,  pimse,  and 
females  living  parasitically  in  Hymeno- 
pterous  insects). 


Ord.  6.  Diptera  (Flies).  Wings  two,  with 
alulets  at  the  base ; two  halteres ; mouth 
suctoiial;  labium  not  furnished  with  palpi, 
prolonged  into  a proboscis  or  sheath,  and 
enclosing  setae  variable  in  number ; palpi 
(maxillaiy)  two,  at  the  base  of  the  pro- 
boscis ; metamorphosis  complete. 

Ord.  7.  Eymenoptera  (Bees,  Wasps,  &c.). 
Wings  four,  membranous,  posterior  ones 
smaller,  and  with  fewer  veins ; maxillae 
elongate,  generally  slender,  sheathing  the 
labium ; abdomen  of  the  females  almost 
always  teiminated  by  a borer  or  a sting ; 
metamorphosis  complete  (fig.  363). 


Fig.  363. 


Tenthrcdo  nassata. 
Magnified  2 diameters. 


Ord.  8.  Lepidoptera  (Butterflies,  Moths). 
Wings  foiu,  membranous,  covered  with 
colom-ed  scales ; mouth  furnished  with 
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an  involute,  spiral  tongue,  composed  of 
the  elongated  maxillae ; metamorohosis 
complete  (fig.  364). 


palpi  none  ; metamoi’phosis  with  few  ex- 
ceptions incomplete  (fig.  366). 

Fig.  366. 


Fig.  364. 


Canal's  Plexippe. 
Nat.  size. 


Ord.  9.  Neuropte)'a  (Lace-'wings,  Dragon- 
flies, &c.).  Wings  four,  membranous,  ge- 
nerally pellucid,  reticulated,  naked,  very 
often  equal;  mouth  not  suctorial,  hut 
mostly  made  for  manducation ; mandibles 
in  some  obsolete ; females  never  furnished 
■with  a sting,  and  but  rarely  with  a borer  or 
exserted  oviduct ; metamorphosis  mostly 
incomplete,  in  some  complete  (fig.  366). 

Fig.  365. 


Reduvius  tuberculatus. 
Nat.  size. 


Ord.  11.  Ori/fopiera  (Grasshoppers,  Crickets, 
&c.).  Wings  four,  the  upper  coriaceous, 
veiny,  the  inferior  membranous,  longitu- 
dinally plaited  like  a fan ; mouth  serving 
for  manducation,  'with  strong  mandibles ; 
maxillae  furnished  -with  a cylindrical  hel- 
met ; metamoi’phosis  incomplete. 

Ord,  12.  Coleoptei'a  (Beetles).  Wings  four. 


Ccrambyx  sedilis. 
Nut.  size. 


Libellula  depressa. 

Nat.  size. 

Ord.  10.  Hemiptera  (Bugs,  &c.).  Wings 
foiu:,  all  memoranous,  or  the  anterior  ones 
coriaceous  at  the  base,  and  thicker;  mouth 
with  a jointed  rostrum  (labiimi),  en- 
sheathing  setae  (mandibles  and  maxillae) ; 


anterior  hard,  coriaceous  or  homy  (elytra), 
covering  the  posterior,  which  are  mem- 
branous and  transversely  folded;  mouth 
formed  for  manducation,  furnished  -with 
mandibles,  maxUlae,  and  palpi,  both  labial 
and  maxUlary ; metamorphosis  complete 
(fig.  367). 
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Bibl.  Newport,  Todds  Cycl.  Anat.  and 
Phys.  art.  Insects ; Kirby  and  Spence,  Intro- 
duction to  Entomology ; Buimeister,  Handh. 
d.  Entomolog.  (tr.  by  Sbuckard)  ; Newman, 
Hist,  of  Insects ; Siebold,  Lehrb.  d.  Vergl. 
Anat. ; Skaiis-Durckbeiin,  Consid.  gMral. 
s.  V AnatomieComp.  d.  Anim.  Articul.',  West- 
wood,  Introduction  to  the  Classification  of  In- 
sects (copious  Bibl.)  ; id.  Butterflies^  Great 
Britain ; V.  d.  Iloeven,  Handh.  d.  Zoologie ; 
Blancbai'd,  New  EVeneh  edition  of  Cuvier's 
Begne  Animal  •,  Stephens,  Manual  M Brit. 
Beetles,  and  Brit.  Entomology ; Laporte 
and  Gory,  Hist.  not.  d.  Insectes ; Spiy  and 
Sbuckard,  Brit.  Coleopt.  Eelineated ; Kirby, 
Monogr.  Apum  Anglice ; Curtis,  Brit.  En- 
tomol. ; Panzer,  Deutsehlands  InseJct. ; W alker, 
Insecta  Britannica ; Dallas,  Eements  of  En- 
tomology ; Ann.  des  Sc.  Nat.,  the  A7in.  Nat. 
Hist.,  and  the  Linnean  Transactions  passim. 

INSILELLA,  Ehr. — A genus  of  Diato- 
maceae. 

Char.  Frustides  single,  fusiform,  with  a 
turgid  ring  (hoop?)  interposed  between  the 
valves,  which  are  equal.  (Represents  a 
terete  Biddtdphia.)  Marine. 

I.  africnna.  Frustules  with  four  constric- 
tions, broader  and  subglobose  in  the  middle, 
diminishing  in  size  towai’ds  the  acuminate 
ends ; no  markings  visible  (by  ordinary  illu- 
mination) ; length  1-630". 

Formd  on  the  coast  of  Africa. 

Bibl.  Ehrenberg,  Ber.  d.  Besd.  Akad.  1845. 
p.  357 ; Kiitzing,  Sp.  Alg.  p.  32. 

INTEGUMENT  or  TEGUMENT.— The 
cutaneous  covering  of  the  bodies  of  animals. 

INTERCELLULAR  Passages,Spacbs, 
&c.  OF  Plants. — Where  the  cells  of  vege- 
table tissue  are  of  any  but  six-  or  twelve- 
sided forms,  interspaces  must  exist  between 
them.  These  are  especially  evident  in  pa- 

Fig.  368. 


Vertical  section  of  half  a leaf  of  a Potamogeton,  with 
air>spacc8  L 

Magnified  200  diameters. 


renchyma  formed  of  rounded  cells,  where 
there  exist  of  course,  angidar,  intercom- 


municating, intercellular  passages.  The 
stomata  of  Leaves  always  communicate 
with  such  interceUidar  passages,  larger  in 
the  lower  part  of  the  parenchyma  of  leaves. 
Intercellular  spaces  are  lacunse  of  larger 
size,  definite  or  indefinite  in  form,  bounded 
by  a number  of  cells  of  less  capacity  than 
the  space  itself.  These  are  especially  large 
and  abundant,  as  air-receptacles,  in  aquatic 
plants,  both  in  the  stems  and  leaves,  as  in 
the  Nymphteaceae,  N aiadaceae  (fig.  368),  and 
Hydrocharidacese,  &c.,  but  also  common  in 
most  Monocotyledonous  plants,  such  as  Jim- 
caceae  (PI.  38.  fig.  18),  Araceae,  Grasses,  &c. 

Intercellular  spaces  and  canals  likewise 
serve  as  Receptacles  for  Secbetions,  as 
in  the  case  of  the  glands  of  the  Anrantia- 
ceae  (fig.  280)  (see  also  Glands),  and  the 
tnroentme-canals  of  the  Coniferae.  The 
milk-vessels  of  plants  appear  to  be  foimed 
sometimes  in  intercellular  canals,  sometimes 
out  of  cells  (Laticlferous  Tissue). 

Bibl.  General  works  on  Structural  Bo- 
tany. 

INTERCELLULAR  SUBSTANCE  op 
Plants. — When  we  make  fine  sections  of 
many  kinds  of  cellular  structure,  as  for  in- 
stance of  the  homy  albumen  of  the  seeds  of 
Palms  (Areca,  PI.  38.  fig.  21)  or  other 
plants,  of  the  collenchymatous  tissue  be- 
neath the  epidemiis  of  the  Chenopodiaceae, 
&c.,  of  the  substance  of  cartilaginous  Algae, 
of  many  woods,  &c.,  we  find  an  appearance 
of  intervals  between  the  lines  bounding  the 
component  cells,  which  intervals  are  filled 
jm  with  apparently  homogeneous  substance. 
Thus  seen  and  no  further  investigated,  the 
interposed  matter  was  formerly  described  as 
intercellular  substance,  a peculiar  form  of 
vegetable  organization ; and  some  went  so 
far  as  to  imagine  that  cells  originated  free 
in  this,  and  subsequently  became  glued  to- 
gether and  fixed  by  the  solidification  of  the 
whole  (Unger  and  Endlicher).  The  appli- 
cation of  dilute  sulpbrndc  acid  to  prepara- 
tions of  this  kind,  with  iodine,  generally 
shows  clearly  that  the  supposed  intercellu- 
lar substance  consists  of  secondary  deposits 
really  inside  the  cells  (PI.  38.  fig.  22).  Re- 
cent observations  go  to  prove  that  the  sup- 
posed intercellidai’  substance,  a matter  se- 
creted or  otherwise  produced  between  the 
cells  of  a tissue,  is  of  very  rare  occmTence, 
even  if  existing  at  all.  Many  authom  have 
written  on  it  during  the  last  mw  years ; and 
its  nature  is  still  one  of  the  vexed  questions 
of  Vegetable  Anatomy,  standing  in  this 
respect  beside  that  of  the  epidermal  or  rather 
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tlie  ciiticular  structui'es,  which  it  is 
very  closely  allied.  The  following  is  a brief 
outline  of  those  opinions  worth  notice : — 
The  existence  of  an  intercellular  substance 
was  first  spoken  of  by  Moldenhawer  and 
Agardh.  Mohl  gave  it  this  special  name, 
and  in  1836  declared  that  it  exists  very 
generally,  often  in  large  quantity.  More 
recently  he  has  shown  that  most  of  what 
he  foiTuerly  called  by  this  name  consists  of 
secondary  deposits.  But  a kind  of  cement- 
ing matter  does  seem  to  exist  in  very  small 
quantity  in  some  cases,  as  between  the 
wood-cells  of  Pinus,  &c.,  which  resists  all 
attempts  to  reduce  it  into  a condition 
wherein  iodine  wUl  colour  it  blue.  Valentin 
regarded  the  so-called  intercellular  sub- 
stance as  composed  of  a series  of  layers  de- 
posited on  the  outside  of  the  cell-wall. 
Meyen  at  first  described  the  solid  masses 
between  the  cells  of  collenchymatous  tissue 
as  intracellular,  subsequently,  however,  as 
intercellular  productions.  Schleiden  de- 
scribes the  so-called  intercellular  masses,  like 
the  CUTICLE,  as  a secretion  from  the  out- 
side of  the  ceU-waU.  Mulder  and  Harting 
believe  in  the  existence  of  this  matter,  but 
doubt  whether  it  exists  universally.  Hartig 
regards  it  as  an  extracellular  secretion. 
Wigand  denies  the  external  secretion  alto- 
gether, and  declares  the  so-called  intercel- 
lular substance  to  consist  of  the  walls  of 
the  parent-cells,  more  or  less  softened  and 
converted  into  a cement,  analogous  in  its 
character  to  the  gelatinous  matter  of  the 
fronds  of  Palmellace.®.  Cohn  appears 
to  be  of  the  same  opinion.  Schacht  de- 
clares that  it  exists  universally  as  a cement 
fastening  the  cells  together,  and  describes 
it  in  the  wood  of  Comferae,  in  the  leaves  of 
Mosses  and  Hepaticae,  &c.,  but  acknow- 
ledges the  truth  of  Mohl’s  interpretation  of 
the  collenchyma  and  so-called  intercellular 
substance  of  endosperms,  &c.,  which  indeed 
is  beyond  aU  doubt.  See  Epidermis  and 
Secondary  deposits.  Wood  and  Albu- 
men. 

Bibl.  Mohl,  the  papers  cited  under 
Cell-membrane;  Valentin,  Eepertorium, 
1836.  i.  p.  96 ; Meyen,  PJlanzen-physiologie, 
i.  p.  160,  Wiegmann's  Archiv,  1835.  p.  161, 
ibid.  1837.  p.  30;  Schleiden,  Grundzuge, 
3rd  ed.  i.  p.  330,  Transl.  (Principles),  p.  112 ; 
Unger,  Grundzuge  der  Anat.  u.  Phys.  derPJl. 
Vienna,  1846.  p.  18;  Mulder  and  Harting, 
Physiological  (Jhemistry  (Edinburgh,  1849), 
pp.'  399j  469;  Hartig,  Ann.  des  Sc.  Nat. 
2s6r.  V. ; Wigand,  Litercellular-substanz,&c., 


Brunswick,  1850;  Cohn,  de  Cuticula,  Linncea, 
xxiii.  p.  337,  1850 ; Schacht,  Pflanzen-zelle, 
Berlin,  1852.  p.  76. 

INTESTINES. — The  intestines  consist 
of  three  coats,  an  outer,  peritoneal  (Perito- 
neum), an  inner  or  mucous  membrane,  and 
an  inteimediate  muscular  coat. 

The  areolar  tissue  of  the  mucous  mem- 
brane is  often  indistinctly  fibrous,  espe- 
cially its  inner  portions,  where  it  forms  the 
basement  membrane ; it  contains  scattered, 
roundish,  elongate  nuclei,  -svithout  elastic 
tissue.  Between  the  proper  mucous  mem- 
brane and  the  submucous  tissue,  is  situated 
a layer  of  longitudinal  and  transverse  un- 
striped muscular  fibres,  frequently,  how- 
ever, indistinct  in  man. 


Fig.  369. 


Magnified  60  diameters. 

Perpendicular  section  of  the  wall  of  the  lower  part  of 
the  ileum  of  the  calf:  «,  villi;  6,  Lieberkuhn’s  elands; 
c,  muscular  layer  of  the  mucous  membrane  ; d, follicle  of 
a Peyer’s  gland;  e,  subjacent  portion  of  the  submucous 
tissue;  /,  circular  muscular  fibres;  g,  longitudinal  ditto. 

The  epithelium  of  the  intestines  consists 
of  a single  layer  of  cylindrical  cells,  con- 
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tjiiniug  a transparent  oval  nucleus,  with  one 
or  two  nuclei,  and  granular  matter. 

The  surface  of  the  small  intestines  is 
covered  with  Villi,  which  ai'e  absent  in  the 
large  intestines. 

The  elements  of  the  muscular  coat  are 
organic  or  unstriped  muscular  fibres,  con- 
sisting of  pale,  homogeneous,  fusiform,  flat- 
tened cells,  with  an  elongated  nucleus.  The 
fibres  frequently  present  knotty  expansions, 
and  sometimes  zigzag  flexuosities. 

The  glandular  organs  of  the  small  intes- 
tines consist  of  Brunner’s  or  the  racemose 
glands  5 Lieberkuhn’s  follicles  or  the  tu- 
bular glands ; Payer’s,  the  aggregate  or 
agminate  glands;  and  the  solitary  glands 
or  follicles. 

Brunner’s  glands  are  situated  in  the  sub- 
mucous tissue  of  the  duodenum,  extending 
about  as  far  as  the  orifice  of  the  choledic 
duct.  K a poidion  of  the  intestine  be  kept 
stretched,  or  distended  with  air,  and  the 
muscular  coat  be  dissected  off,  they  are  seen 
as  yellowish,  flattened,  roundish-angular 
bodies,  mostly  about  1-50  to  1-25"  in  size, 
the  short  ducts  of  which  pass  through  the 
mucous  membrane.  They  secrete  an  alka- 
line mucous  liquid. 

Lieberkuhn’s  follicles,  or  the  tubular 
glands  (fig.  370),  ai’e  distnbuted  throughout 


Fig.  370. 


Magnified  60  diameters. 

Lieberkuhn’s  follicles,  from  the  pig:  c,  basement 
membrane  and  epithelium ; 6,  cavity. 

the  small  intestines,  extending  through  the 
i substance  of  the  mucous  membrane.  They 
I are  very  numerous,  straight,  narrow,  slightly 
8 dilated  at  the  ends,  and  rarely  bifurcate. 
\ They  vary  in  length  from  1-60  to  1-84",  and 


consist  of  a delicate  basement  membrane, 
lined  with  epithelium. 

Peyer’s  glands  are  roimded  or  elongated 
flattened  aggregations  of  glands,  appearing 
upon  the  inner  surface  of  the  intestine  as 
slightly  depressed  spots.  They  are  most 
numerous  in  the  ileum,  but  are  sometimes 


Fig.  371. 


Magnified  10  diameters. 

Portion  of  a Peyer’s  gland,  human : a,  follicles  sur- 
rounded by  the  orifices  of  Lieberkuhn’s  glands ; by  villi ; 
Cf  scattered  Lieberkuhn’s  glands. 

found  in  the  lower  part  of  the  jejunum,  or 
even  its  upper  part  and  the  duodenum. 
They  are  usually  twenty,  thirty,  or  more  in 
number.  They  vary  in  length  fi-om  1-25 
to  11".  Each  consists  of  an  aggregation  of 
closed  and  rounded  foUicles,  from  1-70  to 
1-12"  in  diameter,  partly  seated  in  the  mu- 
cous membrane  itself,  partly  in  the  sub- 
mucous tissue.  The  foUicles  are  surrounded 
by  a ring  of  Lieberkuhn’s  glands,  which, 
with  villi,  also  occupy  the  intervening  por- 
tion of  the  mucous  membrane.  Each  fol- 
licle consists  of  a tolerably  fiirni  coat  of 
indistinctly  fibrous  areolar  tissue,  with  scat- 
tered nuclei,  enclosing  a grey  soft  sub- 
stance, consisting  of  innumerable  nuclei  and 
cells,  from  1-3000  to  1-1500"  in  diameter, 
with  a few  granules  of  fat.  The  follicles 
are  surrounded  by  a vascular  network,  which 
sends  off  branches  to  their  interior. 

Fig.  372. 


Solitary  gland,  covered  with  villi,  from  the  jejunum. 

The  solitai’y  glands  ngi-ee  in  structure 
with  the  individual  follicles  of  Peyer’s 
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glands.  Their  free  surface  is  usually  con- 
vex, and  covered  with  villi  (fig.  372). 

_ The  glandidar  organs  of  the  large  intes- 
tines are  Lieberkuhn’s  glands  and  the  soli- 
ta^  follicles. 

The  Lieberkuhn’s  glands  agree  in  struc- 
ture with  those  of  the  small  intestines,  ex- 
cept that  they  are  larger  and  broader  in 
proportion  to  the  greater  thickness  of  the 
mucous  membrane.  The  solitary  follicles 
also  differ  from  those  of  the  small  intestine 
in  their  larger  size,  and  in  the  circumstance 
that  each  of  the  minute  elevations  of  the 
mucous  membrane  produced  by  them  ex- 
hibits a rmmded  or  ^ongated  opening,  lead- 
ing to  a depression  in  the  mucous  mem- 
brane over  the  follicle  (fig.  373).  This, 
however,  has  no  commimication  with  the 
follicle. 

Fig.  373. 


Magnified  45  diameters. 

Solitary  folliele  from  the  colon  of  a child  : a,  tubular 
glands ; h,  muscular  coat  of  the  mucous  membrane ; c, 
submucous  tissue ; d,  transverse  muscular  fibres ; e,  pe- 
ritoneum j /,  depression  in  mucous  membrane  over  the 
follicle  g. 

The  investigation  of  the  structure  of  the 
intestines  is  a matter  of  some  difficulty. 
The  epithelium  must  be  examined  in  a per- 
fectly fresh  state.  The  glands  are  most 
readily  seen  in  portions  hardened  by  abso- 
lute alcohol  or  chromic  acid_;  whilst  some 
have  recommended  boiling  with  acetic  acid 
(80  per  cent.),  then  drying  a,nd  making  sec- 
tions with  a Valentin’s  knife.  The  mus- 
cular elements  are  rendered  most  distinct 
by  maceration  with  dilute  nitric  acid  (20 
per  cent). 

The  capillaries  of  the  intestines  are  very 
beautiful  when  injected;  but  pgeat  care  is 
required  in  securing  the  vascular  branches 
to  prevent  the  escape  of  the  injection. 


Bibl.  Kiilliker,  Mikrosk.  Afiat.  ii.  and  the 
Bibl.  therein  given. 

IODINE. — Solution  of  iodine  is  often 
useful  for  dyeing  and  rendering  very  frans- 
parent  objects  more  distinct,  and  for  its 
producing  ^vith  some  vegetable  and  animal 
tissues  and  substances  colours  by  which 
they  may  be  distinguished.  The  general 
results  of  its  action  are  enumerated  in  the 
Introduction,  p.  xxxviii ; and  special  re- 
marks are  made  under  the  heads  of  the 
tissues. 

An  aqueous  solution  of  iodine  is  the  best 
for  general  use,  but  a solution  in  spirit  is 
much  stronger.  A very  strong  solution  may 
be  made  by  dissolving  iodine  in  a solution 
of  iodide  of  potassium.  Solutions  of  iodine 
in  chloride  of  zinc,  and  of  iodide  of  zinc 
are  valuable  reagents  for  cellulose.  See 
Schultze’s  liquid. 

IRID/EA,  Bory. — A genus  of  Crjqitone- 
miaceae  (Florideous  Algm),  containing  one 
common  British  species,  I.  edulis,  a dull-red, 
obovate,  leaf-shaped  sea-weed  of  fleshy-car- 
tilaginous texture,  4^18"  long,  the  central 
substance  composed  of  longitudinal,  the 
cortical  of  closely-packed  monilifonn  per- 
pendicular filaments.  Fructification:  spores 
in  spherical  masses  {farellidia),  imbedded  in 
the  frond  in  wide  patches  near  the  extre- 
mity; tetraspores  in  dense  band-like  im- 
mersed sori. 

Btbl.  Harvey,  Brit.  Mar.  Alg.  150,  pi.  19 
A ; Phyc.  Brit.  pi.  97 ; GreviUe,  Alg.  Brit. 
pi.  17  ; Eng.  Bot.  pi.  1307. 

IRIDESCENCE.  See  Intuod.  p.  xxx. 

IRIS.  See  Eye,  p.  276. 

ISARIA,  Hill. — A genus  of  Isariacei 
(reputed  Hyphomycetous  Fun^),  grovdng 
upon  dead  insects,  fimgi,  or  twigs  or  leaves 
01  plants.  I.  farinosa,  Flies,  grows  to  a 
height  of  1-2"  on  dead  pupie,  spiders’  nests, 
&c.  I.  arachnophila,  Ditton,  intricata,  Fr., 
puhenda,  Berk.,  and  Friesii,  Montagne,  are 
also  British.  I.  citrina  (figs.  374,  375)  is  a 


Fig.  374. 


Fig.  374.  Isaria  citrina.  Plants  on  a fungus.  Nat.  sisc. 

small  species,  giuwing  gregariously  on  ve- 
getable substances. 
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Fig.  375.  Isaria  citrina.  A single  plant,  showing  the 
fhiit.  Magn.  20  diams. 

Titlaane  has  recently  published  an  inter- 
esting paper  on  Isaria,  showing  that  at  any 
rate  some  of  the  forms  referred  to  this  genus 
are  conidiiferous  fruits  of  certain  Sphcerioi ; 
in  particular  that  Is.  o'assa  { farinosa,  Fr.) 
is  a form  of  SpJueria  militaris.  This  plant  is 
foimd  most  frequently  on  the  larvae  of  Bom- 
byx  Riihi,  and  the  first  sign  of  its  growth  is 
the  formation  of  a mildew,  between  the 
rings  of  the  abdomen,  very  much  resembling 
a Botrytis.  Subsequently  the  body  of  the 
larva,  quite  filled  up  and  rigid  with  myce- 
lial growth,  hears  tue  claviform  receptacles 
of  Isaria ; and  at  a still  later  period,  some  of 
the  larvae  bear  the  claviform  receptacles  and 
the  conceptacles,  containing  asci,  of  SpJueria 
militaris.  The  spores  (or  co7iiclia)  of  the 
Botn/tis-iami  and  of  the  Isaria-torm  are 
capable  of  geimination. 

J3rBL.  Berk.  Hook.  Br.  FI.  vi.  pt.  2.  p.  464 ; 
Ann.  Nat.  Hist.  i.  p.  259,  vi.  p.  132,  pi.  12. 
fig.  12.  2nd  ser.  v.  p.  464;  Fries,  Siimma 
Veget.  p.  464 ; Montague,  Ann.  ties  Sc.  Nat. 
2 s6r.  V.  pi.  12.  fig.  3 ; Tidasne,  Ann.  des  Sc. 
Nat.  4 s^r.  viii.  p.  35. 

ISARLVCEl. — A family  of  Hyphomyce- 
tous  Fimgi  (?),  growing  on  decaying  animal 
substances  or  larger  Fungi,  characterized 
by  a cellular  receptacle  formed  of  fila- 
ments approximated  together  and  conjoined 
throughout  their  whole  length,  each  fila- 
ment terminating  in  a spore.  Recent  ob- 
servations throw  doubt  on  the  independ- 
ence of  this  family,  which  perhaps  consists 
simply  of  conidiiferous  forms  of  other  genera. 
See  IsABiA. 

British  Genei'a. 

1.  Isaria.  Receptacle  clavately  branched, 
formed  of  densely  interwoven  coalescent  fila- 
ments, or  celhdarly-fleshy.  Spores  borne  on 
simple  sporophores  arising  on  all  sides. 


2.  Anthina.  Receptacle  clavately  branch- 
ed, foimed  of  parallel  filaments,  loosely  in- 
terwoven or  free,  feathery  or  villous  at  the 
summit  only,  where  they  form  the  simple 
sporophores. 

3.  Co-atium.  Receptacle  somewhat  hom- 
shaped,  of  a mucilaginous  consistence, 
spi-mkled  with  filaments  which  collapse  into 
minute  granules  (conidia)  and  free  sporidia. 

Bibl.  See  the  Genera. 

ISINGLASS. — ^This  material  consists  of 
finely-divided  shreds  of  the  swimming- 
bladder  of  species  of  Sturgeon,  and  con- 
sequently exhibits  structure  under  the  mi- 
croscope, consisting  of  a fibrous  tissue  with 
here  and  there  fragments  of  blood-vessels 
&c.  It  is  sophisticated  with  cut  gelatine, 
which  is  structiueless  and  moreover  becomes 
more  translucent  when  soaked  in  water, 
while  isinglass  becomes  opake  and  white. 

Bibl.  HassaU,  Food  and  its  Adulterations, 
p.  309. .. 

ISOETES. — A ^enus  of  Psilotese  (Lyco- 
podiaceae),  consisting  of  plants,  usually  of 
small  size,  growing  at  the  bottoms  of  pools, 
or  in  wet  places.  I.  lacustris,  the  only 
British  species,  occurs  in  mountain  lakes. 
Isdetes  is  very  remarkable  in  its  mode  of 
growth;  it  is  the  only  known  plant  pos- 
sessing a stem  which  never  branches,  more- 
over the  solid  cone  which  supports  the 
leaves  possesses  a kind  of  cambium  layer, 
from  which  are  produced  successive  layers 
of  woody  structiue,  comparable  in  some 
measure  with  those  of  the  Dicotyledons ; 
besides  this,  it  has  a stinking  peculiarity  in 
the  mode  of  development  of  the  (adventi- 
tious) roots,  the  youngest  of  which  are  the 
lowest,  the  older  being  gradually  pushed 
upwards  and  outwards  towards  the  circum- 
ference. 

The  woody  substance  of  the  stem  of 
Isdetes,  like  that  of  Lycopodiacese  generall}^ 
is  a solid  centi’al  body,  without  a pith;  it 
is  surrounded  by  a thick  parenchymatous 
rind,  which  makes  up  the  greater  part  of 
the  mass  of  the  corm ; the  woody  mass  itself 
is  cylindrical  above,  and  somewhat  hemi- 
spherical below,  the  convexity  doivnward, 
and  it  has  a layer  of  cambium  not  only  over 
the  growing  apex,  but  over  the  convexity 
of  the  sides  and  lower  surface.  Every  year 
a new  portion  of  wood  is  added  to  the 
upper  end,  and  also  to  the  outer  angle  of 
the  convex  lower  mass.  The  roots  are  pro- 
duced in  cycles  of  tens,  sometimes  one, 
sometimes  two  in  a year ; in  each  cycle  the 
oldest  root  is  the  inmost ; but  the  succeed- 
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ing  cycles  appear  in  the  middle  of  their 
predecessors,  and  push  them  out,  and  up  to 
the  side.  The  rind  is  renewed  every  year 
by  the  cambium  layer ; and  the  latter,  in  its 
growth  to  increase  the  size  of  the  corm,  by 
degi’ees  covers  up  and  encloses  the  remains 
of  the  earlier  roots  (as  the  woody  layers 
of  Dicotyledonous  trees  overgrow  broken 
branches,  bury  them,  and  convert  them 
into  imbedded  knots).  The  leaves  are  of 
delicate  organization,  and  contain  four  lon- 
gitudinal au’-canals,  with  septa  at  intervals, 
and  one  vascular  bundle ; they  are  expanded 
at  the  base,  and  contain  the  immersed  spo- 
ranges.  DeCandoUe  says  the  epidermis  has 
stomata;  this  appears  doubtful.  The  spo- 
ranges  are  of  two  lands,  or  rather  bear  two 
kinds  of  spores ; and  there  appears  to  be  a 
periodicity  in  their  development.  The  fronds 
of  I.  lamstris  are  discoverable  in  the  inte- 


Fig.  376. 


rior  of  the  bud  twelve  months  before  they 
become  fully  developed;  the  sterile  ori^- 
nate  in  spring  and  the  earlier  part  of  the 
summer,  the  fertile  in  the  autumn,  ^ while 
stunted  fertile  leaves  appear  even  in  the 


winter.  If  a vigorous  leafy  plant  is  exa- 
mined, it  will  be  found  to  have  a few  sterile 
leaves  outside,  then  a circle  of  leaves  with 
oosporanges,  next  a circle  of  anthero-spo- 
ranges,  and  in  the  centre  of  the  bud  sterile 
leaves  closing  the  annual  cycle.  The  spo- 
ranges  are  somewhat  plano-convex  longish- 
oval  cases,  with  transverse  processes  form- 
ing imperfect  septa,  dividing  them  into 
several  chambers  (fig.  378).  The  cases  are 
sheathed  by  a membranous  expansion  of  the 
base  of  the  leaf  (fig.  377),  to  which  they  are 
adherent  by  the  back  (fig.  378) ; the  septa 


Fig.  377.  Fig.  378. 


lso(;tes  setacea. 

Fig.  377.  Base  of  a detached  fertile  leaf,  seen  in  face. 
Magn.  ft  diams. 

Fig.  378.  Vertical  section,  from  back  to  front  of  ditto. 
Magn.  10  diams. 

Fig.  379.  Horizontal  section,  oosporange  with  macro- 
spores. Magn.  10  diams. 

arise  opposite  the  point  of  attachment  at 
the  back,  and,  spreading  out,  join  the  front 
wall.  The  difierent  contents  of  the  spo- 
ranges  are  evident  before  they  open,  those 
with  the  small  spores  {anthero-sporanges)  ha- 
ving a smooth  face,  those  with  large  spores 
(pospora7iges)\>em^  rendered  tubercular  ft'orn 
the  protrusion  of  the  wall  by  the  under- 
lying bodies.  The  wall  of  the  capsule  is 
membranous  and  has  no  regvdar  dehiscence, 
the  spores  escaping  by  decay  of  the  mem- 
brane in  front. 

The  smaller  spores  poUen  gi-ains; 

they  are  usunllv  of  the  shape  of  quartern  of 
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a globe,  more  rarely  tetrahedral,  with  an 
outer  coat  presenting  ridges  at  the  angles, 
and  an  inner  which  is  a rounded  sac.  The 
outer  coat  is  finely  dotted  in  I.  lacustns. 
The  larije  spores  are  at  first  of  a tetrahedral 
form  with  roimded  angles,  but  when  ripe 
they  become  globular.  The  delicate  inmost 
layer  is  enclosed  in  a thick  exospore  com- 
osed  of  three  layers ; the  innermost  of  mo- 
erate  thickness,  brown  colour,  and  glassy 
consistence,  exhibiting  striae  and  three 
strong  ridges  converging  to  a point  at  the 
angle  where  the  spore  meets  its  three  sister- 
spores;  the  next  coat  is  thinnish,  and  of 
granular  character  and  yellow  colom’ ; the 
outermost  is  a clear  and  gelatinous  laj'er; 
the  outer  two  follow  all  the  markings  of 
the  glassy  coat,  and  are  especially  thick 
over  the  thi-ee  ridges. 

The  contents  of  the  mio'ospores  are  at 
first  merely  granular  protoplasm.  About  a 
month  after  they  are  scattered  from  the 
sjporange,  the  primordial  utricle  becomes 
divided  into  two  or  four  portions,  which 
form  cells,  in  each  of  which  again  are  de- 
veloped two  vesicles,  each  producing  a fila- 
ment coiled  up  spirally.  The  spores  swell, 
the  daughter-cells  biu’st,  and  the  lenticidar 
vesicles  escape ; the  latter  then  open  and 
emit  the  spu-al  filaments,  which  are  foimd 
to  be  covered  with  cilia  on  the  anterior 
tiuns  of  the  spiral,  by  means  of  which  they 
move  actively  through  the  water.  They  are 
the  spermatozoids. 

The  macrospores,  when  they  escape  from 
the  sporange,  contain  only  protoplasm  with 
oil-globules.  In  the  course  of  a few  weeks, 
the  internal  cavity  of  the  spore  begins  to 
exhibit  a development  of  cellular  tissue,  by 
which  it  is  subsequently  filled  up.  This  is 
the  prothallium.  At  the  same  time,  the  in- 
I temal  coat  increases  in  thickness,  and  ex- 
I hibits  several  layers.  The  increase  of  size 
j of  the  prothalliiun  causes  the  spore-coat  to 
burst  at  the  apex  where  the  tnree  ridges 
meet,  so  that  three  triangular  valves  tirm 
back,  exposing  the  prothallium.  On  this 
are  developed  the  archeejonia,  the  first  on 
the  apex  m the  central  point  where  the 
three  points  of  the  spore-coat  meet.  If  this 
is  not  fertilized,  others  are  produced  around 
it.  The  archegonium  is  of  much  the  same 
character,  essentially,  as  that  of  the  rest  of 
the  higher  Cryptogamous  Plants,  consisting 
of  a papilla  with  a central  canal  leading  to 
the  emorvo-sac.  The  four  rows  of  cells 
forming  tbe  neck  of  the  archegone  separate, 
and  a germ-cell  is  formed  in  the  embryo- 


sac.  This  is  fertilized  by  the  entrance  of  a 
spermatozoid  into  the  embiyo-sac. 

In  the  development  of  the  embryo  in  the 
spore,  it  forms  a cellular  body,  which  gra- 
dnally  displaces  the  cellular  tissue  originally 
filling  this  up.  The  first  leaf  and  roots  are 
developed  while  the  rudiment  is  still  within 
the  spore-coat,  in  opposite  directions,  and 
horizontally  (right  and  left)  in  relation  to 
the  apex  of  the  spore.  The  yoimg  plant 
somewhat  resembles  a germinating  Mono- 
co^ledon. 

The  woody  structure  of  the  stem  of  Iso- 
etes  consists  of  spii-al-fibrous  cells,  usually 
annular  or  reticulated,  but  sometimes  really 
spiral. 

Bebl.  Bischofi)  Crypt.  Gewachse  Wiizocar- 
pen,  Nuremberg,  1828,  p.  70  ; Mohl,  Verm. 
Schrift.  Tubingen,  1845,  p.  122;  Muller, 
Botanisehe  Zeit.  vi.  p.  297,  1848  (Ann.  Nat. 
Hist.  2 ser.  ii.  p.  81,  &c.) ; Mettenius,  Beitr. 
z.  Botanik,  1st  heft,  Heidelberg,  1850 ; Hof- 
meister,  Abhand.  d.  K.  Sachs.  Ges.  d.  Wiss. 
iv.  123 ; A.  Braun,  Flora,  1847,  p.  33. 

ISTHMIA,  Ag.  — A genus  of  Diato- 
macese. 

Char.  Frustules  depressed  or  subcylindri- 
cal,  rhomboidal  or  trapezoidal  in  front  view, 
angles  more  or  less  produced ; frustules  co- 
herent by  the  angles,  basal  frustule  stipi- 
tate ; surface  of  valves  and  hoop  appeanng 
reticular  or  cellular.  Marine. 

The  depressions  upon  the  valves  and 
hoop  are  so  large  as  to  produce  a distinct 
reticular  or  cellular  appearance  when  viewed 
by  ordinary  illumination. 

1.  I.  oUiquata  (giervosa,  K.).  Valves  fur- 
nished with  linear  thickenings,  giving  them 
a coarsely  reticular  or  veined  appearance. 
British. 

2.  I.  enei'vis  (PI.  13.  fig.  2).  Valves  with- 
out linear  thickenings,  uniformly  covered 
with  depressions.  British. 

Bibl.  Ehrenberg,  Die  Infus.  p.  209 ; 
Kiitzing,  Bacill.  p.  137,  and  Sp.  Alg.  p.  136 ; 
Ralfs,  Ami.  Nat.  Hist.  1843.  xii.  p.  270. 
ITCH-INSECT.  See  Sahcoptes. 

IVORY. — This  substance,  which  consists 
of  the  tusks  of  the  elephant,  possesses  the 
minute  structui’e  of  the  ivory  of  teeth. 

IVORY,  Vegetable.— this  substance, 
consisting  of  the  albumen  of  the  seeds  of 
a Monocotyledonous  tree,  Phytelephas  ma- 
crocaipa,  is  composed  of  cellulM-  tissue,  with 
the  walls  so  thickened  by  horny  secondary 
deposits  that  the  cavities  of  the  cells  are 
almost  obliterated.  The  pores  of  the  se- 
condary deposits,  however,  remain  unco- 
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vered  throughout  all  the  thickening,  and 
thus  are  converted  into  tubes  or  canals  run- 
ning to  meet  each  other  from  the  small  re- 
maining cavities  of  contiguous  cells.  In 
PI.  38,  fig.  23  c represents  a section  mounted 
in  Canada  balsam,  which  has  in  part  pene- 
trated into  the  cavities  j the  remaining  ca- 
vities and  pore  canals  are  filled  with  air  and 
thus  appear  black  (a). 

IXODEA. — A family  of  Arachnida,  of  the 
order  Acarina. 

Contains  a single  genus,  Ixodes. 

IXODES,  Latr. — A genus  of  Arachnida, 
of  the  order  Acaiina,  and  family  Ixodea. 

Char.  Palpi  canaliculate,  sheathing  the 
rostnun;  mandibles  three -jointed,  basal 
joint  internal,  the  second  joint  external  and 
long,  the  third  short,  denticulate ; labium 
covered  with  reflexed  teeth ; body  very  ex- 
tensile, furnished  near  the  rostrum  with  a 
dorsal  homy  shield ; legs  with  two  claws 
and  a caruncle. 

These  animals  foiin  part  of  those  which 
are  popularly  known  as  ticks.  They  are  com- 
monly found  in  dense  woods,  upon  bmsh- 
wood,  briers,  &c.,  from  which  they  get  upon 
animals,  as  dogs,  oxen,  horses,  &c.,  burying 
the  rostmm  deeply  in  the  skin  and  sucking 
the  blood,  so  as  to  become  distended  to  ten 
times  their  original  size.  They  are  also 
foimd  upon  reptiles,  birds,  and  occasionally 
attack  man. 

The  species  are  very  numerous,  and  have 
been  aii-anged  in  several  genera  by  some 
authors. 

1.  I.  ricinus,  the  dog-tick.  Body  oval,  in 
the  gorged  condition  becoming  globular  and 
blackish  violet ; legs  and  appendages  brown. 

2.  I.  reduvius.  Pale  yellowish  red  j head 
and  le»s  black.  Found  upon  sheep. 

3.  1.  pickis.  Black  white,  with  brown 
^ots;  crenulate  posteriorly;  legs  brown. 
Foimd  upon  deer;  also  upon  mosses. 

4.  I.  Vugesii  (jphimheiis,  Dug.)  (PI.  2. 
figs.  19-22).  Oval,  leaden  grey,  without 
spots.  Foimd  upon  dogs. 

6.  I.  plumbem,  Leach.  Shield  heart- 
shaped,  slightly  rugose  ; rostrum,  palpi  and 
legs  pale  ferruginous;  body  of  a leaden 
colour;  length  1-4".  Foimd  upon  and  in 
the  nests  of  the  banli-swallow  {Ilirundo 
riparid). 

Bibl.  Gervais,  Walckenaer's  Apth'es,  iii. 
p.  234 ; IleiTuann,  Mem.  ApUrolog. ; Duges, 
Ann.  des  Sn.  Nat.  2 s^r.  ii. ; Leach,  Linn. 
Trans,  xi. ; Koch,  Uehe)'s.  d.  Arachnid.  Sgst.; 
Denny,  Ann.  Nat.  Hist.  1843.  xii. ; Gen4, 
ibid.  1846,  xviii.  p.  160. 


J. 

JANIA,  Lamouroux. — A genus  of  Coral- 
linaceaj  (Florideous  Algae),  calcareous  fila- 
mentous bodies,  occurring  in  tufts,  pale  red 
or  pui-plish  when  fresh,  on  small  Algae  be- 
tween tide-marks.  The  filaments  are  arti- 
culated and  dichotomously  branched,  im- 
pregnated with  a calcareous  deposit.  The 
miit  consists  of  um-shaped  ceramidia, 
formed  out  of  the  end-joints  of  the  branches, 
a dichotomous  continuation  of  which  is  re- 
resented by  a pair  of  minute  divergent 
oms  on  the  ceramidium-,  the  latter  is 
pierced  by  a pore  at  the  apex,  and  contains 
a tuft  of  erect  linear  tetraspores.  British 
species : 

1.  J.  ruhens.  Joints  of  principal  branches 
cylindrical.  Harvey,  Phyc.  Bnt.  pi.  252. 

2.  J.  corniculata.  Joints  of  principal 
branches  obconical  and  compressed,  1.  c. 
pi.  234. 

Bibl.  Harvey,  1.  c.  and  Brit.  Mar.  Alg. 
p.  107,  pi.  13  D. 

JATROPHA.  See  Cassava. 

JTJNGERISIANNIA,  Dill. — ^A  genus  of 
JungermannieaB  (Hepaticae),  formerly  in- 
cluding the  whole  of  these  plants,  but  now 
restricted  to  a certain  number  of  species, 
thus  characterized : Fructification  teiminal. 
Perichaetial  leaves  free  or  united  only  at 
the  base,  like  or  unlilie  the  stem-leaves. 
Perigone  membranous,  tubular,  plaited- 
denticidate  at  the  apex,  the  mouth  three-  or 
six-cleft.  Vaginule  membranous,  included 
or  rarely  exserted.  Capsule  four-valved, 
splitting  to  the  base.  Amphigastria  present 
or  absent. 

This  is  the  largest  genus  of  the  Jimger- 
maimieae;  among  the  commonest  species 
are  J.  bieuspidata,  L.,  J.  albicans,  L.,  J.  bar- 
bata,  J.  setacea,  &c.,  found  on  wet  bogs, 
banks,  rocks,  &c. 

Bibl.  Hooker,  Bnt.  Jiingermannieee,  Brit. 
Flor.  i.  pt.  1.  p.  112,  &c. ; Ekart,  Synops. 
Jungffrmann. ; Nees  v.  Esenbeck,  Lebermoose) 
Got'tsche,  Lindenberg,  and  Nees,  Synops. 
Hepatic.  Hamburg,  1844-47. 

JUNGERMANN1E.^E.  — A famfiy  of 
Hepaticae,  distinguished  by  possessing  a 
distinct  stem,  bearing  leaves,  often  with 
stipule-like  bodies  called  amphigastria  (fig. 
380),  with  terminal  archegones,  and  spo- 
ranges  bursting  by  four  valves  (figs.  320 
and  321),  destitute  of  a columella,  contain- 
ing elaters  mixed  with  the  spores.  In  the 
older  works,  the  tribe  comprehended  only 
the  genus  Jnngermannia,  in  which  were  also 
included  the  Pellieae ; but  Jungennannieaa, 
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as  restricted  to  leafy-stemmed  Liverworts, 
is  now  broken  up  into  a number  of  genera. 

Fig.  380. 


Jungermannia  albicans. 

Stem  with  succubous  leaves  and  ampbigastria,  and  a 
lateral  unopened  perigone. 

Magnified  10  diameters. 

St/nopsis  of  British  Genera. 

1.  Leaves  incuhous  (their  bases  covered  by 
the  tips  of  those  below). 

* Leaves  complicate,  two-lobed. 
t Amphigasti'ia  present. 

1.  Lejeunia.  Perigone  terete  or  angular. 
Leaves  not  ciliated. 

2.  Bhragmicoma.  Perigone  depressed- 
plane,  subcordate,  obtusely  keeled  in  front. 

3.  Frullania.  Perigone  compressed-keeled. 

4.  Madotheca.  Perigone  compressed,  two- 
lipped. 

5.  Ptilidimn.  Perigone  terete.  Leaves 
ciliated. 

tt  Amphigastria  absent. 

G.  Radula.  Perigone  compressed. 

**  Leaves  not  complicate,  two-lobed. 
t Amphigastria  present. 

7 . Trichocolea.  Perigone  wanting.  Leaves 
capillary-multifid. 

8.  Sendtnera.  Perigone  six-angled,  tubu- 
lar, deeply  multifid. 

9.  Schisma.  Perigone  plicate,  the  mouth 
almost  equally  erecto-lacmiate,  covered  by 
the  perichffite. 

10.  Herpctiiim.  Perianth  triangular,  long, 
toothed  at  the  mouth. 

11.  Calgpogda.  Perianth  oblong,  sac- 
like,  fleshy,  hairv,  truncate,  attached  by  one 
side  of  its  moutb  to  the  stem. 


tt  Amphigastria  wanting. 

12.  Phgsiotium.  Fertile  perigone  mem- 
branous, oblong-lanceolate,  decurved. 

2.  Leaves  succubous  (the  bases  covering  the 
tips  of  those  below). 

* Amphigastria  present. 

13.  Saccogyna.  Perigone  membranovLS, 
saccate,  pendulous,  glabrous,  mouth  with  a 
membranous  margin,  by  one  side  of  which 
it  is  attached  to  the  stem. 

14.  Cheiloscyphus.  Perigone  deeply  2-3- 
lobed,  epigone  chartaceous. 

15.  Lophocolea.  Perigone  3-lobed,  3-an- 
gular,  lobes  crest-toothed. 

16.  Sphagnoccetis.  Perigone  terete  be- 
low, 3-angular  above ; mouth  denticulate ; 
amphigastria  only  on  the  gemmiferous 
branches. 

17.  Jungermannia.  Perigone  tubular, 
plaited -denticulate,  the  mouth  3-G-cleft. 
(Some  species  of  Jungermannia  have  no 
amphigastria.) 

18.  AlUcularia.  Perigone  terminal,  ad- 
herent to  and  enclosed  in  the  m’ceolate 
perichsete,  the  mouth  regularly  denticulate. 

**  Amphigastria  absent. 

19.  Blagiochila.  Perigone  compressed, 
truncate. 

20.  Sarcoscyphus.  Perigone  adherent  to 
the  perichsete,  leaves  2-lobed. 

21.  Gymnomitrium.  Perigone  wanting, 
ripe  sporange  included  in  the  perichrete. 

22.  Haplomitrium.  Perigone  wanting, 
ripe  sporange  exserted. 

JUNIPERUS,  L.  — A genus  of  Coni- 
FEiLS!  (Gymnospermous  plants),  presenting 
some  interesting  characters  in  the  Wood, 
the  Pollen,  and  the  development  of  the 
Ovules. 

JUTE. — The  liber  of  Corchorus  capsularis, 
Wnidenow,  an  East  Indian  plant  belonging 
to  the  family  of  the  Tiliacese,  so  many  of 
which  furnish  fibrous  substances  (such  as 
the  bast  used  for  matting,  the  liber  of  the 
lime-tree).  Jute  has  a very  long,  glossy 
fibre,  and  is  now  largely  imported  into  this 
country.  PI.  21.  fig.  3 represents  the  single 
liber-fibres  (see  Fibrous  Structures  and 
Liber). 

Bibl.  Hooker,  Journal  of  Botany,  vol.  i. 
25.  1849. 

K. 

KALLYMENIA,  J.  Ag.  — A genus  of 
Cryptonemiacero  (IBorideous  Algre),  fleshy 
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membranous  sea-weeds  of  red  colom-,  with 
ribless  leaf-like  fronds,  having  three  sti’ata 
of  cellidar  tissue,  the  centi-al  filamentous, 
the  intermediate  of  large  round  cells,  the 
cortical  of  minute  cells  in  vertical  rows. 
Fructification  : spherical  masses  ( favellidia) 
of  spores  half  immersed  in  the  frond,  and 
tcp'asporcs,  which  are  tetrahedrally  subdi- 
vided, and  occiu-  scattered.  The  two  British 
species,  K.  renifor7nis  and  Thibyi,  are  both 
rather  rare. 

Bibl.  Harvey,  Brit.  3Iar.  Alg.  p.  150, 
pi.  19  B ; Phyc.  Brit.  pi.  13.  123 : Btuil.  Bot. 
pi.  2116. 

KAULFUSSIA,  Blume. — Fig.  381. 

A genus  of  Marattiaceous 

Ferns,  with  curious  roundish 

sori,  foimed  of  radiately  co- 

herent  sporanges,  opening  by 

a slit  at  the  top  (fig.  381).  KauifTssia. 

Exotic.  A sorus. 

Mag^n.  25  diams. 

KERONA,  Miill.,  Ehr. — K.  genus  of  In- 
fusoria,  of  the  family  Oxytrichina. 

Char.  Body  covered  with  cHia,  hooks  also 
present,  but  no  stjdes. 

K.  polypoi-u7n  (PI.  41.  fig.  13).  Body 
whitish,  depressed,  elliptico-reniform,  with 
a row  of  longer  cilia  in  front  below  the 
mouth ; leu^h  1-144".  Parasitic  upon 
Hydra. 

Dujardin  imites  the  genera  Stylonichia 
E.,  Kerona  E.,  and  Oxijtricha  E.  in  part,  to 
foim  his  Kerona,  with  the  following  charac- 
ters : Body  soft,  flexible,  oval,  depressed, 
^vith  ciiThi  or  thick  non-vibratile  cilia,  in 
the  fonn  of  setae  or  styles,  and  with  hooks, 
lie  admits  five  species. 

Bibl.  Ehrenberg,  Bifm.  p.  368 ; Du- 
jardin, Inf  us.  422. 

KERONIA.  — A family  of  Infusoria 
(Duj.). 

Char.  Body  irregularly  ciliated,  soft, 
flexible,  with  a regular  row  of  oblique  vibra- 
tile  cilia  leading  to  the  mouth,  and  with 
cirrhi  in  the  form  of  styles  or  moveable,  but 
not  vibratile,  hooks.  This  family  neaily 
corresponds  with  the  Oxytrichina  of  Ehren- 
berg. 

Found  in  stagnant  fresh  or  salt  water; 
some  more  especially  when  the  water  has 
become  decomposed ; also  in  vegetable  in- 
fusions. 

Three  genera ; Ilalteria,  D.,  Oxytricha, 
D.,  and  Kerona,  D. 

KIDNEY. — The  kidney  consists  of  its 
enveloping  membranes,  and  the  secreting 
parenclijma. 


The  membranes  are  two  : an  adipose 
capsule^  composed  of  loose  areolar  tissue 
abounding  in  fat ; and  a tunica  propria  or 
albuginea,  which  forms  a whitish,  thm,  but 
firm  membrane,  closely  surrounding  the 
kidney,  becoming  connected  with  the  pelvis 
and  vessels  at  the  hilus,  without  being  pro- 
longed into  the  interior  of  the  organ,  and 
consisting  of  ordinary  areolar  tissue  with 
numerous  fine  networks  of  elastic  tissue. 

The  parenchyma,  in  a transverse  section, 
appears  to  the  naked  eye  to  consist  of  two 
parts,  the  inner  or  tubular  substance,  and 
the  outer  or  cortical.  The  tubular  substance 
is  composed  of  8-15  isolated  conical  masses 
or  pyramids,  converging  towards  the  hilus, 
and  their  apices  forming  the  papilla3 ; whilst 
the  cortical  substance  constitutes  the  outer 
art  of  the  organ,  and  fills  up  the  interstices 
etween  the  pyramids.  When  microscopic- 
ally examined,  the  cortical  part  also  becomes 
resolved  into  as  many  segments  as  there  are 
pyi’amids ; hence  the  kIdne}B  may  be  re- 
garded as  composed  of  a certain  nimiber  of 
mtimately  connected  lobules. 

Boththecortical  and  the  tubularsuhstance 
consist  principally  of  the  urinary  tubides. 
These  commence  in  each  segment  or  lobule 
by  very  numerous  orifices  in  the  surface  of 

Fig.  382. 


Papilla  of  the  kidney  of  a pig  with  the  tubules  injected, 
showing  their  origins  upon  the  surface. 

hlagnificd  10  diameters. 

the  papilla3,  and  pass  through  the  pyramids, 
running  straight  and  nearly  pardlel  with 
each  other  (fig.  383  /.;).  During  this  course 
they  undergo  repeated  dichotomous  subdi- 
vision (fig.  383 1),  the  branches  being  given 
oft’  at  a veiy  acute  angle,  and  at  first  with 
considerable  diminution  in  size  ; .and  some- 
times they  divide  into  three  or  four  branches, 
so  that  idtim.ately  a larger  bimdle  of  tubes 
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iroceeds  from  tliem,  producing  the  increased 
ireadth  of  the  pyramids  towards  the  exte- 

Fig.  383. 


n ft 


Perpendicular  section  of  the  injected  kidney  of  a rabbit 
through  part  of  a pyramid.  On  the  left  the  course  of  the 
vessels,  on  the  right  that  of  the  tubules  is  shown,  a,  in- 
terlobular arteries,  with  their  Malpighian  tufts  and 
Vasa  efferentia  c \ dy  capillaries  of  the  cortical  portion ; 
e,  vasa  efferentia  of  the  outermost  tufts  passing  to  the 
surface  of  the  kidney ; /,  vasa  efferentia  of  the  innermost 
tufts  running  into  the  straight  arteries,  gygt  g\  A,  capil- 
laries of  the  pyramids  arising  from  the  latter ; i,  a straight 
vein  commencing  at  the  papilla ; /f,  origin  of  a urinary 
tubule  at  a papilla  ; /,  o,  branches  of  the  same ; m,  coiled 
portion  in  the  cortex ; n,  the  same  at  the  surface  of  the 
kidney  ; p,  connexion  with  the  Malpighian  capsules. 

Magnified  30  diameters. 

rior.  Towards  the  base  of  the  pyramids, 
the  parallel  tubules  become  more  loosely 


connected  by  the  interposition  of  bundles 
of  arteries  and  veins,  which  run  straight, 
and  they  diverge  in  all  directions,  pm’suing 
an  undulating  course.  On  reaching  the 
cortical  substance,  this  is  still  more  the 
case,  and  the  tubules  become  inextricably 
interwoven,  each  finally  terminating  in  a 
Malpighian  body.  Those  which  have  not 
terminated  in  a Malpighian  body  before 
reaching  the  surface  of  the  kidney,  are 
refiected  inwards  until  they  do  so ; hence 
on  viewing  the  outer  surface  of  an  injected 
kidney,  the  loops  of  these  tubules  are  seen. 

The  ui'inaiy  tubules  are  cylindrical,  and 
consist  of  a basement  membrane  (fig.  384  6) 
lined  with  pavement  epithelium,  d.  The 
basement  membrane  is  very  transparent,  but 
film  and  elastic.  Within  it  is  a smgle  layer 
of  nucleated  polygonal  epithelial  cells  (fig. 
384  d,  e).  These,  when  immersed  in  water, 
lose  their  polygonal  form,  become  rounded, 
and  appear  to  fill  up  the  tubules  entirely ; 
they  often  also  bm’st,  and  then  the  tubules 
appear  to  contain  nothing  more  than  a finely 
granular  mass  with  nuclei.  These  changes 
Fig.  384. 


1.  A Malpighian  body,  a,  with  the  urinary  tubule  B c ; 
human,  a,  Capsule  of  the  Malpighian  body,  continuous 
with  4,  the  basement  membrane  of  the  tubule ; c,  epi- 
thelium of  the  Malpighian  body ; d,  that  of  the  tubule ; 
e,  detached  epithelial  cells ; /,  afferent  vessel ; g,  efferent 
vessel : A,  Malpighian  tuft.  2.  Three  epithelial  cells 
from  coiled  tubules,  one  of  them  containing  globules  of 
fat. 

Magnified  300  diameters. 


arc  found  to  have  taken  place  spontaneously, 
if  the  kidney  be  not  fresh.  The  epithelial 
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From  a human  kidney,  a,  end  of  an  interlobular  ar- 
tery; bf  afferent  vessels;  e,  naked  Malpighian  tuft; 
d,  efferent  vessels ; e,  tufts  enclosed  in  their  capsules ; 
/,  urinary  tubules  arising  from  them. 

Magnified  45  diameters. 

each  of  which  becomes  subdivided  into  a 
tuft  of  capillaries ; these  are  variously  con- 


Transverse section  of  some  cortical  urinary  tubules ; 
human  # a,  divided  tubules,  \vith  the  epithelium  removed : 
bf  the  same,  containing:  the  epithelium ; c,  stroma  of 
areolar  tissue ; d,  space  corresponding  to  a Malpighian 
body. 

Magnified  250  diameters. 

stroma  of  areolar  tissue  (fig.  386  c),  contain- 
ing elongated  nuclei,  and  which  is  much 


cells  are  larger  in  the  convoluted  than  in 
the  straight  tubules  (fig.  384, 2). 

The  Malpighian  bodies  may  be  regarded 
as  terminal  dilatations  of  the  tubule.s,  each 
containing  a round  plexus  of  vessels,  the 
Malpighian  tuft. 

The  basement  membrane  suiTOunding  the 
tnft  (fig.  384  d)  is  somewhat  thicker  than 
elsewhere,  and  the  epithelium  lining  it  is 
continued  over  the  free  surface  of  the  tuft. 
The  Maljjighian  tufts  consist  of  close  convo- 
lutions of  fine  vessels  derived  from  branches 
of  the  renal  artery.  The  latter  enter  the 
kidney  between  the  pyramids,  and  continue 
to  divide  until  arriving  at  the  cortical  sub- 
stance, where  they  give  off  a number  of  long 
branches,  mostly  running  towards  the  con- 
vex surface  of  the  kidney,  between  the 
lohides,  hence  called  interlobular  arteries. 
From  these,  short  (mostly  lateral)  branches 
are  given  off,  each  of  which  terminates  in  a 
Malpighian  tuft,  forming  its  afferent  vessel. 
Each  afferent  vessel,  on  entering  the  Mal- 
pighian body,  divides  into  6-8  branches. 

Fig.  385. 


voluted  and  interwoven,  ultimately  uniting 
in  a single  vessel,  the  efferent  vessel.  The 
afferent  and  efferent  vessels  are  usually 
situated  near  each  other,  and  opposite  the 
origin  of  the  urinary  tubule. 

The  efferent  vessels,  which,  although 
arising  from  the  capillaries  of  the  Malpi- 
ghian tufts,  are  rather  small  arteries  than 
veins,  in  import  and  partly  in  structure, 
terminate  in  the  capillaiy  network  situated 
in  the  cortical  substance  and  the  pyramids. 
This  network  closely  suiTOunds  the  coiled 
tubides  on  aU  sides,  and  forms  a connected 
plexus  throughout  the  kidneys,  the  meshes 
of  which  are  roundish-angular ; but  near 
the  pyramids  the  afferent  vessels  are  larger, 
and  differ  fr-om  the  rest  in  their  straighter 
course  and  more  sparing  ramification. 

The  veins  of  the  kidney  commence  on 
the  surface  of  the  organ  and  at  the  apices 
of  the  papUlse  by  small  branches  connected 
with  the  plexus ; these  by  their  union  form 
larger  ones,  which  accompany  the  larger 
arteries. 

Mr.  Bowman  conmares  the  solitary  effe- 
rent vessels  of  the  hlalpighian  bodies  to  the 
portal  system  of  the  liver,  both  serving  to 
convey  blood  between  two  capillary  systems. 
He  describes  these  efferent  vessels  collect- 
ively as  the  portal  system  of  the  kidney. 

The  intersticeshetween  the  vessels,  nerves, 
and  tubules  of  the  kidney  are  occupied  by  a 

Fig.  386. 
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more  abundant  in  the  medullary  than  in  the 
cortical  portion.  At  the  siu’face  this  fre- 
quently becomes  condensed  to  foim  a very 
distinct  membrane,  but  loosely  adherent  to 
the  fibrous  capside,  and  which  is  connected 
by  numerous  delicate  processes  with  the 
inner  stroma. 

The  pelvis  of  the  Iddney  with  the  calyces 
and  the  ureter  consist  of  an  outer  fibrous,  a 
muscular,  and  a mucous  coat.  The  fibrous 
coat  is  composed  of  ordinary  areolar  tissue, 
mixed  with  elastic  tissue. 

The  muscular  coat  is  strongest  in  the 
ureter,  and  forms  two  layers  ot  unstriated 
fibres,  the  inner  being  transverse,  the  outer 
longitudinal,  but  near  the  bladder  an  inner 
layer  of  longitudinal  fibres  is  added.  The 
muscular  coat  of  the  pelvis  is  as  strongly 
developed  as  that  of  the  m’eter,  becoming, 
however,  less  marked  in  the  calyces,  and 
terminating  where  they  embrace  the  pa- 
pillae. 

The  mucous  coat  is  thin,  and  not  fur- 
nished with  glands  or  papillae.  Its  epithe- 
lium (fig.  387  b)  is  laminated,  and  remark- 
able for  the  variable  form  and  size  of  its 

Fig.  387. 


Epithelium  of  the  pelvis  of  the  kidney;  human. 

A.  Isolated  cells : a,  small,  b,  large  paTcment-cpithclial 
cells  ; c,  the  same  containing  the  granules ; dy  cylindrical 
and  conical  cells  from  the  deeper  layers  ; e,  intermediate 
forms.  D.  Cells  in  situ. 

Magnified  350  diameters. 

elements  (fig.  .387  a),  the  deeper  cells  being 
roundish  and  small,  tlioso  in  the  middle 


cylindrical  or  conical,  and  the  uppennost 
roundish,  polygonal,  and  somewhat  flat- 
tened. The  cells  frequently  contain  two 
nuclei,  and  bright  rounded  granules  with 
dark  margins. 

In  the  Mammalia  generally  the  structui-e 
of  the  kidneys  agrees  essentially  with  that 
of  man. 

In  the  lower  Vertebrata  they  exhibit 
differences  which  relate  principally  to  the 
following  particulars : — 1,  the  form,  which 
in  birds,  fishes,  and  reptiles  is  considerably 
more  elongated  and  frequently  flattened; 
2,  the  lobulation,  which  in  the  human  adult 
kidney  is  indistinct,  although  marked  in 
the  foetus,  whilst  in  that  of  other  Vertebrata 
the  separate  lobules  are  very  distinct,  some- 
times fleing  connected  only  by  the  branches 
of  the  ureter ; 3,  the  Malpighian  tufts,  which 
in  birds,  reptiles,  and  fishes  consist  of  a 
single  convoluted  vessel,  and  which  in  some 
(n^ed  reptiles)  are  larger,  in  others  (os- 
seous fishes)  smaller  than  in  man,  whilst  in 
bii'ds  (also  the  sheep)  they  have  been  found 
inserted  into  the  sides  of  the  tubules ; and 
4,  in  the  structure  and  arrangement  of  the 
urinary  tubules ; these  are  uniform  in  size 
in  fishes ; furnished  with  ciliated  epithelium 
in  the  reptiles  and  fishes,  and  present  varie- 
ties in  regard  to  the  convolution,  branching, 
and  termination  in  the  ureter. 

The  epithelial  cells  of  the  urinary  tubules 
are  not  unfrequently  found  to  contain  the 
ordinary  urinary  deposits,  which  are  more 
often  still  met  with  in  the  cavities  of  the 
tubules.  Many  of  these  are  probably,  how- 
ever, formed  after  death  (see  Ubinaby  de- 
posits). 

Among  the  morbid  changes  of  the  kidney, 
passing  over  cancer,  tubercle,  vaadations  m 
the  degree  of  vascularity,  the  presence  of 
calculi,  and  the  ordinary  products  of  inflam- 
mation, may  be  mentioned  the  occmTenco 
of  cysts.  These  are  met  with  of  various 
size  and  in  variable  number.  They  may 
contain  a serous  liquid,  a yellowish  colloid 
substance,  or  a consistent  albuminous  mat- 
ter with  concentric  bodies,  and  may  occur 
in  a kidney  otherwise  healthy,  or  when 
affected  with  Bright’s  disease.  The  walls 
of  the  cysts  do  not  differ  in  structure  from 
those  of  the  tubules,  except  in  being  thick- 
ened; they  have  been  accounted  for  as 
aiising  from  dilatation  of  the  tubules  or 
Malpighian  capsules,  in  consequence  of  ob- 
struction to  the  escape  of  the  urine,  disten- 
sion of  the  epithelial  cells  of  the  tubules, 
and  degeneration  of  their  nuclei,  forming 
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colloid  cells.  The  first  is  probably  the 
general  cause,  and  certainly  an  occasional 
one,  the  Malpighian  tufts  having  been  found 
within  the  enlarged  cysts  after  injection. 
Sometimes  the  cysts  are  those  of  'Echino- 
cocci. In  Bright’s  kidney  the  tubules  are 
foimd  deprived  of  their  epithelium,  the  cells 
filled  with  albuminous,  fibrinous,  or  fatty 
matter, — in  the  advanced  stage  both  becom- 
ing undistinguishable  in  some  parts,  whilst 
in  others  cells  and  tubules  are  loaded  with 
fatty  globules,  producing  the  weU-lmown 
granulai'  appearance. 

In  examining  the  strucriue  of  the  kidney, 
sections  must  be  made  with  a Valentin’s 
knife.  The  arrangement  of  the  vessels  may 
be  shown  by  injection;  and  the  injected 
preparations  are  veiy  beautifid,  and  form 
general  favourites.  The  Malpighian  bodies 
are  readily  filled,  the  injection  being  thrown 
into  the  artery ; and  they  are  readily  recog- 
nized by  their  resemblance  to  little  apples 
upon  the  branches  of  a tree,  or  bunches  of 
currants.  The  injection  should  be  red.  If 
the  injection  be  coarse,  it  will  burst  through 
the  capillaries  of  the  tufts,  and  partially  fill 
the  tubules,  as  in  fig.  383^;  but  if  it  be 
fine,  it  will  fill  the  venous  plexus.  The 
urinary  tubules  should  be  injected  fi-oni  the 
ureter,  white  Gead)  injection  being  used; 
and  considerable  force  is  required  to  make  a 
good  injection,  but  this  must  be  veiy  gi’adu- 
ally  applied.  PI.  I.  fig.  36  is  intended  to 
represent  a portion  of  a kidney  of  a pig. 
The  kidneys  of  the  smaller  and  lower  ani- 
mals are  best  injected  from  the  heart. 

Bibl.  KbUiker,  3Iikrosk.  Anat.  ii.  and 
the  Bill,  therein ; Bowman,  Phil.  Trans. 
1842;  Johnson,  TocWs  Cyclopedia  of  Anat. 
and  Phys.,  art.  Ren ; Toynbee,  Med.  Chi, 
Trans,  xxx. ; Siebold  and  Stannius,  Ver- 
yleichend.  A?iat. ; Forster,  Handb.  d.  Path. 
Anat. ; Frerichs,  BieBrightscheNierimkrank- 
hcit,  ^c. ; Gairdner,  Edinb,  Monthly  Journal, 
viii. 

ILNIFE,  VALENTIN’S.  Intkoduc- 

TiON,  p.  xxiii. 

KOLPODA.  See  Colpoda. 

KONDYLOSTOMA,  Duj. — A genus  of 
Infusoria,  of  the  family  Bm’sarina. 

Char.  Body  elongated,  cylindrical,  or 
fusiform,  slightly  arcuate,  the  ends  obtuse 
and  depressed,  with  a very  large  mouth 
margined  with  stout  cilia,  and  situated  late- 
rally at  the  anterior  end ; smface  obliquely 
striated  and  ciliated. 

K.  patens  (PI.  24.  fig.  31 ; fig.  32,  slightly 
compressed).  This  appears  to  be  the  same 


animal  as  Oxytricha  caudata,  E.  It  lias  a 
monUifomi  nucleus.  Marine. 

Bibl.  Bujardin,  Lifus.  p.  516. 

L. 

LABRELLA,  Fr. — A genus  of  Phaci- 
diacei  (Ascomycetous  Fungi),  growing  upon 
living  leaves.  L.  Ptarmice,  Desm.,  grows 
upon  the  leaves  of  Achillea  Ptarmica, 

Bibl.  Berkeley,  Ann.  Nat.  Hist.  i.  p.  208, 
pi.  7.  fig.  7 ; Fries,  Simima  Veg.  p.  422. 

LACE-BARK.  See  Thyiteleaceje. 

L ACINULARIA,  Oken.  — A genus  of 
Rotatoria,  of  the  family  Flosculaiitea. 

Char.  Eyes  two  (when  young) ; urceoli  or 
gelatinous  sheaths  aggregated  into  a .spheri- 
cal mass ; rotatory  organ  with  two  lobes. 

L.  socialis  (PI.  41.  fig.  15).  Urceoli  ge- 
latinous, yellowish  ; rotatory  organ  very 
broad,  in  the  fonn  of  a horseshoe ; aquatic ; 
length  1-36". 

Bibl.  Ehrenberg,  Bifus.  p.  403 ; Huxley, 
Jlicrosc.  Journ.  1862;  Leydig,  Siebold  und 
Kolliker's  Zeitschr.  1852  ; Ukedem,  Ann. 
des  Sc.  Nat.  3 s4r.  1851. 

LACRYMARUV,  Bory.— A ™s  of  In- 
fusoria, of  the  family  Enchelia,  E. 

Char.  Body  rounded  behind,  not  ciliated ; 
with  a long  and  slender  neck,  which  is 
dilated  at  the  end,  and  frmiished  with  a 
ciliated  mouth  and  a lip,  but  no  teeth 
(=  Trachelocerca  without  a tail). 

L.  proteus.  Body  oblong,  turgid,  colour- 
less, with  delicate  oblique  striie ; neck  very 
long ; aquatic ; length  1-140". 

Two  other  species ; one  (L.  gutta)  colom’- 
less  and  without  strife ; the  other  (Z.  rugosa) 
containing  green  matter,  with  the  body 
wiinkled. 

Bujardin  states  that  the  body  is  ciliated ; 
and  unites  the  genera  Trachelocerca,  E. 
with  Lacrymaria,  appending  Phialina,  and 
placing  the  extended  genus  in  the  family 
Paramecia. 

Bill.  Ehrenberg,  Itifus.  p.  309;  Bujai’- 
din,  Bifus.  p.  468. 

LAGTATES.  See  the  bases,  lactate  of 
lime  (PI.  7.  fig.  19),  lactate  of  zinc  (PI.  7. 
fig.  20). 

LACTEALS.  See  Villi. 

LABY-BIRB.  See  Cocclnella. 

L/EMARGUS,  Kroyer.  — A genus  of 
Cni.stacea,  of  the  order  Siphonostoma,  and 
family  CecropidfB. 

B.  muricatus.  Found  upon  the  sun-fish 
( Orthagoiiscus  mole).  Length  of -female  1" ; 
male  much  smaller. 
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Bebl.  Baird,  Brit.  Entomostraca,  p.  293. 

LAGENA,  Walker.— A genus  of  Fora- 
minifera,  of  the  order  Monostegia  (Oolma 
part,  D’Orb.). 

Char.  Shell  regidar,  flask-like,  oval,  ob- 
long, or  fusifonn;  hyaline;  very  minutely 
forominated ; prolonged  anteriorly  into  a 
long  narrow  neck,  at  the  end^  of  which  is 
the  orifice,  surroimded  by  a thickened  rim. 

Difl’ers  fi'om  Entosclcnia  in  the  absence  of 
the  internal  prolonged  tube. 

The  species  ai'e  marine,  and  foimd  living 
attached  to  fuci,  stones,  &c.,  and  fossil  in 
sea-sand  and  mud. 

L.  vulgaris  (PI.  19.  fig.  16  a ; I,  section). 
Cell  ovate  or  clavifonn,  sometimes  narrow 
and  much  elongated,  with  a long,  slender, 
tubular  neck,  somewhat  contracted  near  the 
outer  orifice,  which  is  sunnounted  by  a 
narrow  rim ; surface  smooth  and  shining, 
covered  with  very  minute  foramina.  Length 
1-100  to  l-60"._ 

Seven  varieties ; davata,  pei'lucida,  semi- 
striata  (PI.  19.  fig.  18),  striata,  interrupta, 
gracilis  (PI.  19.  fig.  17),  and  substriata. 

Bebl.  Williamson,  Bee.  For  am.  (Bay 
iSbe.)  3,  and  Ann.  Nat.  Hist.  1848.  i.  1 ; 
Clark,  ibid.  1849.  iii.  382,  and  1850,  v.  166 ; 
D’Orbigny,  Foraminif.  Fossiles. 

LAftENELLA,  Ehr. — A genus  of  Infu- 
soria, of  the  family  Cryptomonadina. 

Char.  A red  eye-spot  present : carapace 
with  a beak  or  neck  like  that  of  a bottle. 

L.  euchlora  (PI.  24.  figs.  35  & 36).  Ovate, 
neck  short,  tiamcate ; carapace  hyaline,  con- 
tents green.  Aquatic ; length  1-1150". 

Di^rdin  places  this  organism  in  the 
genus  Cryptomonas. 

It  probably  consists  of  the  spore  of  an 
Alga. 

Reel.  Ehrenberg,  Infus.  p.  45 ; Dujai’din, 
Infos,  p.  333. 

LAMINARIA,  Lamx. — A genus  of  La- 
minariacese  (Fucoid  Algse),  with  large,  flat, 
stipitate  fronds,  several  species  of  which  are 
common  on  rocky  shores,  attached  to  rocks 
and  stones.  L.  saccharina  has  a riband- 
shaped frond,  growing  from  2 to  12  feet 
long.  L.  digitata  has  a broad  frond,  1 to 
6 feet  long,  cut  into  a variable  niunber  of 
segments.  The  internal  structure  presents 
three  layers,  the  outennost  forming  a kind 
of  epidermis.  The  sporanges  (spores  of 
authors),  containing  ciliated  zoospores  which 
reproduce  the  plant,  are  the  only  kind  of 
i fructification  yet  observed.  They  are  little 
elongated  sacs,  nestling  between  epidermal 
cells  of  peculiar  structure,  standing  perpen- 


dicularly upon  the  central  substance  of  the 
frond.  In  L.  saccharina  the  presence  ot 
the  sporanges  is  denoted  by  a lon^tudinal 
brown  main  in  the  centre  of  the  frond ; in 
L.  digitata  they  occur  in  flat  patches  on  tho 
extremities  of  the  digitations.  The  zoo- 
spores are  little  olive-colom'ed  bodies,  with 
an  anterior  and  posterior  cilium.  Thmnt 
has  seen  them  germinate. 

Bebl.  Harvey,  Brit.  3Iar.  Alg.  p.  29,  pi.  4; 
Phxjc.  Brit.  pi.  192,  223,  241,  &c. ; GreviUe, 
Alg.  Brit.  t.  5 ; Thuret,  Ann.  des  Sc.  Nat. 
2 sdr.  xiv.  p.  240,  pi.  30.  figs.  1-4. 

LAMINARIACE/E. — ^A  family  of  Fu- 
coidese.  Olive-coloured  inarticulate  sea- 
weeds, whose  sporanges  are  superficial,  either 
forming  indefinite  cloud-like  patches,  or  co- 
vering the  whole  srrrface  of  the  frond. 

Syno2Jsis  of  the  British  Genera. 

* Frofid  stalked,  the  stalk  eliding  in  an 
expanded  leaf -like  pxortion. 

1.  Alaria.  Leaf  membranaceous,  with  a 
cartilaginous  peremrent  midrib. 

2.  Laminaria.  Leaf  (simple  or  cleft) 
without  any  midrib. 

**  Frond  simple,  leafless. 

3.  Chorda.  Frond  cylindrical,  hollow; 
the  cavity  interTupted  by  transverse  parti- 
tioirs. 

LAOMEDEA,  Lamx. — A genus  of  Po- 
lypi (Zoophytes),  of  the  order  Hydroida, 
and  family  Campanirlariadse. 

Char.  Poljpidom  rooted,  erect,  jointed 
at  regular  intervals,  the  joints  ringed  and 
incrassated ; cells  alternate,  on  short  pedun- 
cles, campanirlate ; vesicles  axillar'y;  em- 
bryos medusa-lilie. 

Agrees  very  nearly  ■with  Campanularia. 

Six  British  species : dichotoma  (o-vdcell, 
PI.  33.  fi^.  4 c),  genicidata,  gelatinosa,  obliqua, 
Flexningti,  and  lacerata.  Foimd  upon  marine 
Algae,  stones,  &c.,  between  tide-marks. 

Bebl.  Johnston,  Brit.  Zoophytes,  p.  101 ; 
Gosse,  3Iar.  Zool.  ii.  24. 

LARD.  — Besides  the  various  mineral 
substances  sometimes  mixed  with  lard  to 
improve  its  appearance  or  give  it  soliditjq 
starch  is  said  to  bo  used  to  give  weight. 
The  presence  of  this  irr  any  considerable 
quantity  is  readily  detected  by  the  micro- 
sceme. 

Bibl.  HassaU,  Food  and  its  Adidterations, 
p.  519. 

LARVAE. — Inaninrals  which  pass  through 
certain  marked  stages  of  developnrcrrt,  or 
imdergo  metamorphosis,  as  it  is  called,  the 
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conditiou  in  the  first  of  these  stages  is  called 
the  larval  state,  and  the  animal  itself  is 
called  a larva. 

The  aquatic  larvae  of  several  insects  are 
well-known  microscopic  favomdtes  on  ac- 
count of  their  transparence,  which  allows 
the  action  of  the  dorsal  vessels,  with  the 
circulation  of  the  nutritive  liquid,  to  be 
seen,  and  their  curious  respiratory  organs. 
A few  of  the  more  common  aquatic  larvae 
and  their  parts  are  represented  in  PI.  28. 
figs.  1,  14^17,  19-22,  29;  these  are  noticed 
more  in  detail  under  their  respective  heads. 

The  aquatic  larvae  of  some  reptiles  are 
admirable  objects  for  exhibiting  the  circu- 
lation of  the  blood,  the  devmopment  of 
tissues,  &c.,  as  those  of  the  frog  (tadpoles) 
and  of  the  Tnton. 

LASIOBOTRYS,  Kz.— A genus  of  Peri- 
sporacei  (Ascomycetous  Fungi). 

L,  Lonicerce  grows  on  the  living  leaves 
and  stems  of  various  kinds  of  Honeysuckle, 
forming  little  heaps  seated  on  a tuft  of  ra- 
diating filaments.  The  so-called  peridioles 
appear  to  be  sclerotioid  bodies,  the  superfi- 
cial cells  of  which  are  converted  into  true 
perithecia,  becoming  free  on  the  surface : 
these  contain  numerous  asci  when  mature ; 
but  the  s^res  have  not  been  observed. 

Bibl.  Berkeley,  Brit.  Flora,  ii.  pt.  2. 
p.  324 ; Ann.  Nat.  Hist.  2 ser.  ix.  p.  386, 
pi.  12.  fig.  44 ; Fries,  Sumina  Veg.  p.  406  5 
Greville,  Sc.  Crypt.  FI.  pi.  191. 

LASTR/Ei^l,  Presl. — A genus  of  Aspi- 
die£e  (Polvpodioid  Ferns),  containing  a 
number  of  'British  species,  such  as  L.  Filix- 
mas,  dilatata,  &c.,  separated  from  Aspidium 
on  account  of  the  reniform  indusium,  and 
distinguished  from  Nephrodium  by  the  vein- 
lets  being  free  at  the  ends. 

LATEX. — The  name  applied  to  the  pe- 
culiar juices,  becoming  milky  when  ex- 
posed to  ail’,  contained  in  the  ‘ milk- vessels,’ 
or  laticiferous  ca?ials  of  plants,  especially 
abundant  in  Euphorbiacese,  Papaveracese, 
Cichoraceae,  &c.  It  appears  to  consist  of  a 
watery  fluid,  with  albumen  in  solution,  in 
which  float  globides  of  caoutchouc,  or  analo- 
gous gum-resinous  matter,  of  vaiiable  size, 
occasionally  mixed  with  starch-gi’anules  of 
peculiar  foi’ms,  as  in  Fuphorhia  (PI.  39. 
fig.  23).  See  Laticifebous  tissue. 

Bibl.  Schultz,  sur  la  circidation  et  sur  les 
vaisseaux  laticifbres  dans  les  Plantes,  Paris, 
1841;  Von  Mohl,  Ueb.  den  Milclxsaft,  &c., 
Botan.  Zeit.  1843 ; A7in.  Nat.  Hist.  xiii.  441. 

LATHRyEA. — A genus  of  Orobancha- 
ceous  Flowering  Plants.  L.  squamaria,  a 


remarkable  plant,  found  hero  and  there  in 
beech-woods  in  England,  has  been  the  sub- 
ject of  much  research  as  regards  embryo- 
logy, W Schacht  and  others.  See  Ovule. 

LATICIFEROUS  TISSUE,  ducts,  ca- 
nals, or  VESSELS. — These  names  are  applied 
to  the  tubular  and  often  ramified  canals  in 
which  is  contained  the  mUky  juice  or  latex 
of  many  plants  (figs.  388,  389).  The  na- 

Fig.  388.  Fig.  389. 


Fig.  388.  Laticiferous  tissue  extracted  by  maceration 
from  Leontodon  Taraxacum,  Magn.  100 
diams. 

Fig.  389*  Laticiferous  tissue  extracted  from  Chelido^ 
nium  majus,  Magn.  100  diams. 

tm’e,  or  rather  the  origin  of  these  canals  is 
still  a matter  of  dispute.  The  ducts  present 
themselves  in  various  foi-ms  and  conditions, 
especially  in  the  rind  and  pith  in  the  Apo- 
cynacese,  Asclepiadaceae,  Moraceai,  Urtica- 
ceae,  Papaveracese,  Cucm’bitacece,  Euphor- 
biaceae,  Aroideae,  &c.  Simple  unbranched 
millv- vessels  occur  in  the  pith  of  the  elder. 

Schacht  regards  them  aU  as  liber-ceUs. 
The  opinion  which  we  share  with  almost  all 
other  vegetable  anatomists  is,  that  they  are 
interceUmar  passages,  originally  devoid  of  a 
proper  coat,  but  subsequently  acquiring  one 
of  variable  thickness,  derived  apparently 
fi’om  the  secretion  which  they  contain. 
Unger,  however,  imagines  that  while  some 
are  fomied  in  this  way,  they  are  mostly 
developed  out  of  confluent  rows  of  cells, 
like  the  dotted  ducts,  and  Tnicid  is  of 
opinion  that  they  ai’e  ordinai’ily  formed  in 
this  way.  They  require  much  further  in- 
vestigation. 

Canals  bounded  by  a defined  coat  of  cel- 
lidar  tissue,  foming  iutercellidar  canals  or 
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ducts  of  very  definite  character,  occtu’  in  the 
Coniferae,  the  Guttiferse,  Anacardiacese,  &c. 
These  will  be  spoken  of  under  Keceptacles 
FOB.  SECBETIONS. 

Canals  containing  a millfy  juice  occur  in 
some  of  the  Fungi,  as  in  the  fleshy  sub- 
stance of  Agaricus  dcliciostis,  quietus,  and 
others  of  the  same  section. 

It  was  declared  some  years  ago  by  Schultz 
that  a regular  circidation  of  the  latex  takes 
place  through  the  ramified  laticiferons  ducts. 
This  was  Siefly  supported  on  observations 
of  movements  of  the  latex  which  may  be 
made  on  tolerably  transparent  parts  of 
living  plants  containing  these  ducts.  By 
bringmg  the  uninjured  sepal  of  Convolvulus 
or  a leaf  of  Chelldonium  under  the  micro- 
scope (placing  it  in  oil  is  advantageous  in 
the  latter  case),  the  branched  latex-ducts 
may  be  made  out,  and  a flowing  movement 
of  the  paiUcres  may  be  seen  occasionally. 
But  this  has  been  shown  to  depend  upon  a 
disturbance  of  the  equilibiium  by  external 
causes,  such  as  pressmn  and  heat,  and  may 
be  produced  at  will  in  any  direction  by 
making  an  incision,  towards  which  the  juice 
flows.  Tr^cul  thinks  that  the  laticiferons 
canals  commimicate  freely  with  the  pitted 
ducts  and  other  vascular  elements,  and  take 
a share  in  a kind  of  circulation,  wherein 
they  play  the  part  of  venous  reservoirs ; but 
his  views  do  not  appear  to  us  well-founded. 

BnjL.  Schultz,  Die  Cyclose  des  Lebetis- 
sa^s,  Sfc.,  Nova  Acta,  xviii.  pt.  2 ; Sur  la 
circulation,  (Sfc.,  Mem.  des  Sav.  4'c.,  Paris, 
1841 ; Mohl,  Vegetable  Cell,  p.  94.  London, 
1852 ; Ueber  den  Milchsaft,  i^c.,  Bot.  Zeit.  i. 
p.  653 ; Anonymous,  Botan.  Zeit.  iv.  p.  833 
(1846) ; Schleiden,  Principles  of  Botany, 
(London,  1849),  p.  64;  Unger,  Grundziige 
der  Anatomic  und  Physiologic  (1846),  p.  64 ; 
Schaclit,  Botanisch.  Zeit.  lx.  p.  613.  1861; 
Die  Pflanzemelle,  p.  210.  Berlin,  1852  ; 
Monatsber.  Berlin.  Akad.  Nov.  1856 ; Flora, 
1867.  p.  89 ; Meyen,  Secretionsorgane,  p.  63. 
Berlin,  1837 ; Tnicul,  Ann,  des  Sc.  Nat.  4 s6r. 
vii.  p.  290. 

LAURENCIA,  Lamx. — A genus  of  Lau- 
renciaceae  (Florideous  Algai),  containing 
several  British  species,  mostly  common,  of 
yelloivish-grecn,  pmple  or  pink  coloiu,  the 
fronds  pinnately  branched,  of  solid  paren- 
chymatous structure.  The  ceramidia  are 
borne  on  the  smaller  branches,  as  are  also 
the  antheridia ; the  tetraspores  are  imbedded 
in  the  ramuli  (fig.  390).  The  ceramidia 
contain  tufts  of  pear-.shaped  spores ; the 
tetraspores  are  tetrahedrally  divided.  The 


antheridia  are  thus  described  (in  L.  tenuis- 
sima)  by  Thuret ; on  the  smaller  branches, 
similar  to  those  which  bear  the  ceramidia 
on  other  individuals,  occiu  gi’eyish  convo- 

Fig.  390. 


Laurencia  dasyphylla. 

Ramuli  containing  tetraspores. 

Magnified  50  diameters. 

luted  plates  of  cellular  tissue,  of  uregular 
form,  bordered  by  a line  of  roimdish  cells, 
containing  generally  a yellow  liquid.  Hya- 
line cells  containing  antherozoids  are  im- 
lanted  vertically  on  these  plates,  clothing 
oth  surfaces.  The  antheridium  has  a sort 
of  pedicel  formed  of  an  ovoid  cell,  which 
also  bears  a dichotomous  hair,  like  those 
common  over  the  branches  of  this  plant. 
The  antherozoids  are  elongated-ovoid,  a 
little  constricted  at  one  extremity,  length 
about  3-5000".  MM.  Derbes  and  Sober 
have  observed  them  on  L.  pinnatijida  and 
other  species. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  97, 
pi.  12  C ; Phyc.  Brit.  pi.  66,  &c. ; Grev.  Alg. 
Brit.  p.  108,  pi.  14;  Derbes  and  Sober, 
Ann.  des  Sc.  Nat.  3 sdr.  xiv.  p.  276,  pi.  37 ; 
Thiuet,  ib.  xvi.  p.  65,  pi.  7,  ib.  sdr.  4.  iii. 
p.  19. 

LAURENCIACE/E. — A family  of  Flo- 
lidese.  Rose-red  or  purple  sea-weeds  with 
a cylindrical  or  compressed,  rarely  flat,  li- 
near, narrow,  areolated,  inai'ticulate,  or  con- 
stricted and  chambered,  branching  frond 
composed  of  polygonal  cells.  Fnictification : 
1,  conceptacles  (ceramidia')  external  ovate, 
furnished  with  a terminal  poi’e,  and  con- 
taining a tuft  of  pear-shaped  spores ; 2,  te- 
traspores  immersed  in  the  branches  and 
ramuli,  scattered  without  order  through  the 
siuface  cells ; 3,  antheridia. 
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British  Gmeru. 

1.  Bommnaisonki.  Frond  solid,  filiform 
(rose-red),  much  hranched ; the  branches 
margined  ■with  auhulate  distichous  cilia. 

2.  Laiirencia.  Frond  solid,  cylindrical  or 
compressed  (purplish  or  yellowish),  pinna- 
tifid ; the  ramuli  blunt. 

3.  Chrysimenia.  Frond  hollow,  filled 
with  watery  mucus,  neitlier  constiicted  nor 
chambered. 

4.  Chylocladia.  Branches  hoUow,  filled 
with  watery  mucus,  constricted  at  intervals 
and  chambered. 

LEANGIUM,  Lk.  See  Diderma. 

LEATHESIA,  Gray. — A genus  of  Chor- 
dariaceae  (Fiicoid  Algae),  consisting  of  glo- 
bose or  lohulated  fleshy  or  homy  sti'uctures, 
gro'wing  upon  rocks,  either  solid,  or,  by  the 
solution  of  the  internal  filamentous  sub- 
stance, ultimately  hollow.  The  fronds  are 
composed  of  masses  of  dichotomous  fila- 
ments radiating  from  a point,  in  the  olive- 
coloured  tufted  species  cohering  laterally, 
and  forming  the  soft,  fine  coat  of  the  lobes. 
The  sporanyes  ai-e  simple  oval  sacs  attached 
at  the  end's  of  branenes  of  the  radiating 
filaments,  between  which  they  nestle,  or 
multilocular,  consisting  of  abort  septate  fila- 
ments occuning  in  similar  situations,  which 
are  said  by  Thm’et  to  be  more  common ; and 
the  two  kinds  have  not  been  met  -with 
together. 

Bebi..  Harvey,  Brit.  Mar.  Alg.  p.  48, 
pi.  10  C ; Engl.  Bot.  pi.  169G ; Thm-et,  Ann. 
des  Sc.  Nat.  3 s^r.  xiv.  p.  237,  pi.  2G. 
figs.  6-12. 

LEAVES. — The  microscopic  structm'e  of 
leaves  presents  a wonderful  variety  of  con- 
ditions, frorrr  the  most  simple  up  to  very 
complex.  Instances  of  the  former  are  seen 
in  the  Mosses,  Jungermannie.®,  and  other 
Floweriess  plants,  where  merely  a simple  cel- 
hdar  plate  exists.  In  the  sinrpler  leaves  of 
Ferns,  such  as  Hyjlenoph'vllum,  we  ha've 
a cellular  plate  traversed  by  vascular’  ribs. 
In  Sphagnum  among  the  Mosses,  the  sim- 
ple leaves  have  cells  containing  a spiral 
fibre.  In  the  more  complete  for-nrs  we  di- 
stinguish an  epidermis,  above  and  below, 
often  differing  rn  character  on  the  two  faces 
(see  Epiderjiis  and  Stomata),  together 
with  the  diachyma  or  interv'ening  cellrdar 
mass,  which  varies  in  its  characters  in  dif- 
ferent plants,  and  is  traversed  by  the  fibro- 
vascular  ribs  or  veins.  The  eprdernris  ex- 
hibits Glands,  Hairs,  See.,  in  cliflerent  con- 
ditions and  forms,  which  caiurot  be  enume- 
rated again  here,  many  of  the  most  inter- 


esting forms  being  mentioned  under  the 
above  heads.  For  observing  tlio  str’uctm’e 
of  leaves,  when  consisting  of  more  than  a 
simple  cellular  plate,  horizontal  and  vertical 

Fig.  391. 


Vertical  section  of  a leaf  of  a Melon. 

E.  S,  superior  epidermis ; P.  S,  subjacent  close  paren- 
cliyma;  ill,  infra-stomatai  air-space  j L,  intercellular 
space ; F.  v,  fibro-vascular  bundle  (rib  or  vein) ; P.  i, 
inferior  lax  parenchyma  j E.  i,  inferior  epidermis ; P, 
hairs ; ST,  stoma. 

Magnified  100  diameters. 

sections  are  required.  The  latter  are  easily 
made  ■with  a sharp  razor  in  thick  and  firm 
leaves,  but  ■with  delicate  kinds  it  is  neces- 
sary to  split  a soft  cork,  to  place  the  leaf 
carefully  between  the  pieces,  and  then  to 
slice  both  together,  placing  the  fr’agments 
in  water  and  picking  out  the  pieces  of  the 
leaf  ■with  a needle.  Many  small  simple 
leaves  make  good  objects  by  (frying,  soaking 
in  tm’pentine,  and  mounting  in  balsam ; the 
same  may  he  done  ■with  petals,  sepals,  &c. 
The  leaves  of  many  water-plants,  such  as  of 
Vallisneria,  Anacharis,  Ceratophylhmi,  Hot- 
tonia,  See.,  are  very  favoiu’able  for  the  ob- 
servation of  the  rotation  of  the  cell-sap  (see 
Rotation).  They  are  of  very  simple  cel- 
frdar  structure,  having  no  epidermis,  sto- 
mata, or  fibro-vascular  ribs. 

Leaves  also  afford  a large  field  for  inter- 
esting study  to  the  microscopist,  in  the 
examination  of  the  colom’ing-matters  and 
secretions  in  the  cells,  especially  during  the 
autumnal  changes,  of  the  development,  &c., 
and  moreover  in  the  investigation  of  the 
parasitic  Fimgi  which  so  frequently  attack 
them  both  in  the  Imng  and  the  decaying 
state. 

LECANACTIS,  Eschwoilcr. — A genus 
of  Graphidero  (Gyumocarpous  Lichens), 
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containing  one  British  species,  L.  lyncea= 
Opeyrupha  lyncea  of  the  British  Flora. 

BmL.  IIooker’s7i/v'<.F/o?'rt, ii.pt.  I p.  148; 
Leighton,  Ann.  Nat.  Hist.  2 scr.  xiii.  p.  391, 
pi.  7.  fig.  26. 

LECANORA,  Ach.— A genus  of  Pame- 
liacere  (Gyninocarpous  Lichens),  consisting 
of  numerous  species  growing  chiefly  on 
rocks,  stones  and  earth,  distinguished  from 
Lccidea  by  the  apothecia  having  a thickish 
border  formed  of  the  crust  and  of  the  same 
colour. 

Bebl.  Hook.  Brit.  Flora,  ii.  pt.  1.  p.  190 ; 
Buy.  Bot.  pis.  949,  1792,  &c. 

KECIDEA,  Ach. — A genus  of  Lecidinese 
(Gymnocarpous  Lichens),  containing  nu- 
merous British  species.  The  apothecia  have 
a border  of  the  same  colom’  as  the  disk. 
Growing  chiefly  on  rocks,  sometimes  on 
bark.  L.  geoyrapliica,  growing  on  subalpine 
rocks,  is  a remarkable  species. 

Bebl.  Hook.  Brit.  Flora,  ii.  pt.  1.  p.  177 ; 
Engl.  Bot.  pi.  245,  &c.;  Lindsay,  Joivm.  Mic. 
Sc.  V.  p.  177. 

LECIDINE^. — A family  of  Gjmnocar- 
ous  or  open-fniited  Lichens,  characterized 
y free,  circular,  ultimately  convex  shields, 
with  the  disk  always  open,  and  placed  in  a 
special  excipulum. 

British  Genera. 

1.  Stereocaiilon.  Thalltis  caidilaginous  or 
somewhat  woolly,  branched  and  shmbby. 
Apothecia  top-shaped,  ses.sile,  solid,  fiat, 
scarcely  rising  above  the  border;  the  disk 
at  length  spreading,  covering  the  border,  and 
reflexed. 

2.  Cladonia.  Thalltis  somewhat  shiaibby, 
branched,  rarely  simple,  rough  with  scales, 
which  are  at  length  often  evanescent ; 
branches  cartilaginous,  rigid,  fistulose,  all 
attenuated  and  subulate,  divided,  fertile, 
generally  perforated  in  the  axils.  Apothecia 
sessile,  circular,  convex,  shaped  like  little 
heads,  not  bordered,  fixed  by  the  circumfer- 
ence, free  beneath  in  the  centre,  the  sides 
reflexed,  unifoim  within. 

3.  Bceomyccs.  Thallus  crustaceous,  spread- 
ing, adnate.  Apothecia  circular',  convex, 
head-like,  not  bordered,  sessile  upon  a solid 
stalk. 

4.  Lccidea.  Thallus  crustaceous,  spread- 
ing, adnate,  miifoim.  Apothecia  circular, 
sessile,  plano-convex,  having  a border  of  the 
same  colour  as  the  disk. 

6.  Gyalecta.  Thallus  criEstaceous,  uni- 
form. Apothecia  urceolate,  immarginate,  at 
first  closed,  aftcnvards  variously  dehiscent. 
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tho  excipular  border  elevated,  discrete  and 
coloured. 

LEGYTHEA,  Ldv.  See  Uuedinei. 

LEECH. — Two  species  of  the  genus  Hi- 
rudo,  which  belongs  to  the  class  Annulata, 
are  used  for  medical  pui-poses,  viz.  H.  me- 
dicinalis,  in  which  the  venti-al  surface  is 
greenish,  with  black  spots;  and  H.  offici- 
nalis, in  which  these  spots  are  absent. 

The  structm-e  of  the  mouth  of  the  species 
of  Hirudo  is  cm-ious.  The  mouth  is  trian- 
gular (PI.  17.  fig.  26),  and  placed  in  the 
middle  of  the  anterior  sucker.  Each  of  its 
three  sides  is  furnished  with  a semicircular 
jaw,  of  cartilaginous  consistence  (fig.  26, 
side  view ; fig.  27,  view  from  above),  upon 
the  convex  margin  of  which  are  placed  a 
large  number  of  partly  calcareous  teeth 
(fig.  26  6)  arranged  in  a row.  The  teeth 
(fig.  28,  a side  view,  h view  from  above) 
are  flattened,  somewhat  triangular,  and  ex- 
cavated at  the  base,  so  as  to  exhibit  two 
short  prongs  (cZ).  They  are  placed  trans- 
versely upon  the  jaws,  which  are  moved  by 
powerful  muscles,  and  thus  produce  the 
weU-known  wounds.  And  this  cross  di- 
rection of  the  teeth  is  probably  the  cause  of 
the  troublesome  bleeding  accompanying  the 
bite  of  a leech,  in  consequence  of  the 
amount  of  laceration  necessarily  connected 
with  it. 

The  species  of  Hirudo  have  ten  minute 
eyes,  aiTanged  in  the  fonn  of  a horseshoe 
at  the  upper  part  of  the  anterior  sucker. 

The  ova  of  leeches  are  deposited  in  a kind 
of  cocoon,  composed  of  ti’iangular  fibres, 
branched  and  interwoven  so  as  to  bear  con- 
siderable resemblance  to  a sponge,  as  which 
one  of  them  was  foi-merly  described. 

Bebl.  BrightweU,  Ann.  Nat.  Hist.  1842. 
ix.ll ; Brandt  andRatzebm’g,il/6'(Zfz.  Zoolog. 
ii. ; d ohnson.  Treatise  on  the  Medicinal 
Leech,  and  Further  Observ.,  ^c. ; Moquin- 
Tandon,  Monographie  d.  Hirudinees,  Sfc. ; 
Savigny,  Descript,  de  VEgy2}te,  xxi. ; Au- 
douin  and  Milne-Edwards,  Classif.  dcs  An- 
nelides,  <^'c.  in  Ann.  des  Sc.  Nat.  1S32-3,  27- 
30  (separately  pi-inted) ; R.  Jones,  Outl.  of 
Animal  Kingdom,  p.  192  ; Gei'vais  and  Van 
Beneden,  Zool.  Med. 

LEIBLEINIA,  Endl. — A genus  of  ma- 
rine plants,  placed  among  the  Ectocai'pacem 
by  Endlicher,  and  among  Oscillatoriacero 
(Confei-voidiVlgre)  byKiitzing,  who  includes 
under  it  many  of  the  species  of  Calothrix  of 
other  authors.  Endlicher  cites  only  C.  con- 
fervicola,  Ag.,  and  another  not  British. 

This  is  a minute,  glaucous,  tufted  plant. 
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formed  of  short,  rigid,  erect,  subulate  fila- 
ments, and  is  common,  epiphytic  on  marine 
filamentous  Algas. 

Bibl.  Endl.  Genm-aPlant.  Supp.  iii. No.  69; 
Kiitzing,  Sp.  Alg.  276 ; Hanrey,  Phyc.  Brit. 
p.  223,  pi.  26  C. 

LEJEUNLA.,  Libert. — A genus  of  Jim- 
germannieae  (Hepaticce),  containing  several 
rare  British  species,  foimd  in  subalpine  dis- 
tricts, viz.  L.  seipyllifolia,  hamatifolia,  mi- 
7iutissima,  and  calyptrifolia.  The  last  is  one 
of  the  smallest  of  the  British  Jungerman- 
niese,  and  is  remarkable  for  the  peculiar 
form  of  its  leaves,  which  resemble  the  ca- 
lyptra  of  a moss  (figs.  392,  393). 

Fig.  392,  Fig.  393. 


Lejeunia  calyptrifolia. 

Fig.  392.  Stem  with  calyptriform  leaves,  an  immature 
plant  (on  the  right),  and  a burst  aporange. 
Magn.  5 diams. 

Fig.  393.  A leaf  of  ditto.  Magn.  25  diams. 

Bibl.  Hook.  Brit.  Jung.  pis.  42,  43,  51, 
52 ; Brit.  Flora,  ii.  pt.  1.  p.  127. 

T.EMANTEyE. — A family  of  Confeiwol- 
deae.  Olive-coloured  freshwater  Algae,  fila- 
mentous, inai'ticidate,  of  cartilagineo-coria- 
ceous  substance,  and  compound  cellular 
textm’e.  The  fronds  branched,  hollow,  hear- 
ing within  at  irregular  distances  whorls  of 
wart-like  bodies  consisting  of  tufted,  sim- 


Fig.  394. 


Lemania  torulosa. 

Section  of  filament,  showing  the  tufts  of  fertile  filaments. 
Magn.  50  diams. 

pie  or  branched,  necldace-shaped  filaments 
(fig.  394),  arising  from  the  inner  wall  of  the 


tubular  frond,  and  finally  brealring  up  into 
elliptical  spores.  British  genus : 

Lemania.  Character  the  same  as  of  the 
family.  Two  species  have  been  found  in 
Britam,  L.  totmlosa,  Ag.  and  L.  jiuviatilis. 
They  always  gi’ow  in  clear  rimning  streams. 
Mr.  Thwaites  has  made  some  interesting 
observations  on  the  development  of  these 
plants. 

Bibl.  Hassall,  Bi-it.  Freshw.  Alg.  p.  68, 
pi.  7 ; Kiitzing,  Phyc.  generalis,  p.  261 ; 
Thwaites,  Ann.  Nat.  Hist.  2 ser.  i.  p.  460 ; 
Wartmann,  Beitr.  z.  A?iat.  l^c.  d.  Letnania, 
St.  Gallen,  1854. 

LEMNA,  L. — Duckweed.  A genus  of 
aquatic  Moiiocotyledonous  plants,  remark- 
able for  then.’  simplicity  of  structure,  the  ve- 
getative system  being  replaced  by  a minute 
leaf-like  floating  stem,  with  dependent  root- 
lets, furnished  with  a well-developed  sheath 
{pileorhize)  at  the  end.  The  lobes  of  the 
stem  bear  two  monoecious  imperfect  flowers, 
and  also  propagate  by  bulbils  formed  in  the 
slits  in  the  side  of  the  lobes ; the  young 
bulbils  formed  in  autumn  sink  when  the  pa- 
rent dies,  and  rise  again  in  spring.  Spu'al 
vessels  occur  abundantly  in  L.  polyrhiza] 
they  are  maringly  present  in  the  rest. 

Bibl.  Hook,  and  Amott,  Bi-it.  Flor.  p. 
463  ; Schleiden,  Beitr.  zur  Botanik,  p.  229 ; 
Weddell  (Wolffia'),  Ann.  des  Sc.  Nat.  3 s4r. 
pp.  12,  155. 

LEMON,  Essential  oil  of. — This  is 
sometimes  used  in  the  microscopic  examina- 
tion of  pollen  and  other  structures,  which 
are  placed  in  it  to  render  them  more  transpa- 
rent, it  being  less  disagreeable  and  less  vo- 
latile than  oil  of  tui-pentine.  Glycerine  may 
often  be  substituted. 

LENTICELS. — Structures  found  upon 
the  surface  of  young  stems,  especially  of 
most  of  the  Dicotyledonous  shrubs  and 
trees.  They  fli’st  appear  on  the  yearling 
shoot  as  little  specks,  of  a different  colour 
from  the  rest  of  the  epidermis.  TowarcL 
the  winter,  or  in  early  spring,  the  epidermis 
splits  transversely  over  the  lenticels,  which 
become  then  slightly  projecting  papillse, 
frequently  divided  into  lips,  as  it  were,  by  a 
median  fruTow.  The  sunace  of  the  papilla 
is  now  brown,  and  it  is  of  corky  character 
for  some  little  distance  inwards.  As  the 
branch  grows,  the  lenticels  become  drawn 
out  laterally,  so  as  to  appear  like  cross 
striai.  They  are  subsequently  lost  sight  of 
by  the  bark  splitting  through  them,  as  in 
the  apple  or  beech,  or  by  the  bark  peeling 
off  (plane). 
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Microscopic  examination  of  sections  shows 
that  they  are  mere  hypertrophal  produc- 
tions from  the  epiphlceum,  or  suberoiis  layer 
of  the  BAKK,  and  have  no  connexion  with 
the  liber  or  cambium.  DeCandoUe  ima- 
gined they  were  root-buds,  where  adventi- 
tious roots  might  arise  under  favoimahle 
circiunstances ; but  this  was  an  error.  Du 
Petit  Thouars  thought  they  were  breathing 
pores,  replacing  the  stomata  of  the  epider- 
mis ; but  they  are  not  Mres,  and  many  trees, 
such  as  the  Conifers,  Roses,  JEuonyfnus  eu- 
ropceiis,  &c.,  have  none. 

Bebl.  DeCandoUe,  Ann.  des  Sc.  Nat.  yii. 
p.  6 (1826) ; Von  Mohl,  Vermiseht.  Schrift. 
pp.  229,  233 ; Meyer,  Linncea,  vii.  p.  447 ; 
Du  Petit  Thouars,  JEssais  sur  la  Veyetatimi, 
p.  20 ; Unger,  Flora,  1836.  ii.  p.  677 ; G.  de 
St.  Pierre,  Comptes  Rendus,  1865;  Ann.  Nat, 
Hist.  2 ser.  xvi.  p.  273. 

LEOCARPUS,  Lk.  See  Didehma. 

LEPADELLA,  Bory. — A geniis  of  Rota- 
toria, of  the  family  Euchlanidota. 

Char.  Eyes  absent ; foot  forked. 

Three  species.  In  two  of  them  the  jaws 
have  each  a single  tooth ; in  the  other,  each 
two  teeth. 

L.  emarginata  (PI.  34.  fig.  43).  Carapace 
depressed,  oval,  anterior  portion  broad, 
emarginate  at  each  end.  Aquatic ; length 
of  carapace  1-670". 

Teeth  of  L.  ovalis,  PI.  34.  fig.  44. 

Bebl.  Ehrenberg,  Infus.  p.  457. 

LEPEOPHTHIRUS,  Nordm.— A genus 
of  Crustacea,  of  the  order  Siphonostoma, 
and  famUy  Caligidifi. 

Char,  Fourth  pair  of  legs  slender,  not 
branched,  formed  for  walking ; thorax  with 
only  two  distinct  joints ; frontal  plates 
destitute  of  sucking  disks  on  the  under  sm- 
face.  Six  British  species,  found  upon  va- 
rious marine  fishes,  as  the  salmon,  mackerel, 
sole,  briU,  turbot,  &c. 

i./»ec<ora/is  (PI.  14.  fig.  23).  Female.  Ca- 
rapace oval;  frontal  plates  smaU,  notched 
in  the  centre ; antennae  small ; thorax  as 
long  as  the  carapace,  penultimate  joint  very 
narrow,  last  joint  nearly  as  long  as  the  ca- 
rapace, almost  quadrilateral  and  slightly 
lobed  posteriorly ; abdomen  short ; caudal 
plates  smaU,  terminal  setae  short;  sternal 
fork  with  simple  sharp-pointed  branches ; 
third  pair  of  foot-jaws  large.  Length 
about  1-2". 

Bibl.  Baird,  Rrit.  Fntomostraca,  p.  273. 

LEPIDOPTERA. — An  order  of  Insects, 
consisting  of  butterflies  and  moths. 

Lepidopterous  insects  present  several 


points  of  interest  to  the  microscopic  ob- 
server; among  these  may  be  mentioned 
especially  the  proboscis  or  Antlia,  the  hook 
connecting  the  wings  (Insects,  p.  388),  the 
wings  themselves,  and  the  beautiful  scales 
covering  them  (Scales  op  insects.  Test- 
objects).  Their  larvae  or  caterpillars  are 
favourable  subjects  for  the  exammation  of 
the  internal  structure, — the  tracheae  with 
their  spiracles,  the  fatty  body,  the  alinien- 
tary  canal,  the  spinning  organs,  the  curious 
legs,  &c. 

BnjL.  See  that  of  Insects,  and  espe- 
cially the  works  of  Newport,  Siebold,  and 
Westwood. 

LEPIDOZIA,  Dumort.  See  Herpe- 
tiem. 

T.FPTSMA,  Linn. — ^A  genus  of  Insects, 
of  the  order  Thysanura,  and  family  Lepis- 
menae. 

Char.  Body  elongated,  flattened;  an- 
tennae setaceous,  with  numerous  very  short 
joints;  palpi  four,  long;  abdomen  termi- 
nated by  three  long  filaments  jointed  nea,r 
their  ends. 

L,  saccharina  (PL  28.  fig.  18).  Body 
silvery-grey,  not  spotted,  covered  with  nu- 
merous sc^es;  caudal  filaments  speckled 
with  reddish  brown ; antennae  about  two- 
thirds  the  length  of  the  body. 

This  active  little  insect,  which  runs  but 
does  not  jump,  is  found  (in  the  coimtry) 
upon  the  shelves  of  cupboai’ds  where  sweets 
and  other  eatables  are  kept,  in  window- 
cracks,  &c.  Its  habits  are  nocturnal.  Its 
beautiful  silvery  scales  are  used  as  Test- 
objects  (PI.  1.  fig.  6). 

There  are  many  other  species,  the  scales 
of  which  probably  exhibit  the  same  struc- 
ture. 

Bebl.  Gervais,  WalcJcenaer's  Aptdres,  iii. 
p.  450. 

LEPRALIA,  Johnst. — A genus  of  In- 
fundibulate  Polyzoa,  of  the  suborder  Cheilo- 
stomata,  and  family  Membraniporidae. 

Char.  Polypidom  adnate,  crustaceous, 
formed  of  a layer  of  juxtaposed  urceolate 
cells,  closed  in  front,  and  spreading  cir- 
cularly. 

The  very  numerous  species  foim  white, 
yellow,  or  reddish  crusts  upon  rocks,  shells, 
and  sea-weeds.  Aviculana  and  vibracula 
are  present  in  some,  but  absent  in  others. 
Mouth  of  cells  sometimes  with  spines. 

1.  L.  variolosa  (PL  33.  fig.  17).  Cells  ob- 
long, depressed,  roEighish,  interstices  punc- 
tured ; orifice  semioval  or  romidish,  margin 
plain.  On  stones  and  shells,  common  ; 


LEPRARIA. 


LEPTOTRICHACE^. 


[ ] 


varieties  occur  with  tlie  lower  lip  notched, 
or  with  a tooth. 

2.  L.  unicornis.  Cells  ovate,  scaly,  with 
a short  obtuse  process  or  knob  above  the 
orifice,  which  is  roundish,  -with  a distinct 
notch  in  the  upper  margin.  Common. 

Bibl.  Johnston,  .Sn‘<.  ZooyjA.  300  5 Busk, 
Mar.  Polyz. 

LEPBABIA,  Ach. — ^A  supposed  genus 
of  Lichens,  consisting  of  the  imperfectly- 
developed  thaUus,  chiefly  composed  of  go- 
nidia,  forming  a green,  white,  or  yellow 
pulverulent  stratum  on  bai-k,  &c.  (see  Li- 
chens). 

Bibl.  Brit.  Flora,  ii.  pt.  1.  p.  166. 

LEPTOCLINUM,  M.-Edw.— A geni^  of 
Tunicate  Mollusca,  of  the  family  BotiyUidas. 

Distinguished  by  the  thin,  sessile,  en- 
crusting mass,  of  variable  fonn ; the  nume- 
rous systems ; the  six-rayed  branchial  ori- 
fice ; and  the  anal  orifices  opening  into  a 
common,  more  or  less  branched  cloaca. 

Six  British  species : maculosum,  asperum, 
aureutn,  gdatinosum,  lAsteriamcm,  and  punc- 
tatuni,  found  upon  the  roots  of  Laminaria 
and  other  marine  algte ; the  two  former 
common. 

Bibl.  Forbes  and  Hanley,  Brit.  Mollusca, 
i.  16  j Gosse,  Mar.  Zool.  ii.  32  5 M.-Edwards, 
Mem.  sur  les  Ascid.  comp. 

LEPTOjNHTEriE,  Kfitz. — A supposed  fa- 
mily of  filamentous  Algse,  probably  consist- 
ing^ of  the  mycelia  of  Fimgi.  See  Alg.e. 

Bibl.  Kiitz.  Spec.  Alg.  p.  148 ; Eobin, 
Vegetaiix  Parasitiques,  2 ed.  p.  360. 

LEPTOSTEOMA,  Fr.  — A genus  of 
Splueronemei  (Coniomycetous  Fungi),  pro- 
bably consisting  only  of  the  younger  stylo- 
sporous  states  of  species  of  Hysterium  or 
Phacidium.  Several  species  are  recorded 
as  British,  some  common,  occun-ing  on  the 
stems  and  leaves  of  sedges,  rushes,  Pteris, 
&c.,  forming  small  round  flat  spots,  from 
which  the  upper  part  of  the  perithecium 
splits  ofij  leaving  a little  margined  scar,  in 
wliich  are  seated  the  stylospores. 

Blbl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  297 ; 
Ann.  Nat.  Hist.  i.  p.  257,  vi.  p.  365 ; Tulasne, 
Ann.  Nat.  Hist.  2 ser.  viii.  p.  114. 

LEPTOTHEIX,  Kiitz. — ^A  supposed  ge- 
nus of  OsciUatoriacece.  Found  on  damp 
stones,  among  wet  plants,  and  in  foul  water ; 
very  probably  consisting  of  the  mycelial 
filaments  of  mildew  Fungi. 

L.  ochracoa,  K.  (^Oscillatoria  ochracea, 
Grev.)  is  an  obscure  production,  fonuing 
yellowish-brown  flocculent  masses,  common 
in  boggy  pools.  See  Didymohelix. 


L.  hurcalis  and  L.  insectorum,  Ch.  Eobin, 
probably  belong  to  some  Fungus. 

Bibl.  Kiitz.  Alg.  262 ; Tah.  Phye.  i. 
pi.  61.  fig.  1 ; Eobin,  Vigetaux  Parasitiques, 
2nd  ed.  pp.  345,  355,  pi.  1.  figs.  1,  2,  pi.  4. 
figs.  1, 2;  Mettenheimer,  Mus.  Senkenb.  1857. 
p.  139. 

LEPTOTHYEIUM,  Kz. — ^A  genus  of 
Sphmronemei  (Coniomycetous  Fungi) : ac- 
cording to  Fries,  = Leptostroma,  Fr. ; Lep- 
TOTHYRiuM  of  later  writers  is,  according 
to  the  same  authority,  the  fruit  of  Cbypto- 

SPORIHM. 

L.  juglandis.  Lib.,  has  been  found  in  Bri- 
tain. Probably  all  these  are  stylosporous 
forms  of  Ascomycetes. 

Bibl.  Fries,  Summa  Veg.  pp.  371.  423; 
Berkeley,  Ann.  Nat.  Hist.  2 ser.  v.  p.  371 ; 
Tulasne,  Ann.  des  Sc.  Nat.  4 s6r.  v.  p.  115. 

LEPTOTEICIIACEriE.  — A family  of 
operculated  AcrocaiiDOus  Mosses,  branching 
by  innovations,  or  with  the  feitile  summits 
several  times  divided.  Leaves  lanceolate 
or  awl-shaped,  often  canaliculate-concave, 
with  a neiwe,  mostly  flattened  or  terete ; 
cells  prosenchymatous,  often  mingled  with 
parenchymatous,  lax  or  firmish,  empty,  not 
unfrequently  thickened  at  the  apex,  then 
square.  Capsule  ovate  or  cylindrical,  some- 
times naked,  sometimes  erect,  often  stru- 
mulose  at  the  base;  opercxdum  conical  or 
subulate.  Difieiing  from  Dicranacese  in  the 
absence  of  alar  cells  to  the  leaves. 

British  Genera. 

1.  Braehyodus.  Calyptra  mitrifonn ; pe- 
ristome simple;  teeth  sixteen,  very  short, 
broad,  obtuse,  irregularly  tom,  delicately 
membranous,  pale,  very  fiigacious,  equidis- 
tant or  a little  confluent.  Capside  elevating 
a large  annulus  ahnost  above  the  peristome. 
Inflorescence  monoecious. 

2.  Campylostelium.  Calyptra  mitrifonn. 
Peristome  simple,  of  sixteen  teeth,  equidis- 
tant, lanceolate,  purple,  dicranoidly  bifid,  on 
an  emergent  reticulated  membrane.  Inflo- 
rescence monoecious.  Capsule  annulate. 

3.  Scligeria.  Calyptra  dimidiate.  Peri- 
stome absent  or  simple ; teeth  sixteen,  equi- 
distant, lanceolate,  very  flat,  orange,  arti- 
culated, very  smooth,  sometimes  perforated 
and  fissile,  or  with  a median  line  rendering 
them  fissile  in  the  middle.  Inflorescence 
monoecious  or  dioecious. 

4.  Angstreemia.  Caljptra  hood-shaped. 
Peristome  wanting  or  simple;  teeth  equi- 
distant, more  or  less  closely  approximated 
at  the  base,  bifid,  dicranoid,  trabecidate 
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below,  amis  articulate.  InHorescenco  mo- 
noecious or  dioecious.  _ . , 

6.  Leptotriclmm.  Calyptra  dimidiate, 
narrow,  twisted.  Peristome  simple ; teeth 
sixteen,  equidistant,  subidate,  cilhform  with 
a median  line,  or  slit  into  cilia  so^  as  to 
constitute  thirty-two  teeth  approximated 
in  pairs,  confluent  at  the  base^  into  a more 
or  less  elevated  membrane,  reddish.  Capsule 
annulate.  Inflorescence  monoecious  or  dioe- 
cious. 

LEPTOTEICHUM,  Hampe.— A genus 
of  xlcrocarpous  opercidate  Mosses,  including 
certain  Didymodonta  and  Trichostoma  of  au- 
thors. 

• LEPTOTEICHUM,  Corda.— A genus  of 
Sepedonei  (Hyphomycetous  Fungi). 

LEPTUS,  Lam.  See  Trombidixjm. 

L.  aidumnalis  (Tromhidimn  auturnnale)  is 
the  harvest-bug. 

LEENEONEMA,  Edwards. — A genus  of 
Crustacea,  of  the  order  Siphonostoma,  and 
family  Penelladae. 

Chai\  Body  long,  slender,  narrowed  an- 
teriorly in  the  form  of  a neck,  which  is 
temiinated  by  a swollen  head,  with  two  or 
three  simple,  curved,  hom-like  appendages ; 
abdomen  of  inconsiderable  length,  simple  ; 
oviferous  tubes  long  and  slender. 

Two  British  species : L.  spratta  (PI.  14. 
fig.  24) ; entire  length  2 inches ; and  L.  eti- 
crasicholi.  Both  found  upon  the  sprat. 

BnjL.  Baird,  Bnt.  Entomostraca,  p.  3.39. 

LESKEA,  Iledw. — A genus  of  Mosses. 
See  Hypntjm. 

LEUCOBRYACE/E.— A family  of  oper- 
culate  Mosses  aiTanged  among  the  Acrocai’pi, 
but  exhibiting  also  lateral  fruit-stalks.  The 
leaves  whitish,  very  fragile,  composed  of  two 
kinds  of  cells : 1,  parenchymatous,  colunmar, 
thick,  empty  cells,  connected  in  several 
layers,  perforated ; 2.  intercellular  duct-like 
cells,  interposed  in  a single  curved  row  be- 
tween those  cells,  3-4  angled,  fiUed  with 
chlorophjyU-gi’anules.  1-2  ductose  cells, 
situated  in  the  middle  of  the  leaf,  prolonged 
out  from  the  curved  row.  Peduncle  rigid, 
very  hygrometric,  purple.  Capsule  oliva- 
ceous, brown,  or  at  length  purple.  Peri- 
stome coloured  in  a similar  manner,  firm. 
There  is  only  one  British  genus ; 

I..EUCOBRYUM.  Calyptra  dimidiate, 
hood-shaped,  exceeding  the  capsule,  straw- 
coloured.  Capsule  unequal,  often  strumose, 
plaited  in  drying,  often  lateral  by  innova- 
tion, terminal  or  distinctly  lateral.  Teeth 
of  the  pcn-istome  sixteen,  bititl,  dicranoid, 
denaidy  trabeculati-,  piiiqile.  Intercellular 
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duct-like  cells  square ; one  situated  in  tho 
middle  of  the  loaf,  mostly  triangular.  Leaves 
without  nerves.  Inflorescence  monoecious 
or  dioecious. 

I.  Lcucobryum  vidgare,  Hampe  = 2)fcra- 
nu7n  glaucum,  Hedw. 

The  foliage  of  this  plant  is  remarkable 
for  its  pale  colour,  lilce  that  of  the  genus 
Sphagnum ; and  the  peculiar  structure  of  tho 
cellular  tissue  renders  it  interesting. 

Bibl.  Mohl,  Vennischt.  Schrift.  p.  310. 

LEUCODON,  Schwaegr.— A genus  of 
Mosses.  See  Neckbra. 

LEUCOPHEYINA.— A family  of  Infu- 
soria. 

Char.  Body  depressed,  oval  or  oblong, 
densely  covered  with  cilia  arranged  in  regu- 
lar rows ; no  mouth. 

It  comprises  Spathidium  hyalinum,  D. 
(Leucophrys  spathula,  E.),  Lmcophrys,  D. 
(not  Ehr.),  and  Opalina,  in  which  Dujardin 
says  that  the  existence  of  a mouth  appears 
to  be  indicated  by  an  oblique  fissme. 

BnsL.  Duiardin,  Infos,  p.  458. 

LEUCOPHRYS,  Midi— A genus  of  In- 
fusoria, of  the  family  Enchelia. 

Char.  Body  covered  with  cilia,  mouth 
without  teeth,  obliquely  truncated,  and  with 
a kind  of  lip. 

The  cilia  are  an-anged  in  rows  upon  tho 
body,  and  form  a ring  around  the  mouth. 

Ehrenberg  describes  eight  species  ; they 
are  found  in  salt  and  fresh  water,  both  sweet 
and  putrescent. 

1.  L.  patula  (PI.  24.  fig.  38,  a dorsal,  h 
ventral  surface).  Body  ovato-campanulate, 
hyaline  or  white,  turgid ; mouth  large,  pa- 
tulous. Aquatic  and  marine.  Length  1-288 
to  1-96".  The  alimentary  canal,  with  tho 
sacculi,  according  to  Ehrenberg’s  view,  is 
represented  in  fig.  38  a. 

2.  L.  spathula  {Spathidium  hyalinum,  D.) 
(PI.  24.  figs.  75, 76).  Body  lanceolate,  com- 
pressed, whitish,  membranous,  obliquely 
truncated  and  dilated  in  front}  aquatic; 
length  1-144".  Dujardin  denies  the  exist- 
ence of  the  anterior  row  of  cilia  (omitted 
in  the  figures). 

Dujardin  constructs  his  Leucophrys 
of  (2)  species  found  between  the  alimentary 
canal  and  the  tegumentary  muscular  stratum 
of  Lumhricus,  with  the  characters — Body 
depressed,  oval  or  oblong,  uniformly  rounded 
at  the  two  ends,  and  covered  with  long  cilia 
in  very  numerous  parallel  rows,  and  without 
a mouth.  The  species  are  probably  Opa- 
lincp. 

I’l.  24.  fig.  37  represeuts  L.  struda,  1). 
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Bibl.  Ehrenberg:,  Infus.  p.  311 ; Dujar- 
din,  Infus.  p.  458 ; Stem,  hifus.  p.  184. 

LIBELLULID.;E. — A family  of  Insects, 
of  the  order  Neuroptera. 

It  contains  several  common  but  beautiful 
insects,  some  of  wbicb  are  popularly  known 
as  dragon-flies  and  borse-stingers,  altbougb 
tbey  are  barmless. 

Tbe  great  interest  connected  wdtb  them 
relates  to  tbe  structm’e  of  the  laiwse  and 

S83,  wbicb  live  in  water,  and  are  fur- 
led with  branchise,  either  internal  or  ex- 
ternal, and  situated  at  the  end  of  tbe  body. 

External  branchiae  are  seen  in  Agrion 
(PI.  28.  fig.  17).  They  consist  of  tliree 
membranous  plates  (PI.  28.  fig.  2t/),  tra- 
versed by  innumerable  tracheae.  In  AEshna, 
Libellida,  and  Calepteryx,  the  branchiae  are 
internal,  tbe  folds  of  tbe  rectum  being  situ- 
ated within  that  organ,  wbicb  is  powerfully 
muscidar  (PL  28.  fig.  20,  rectum  of  JEshna). 

In  AEshna  tbe  branchial  plates  are  nu- 
merous, semicircular,  borizontal,imbricated, 
and  arranged  alternately  in  six  regular  and 
symmetrical  columns.  Tbe  laminae  consist 
of  a network  of  fine  tracheae,  communica- 
ting with  those  of  tbe  body,  and  situated 
beneath  tbe  mucous  membrane,  wbicb  is 
fringed  around  them  with  tubular  papillae 
containing  prolongations  of  tbe  tracheae,  tbe 
free  margin  of  each  lamina  being  marked 
with  a brown  crescentic  spot.  In  this  larva, 
some  of  tbe  dorsal  segments  are  spinous, 
and  ocelli  are  absent. 

Tbe  end  of  tbe  abdomen  is  furnished  with 
five  moveable  valvular  pieces  (PI.  28.  fig.  29), 
three  of  wbicb  are  larger  than  tbe  others, 
and  tbe  uppennost  of  wbicb  is  notched  at 
tbe  end.  These  pieces,  by  their  contraction, 
expel  tbe  w^ater  from  the  rectum,  by  which 
it  becomes  renewed,  this  simultaneously 
effecting  the  locomotion  of  tbe  animal. 

Tbe  labium  of  JEshna  also  possesses  a 
remarkable  structm’e,  forming  an  elongated, 
somewhat  spatulate,  mask-like  appendage, 
wbicb  completelj'  closes  tbe  mouth  when 
imemplojcci  (PI.  41.  fig.  16).  In  tbe  other 
genera,  the  structure  is  very  similar. 

In  Libcllula  tbe  six  biserial  rectal  columns 
are  also  present,  but  tbe  papilloe  are  absent, 
and  tbe  intei'mediate  external  caudal  ap- 
pendage is  pointed,  and  not  notched  (PI.  28. 

fig.  22). 

In  Calepteryx  tbe  rectal  branchiae  are 
more  simple,  consisting  of  three  plates,  at- 
tached only  by  tbe  end,  and  resembling  in 
stracture  tbe  external  plates  of  Agrion ; the 
ocelli  are  distinct,  and  tbe  external  caudal 


apparatus  consists  of  three  channeled  and 
keeled  pieces. 

Tbe  spiracles  of  these  lai-vae  and  pupae 
are  more  or  less  concealed  in  the  interspace 
between  tbe  proto-  and  mesotborax  ; tbey 
are  transverse,  bilabiate,  and  furnished  with 
a musculo-membranous  valve. 

Bibl.  Dufom’,  Ann.  des  Sc.  Nat.  1852. 
xvii.  65;  Westwood,  Introduction,  ^c. 

LIBER. — Tbe  term  liber-cells  or  liber- 
fibres  is  applied  to  tbe  very  long  forms  of 
prosenchymatous  cells,  occuning  either  iso- 
lated or  in  bundles  at  tbe  outside  of  the 
cambium-layer  of  Dicotyledons,  and  often 
in  tbe  pith  and  tbe  ribs  of  tbe  leaves ; to 
tbe  cells  of  similar  form  and  character  oc- 
curring in  tbe  outer  part  of  tbe  fibro-vascu- 
lar  bundles  of  Monocotyledons,  and  in  tbe 
branches  of  these  containing  no  sgiral  struc- 
tures ; also  to  tbe  fibrous  cells  of  tbe  same 
kind  found  in  tbe  busks  of  many  fruits,  as 
of  tbe  Cocoa-nut.  No  exact  line  of  demar- 
cation can  be  drawn  between  liber-cells  and 
wood-cells,  since  the  shorter  of  tbe  former 
pass  into  the  latter.  As  a rule,  tbey  are 
much  thickened  by  secondary  deposits  (PI. 
38.  fig.  27),  but  these  deposits  are  tourer 
than  those  of  wood-cells,  and  while  tbey 
have  pores,  these  are  never  bordered  with  a 
rim.  Mobl  btis  shown  that  ordinary  liber- 
cells  are  composed  of  cellulose.  Liber-cells 
are  not  unfrequently  foimd  branched  (Rhi- 
zopboraceae,  Gnetmn),  and  this  in  cases 
where  tbey  are  evidently  genuine  element- 
ary organs ; some  of  the  branched  forms, 
however,  are  said  to  originate  in  tbe  man- 
ner sometimes  attributed  to  Milk-vessels, 
namely  by  tbe  confluence  of  originally  di- 
stinct cells.  Hence  has  arisen  a difference  of 
opinion,  wbicb  has  anived  at  a climax  in 
the  assertion  of  Scbacbt  that  milk-vessels 
are  liber-cells,  and  aU  originate  from  ordi- 
nary cambium-cells. 

Tbe  layers  of  thickening  on  tbe  walls  of 
liber-cells  frequently  exhibit  a spiral  stria- 
tion,  especially  after  treatment  with  acids 
(PI.  21.  figs.  2,  3,  25).  This  does  not  appear 
to  depend  upon  tbe  primary  ceU-wall,  and 
therefore  cannot  be  taken  ns  a proof  of  tbe 
origin  of  tbe  latter  out  of  minute  elementary 
fibres  (see  Spikal  Stbuctuhes). 

The  statement  of  Scbacbt,  that  latex-ves- 
sels are  sometimes  liber-cells  beai’ing  milky 
juice,  seems  to  us  erroneous. 

Von  Mobl  has  recently  pointed  out  the 
peculiar  characters  of  certain  structures  as- 
sociated with  liber  in  tbe  bark  of  Dicotyle- 
dons, and  in  tbe  vascular  bundles  of  Mono- 
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cotyledons.  These  are  the  Vasa  pbopria, 
and  are  described  under  that  head. 

The  importance  of  liber  as  a material  for 
textile  fabrics  has  been  spoken  of  under  Fi- 
brous Structures,  and  examples  cited; 
figures  of  vai’ious  kinds  of  liber-fibre  are 
given  in  Plate  21.  A fewparticulars  relating 
to  the  structure  and  an'angement  of  liber- 
cells  may  be  given  here. 

In  Dicotyledonous  stems  they  are  usually 
placed  in  lai’ge  bundles  opposite  to  the  fibro- 
vascular  bimdles  of  the  wood,  as  in  Urtica, 
Viscitm,  CUnnatis,  Quercus,  &c. ; sometimes 
in  small  UTegular  groups,  as  in  Vinca  and 
Linum ; in  other  cases  they  stand  in  single 
rows,  alternating  ■with  parenchyma  or  vasa 
propria  ( Cupressinece  ana  Taxmecc),  while  in 
many  plants  they  are  irregularly  scattered, 
as  in  JRhizophora,  Cinchona,  Neiium,  &c. 
Isolated  liber-cells  occur  in  the  pith  of 
young  shoots,  and  may  he  readily  seen  in 
the  elder  and  Jthizophora-,  in  the  long  woody 
radicles  develcmed  from  the  seeds  of  the 
Rhizophorefe  (PI.  39.  fig.  31),  and  in  the  bark 
and  pericarp  of  Gnetuni,  isolated  branched 
liber-fibres  occur  scattered  throughout  the 
whole  mass. 

In  many  Dicotyledons  the  thick-walled 
liber-cells  are  fomied  only  in  the  first  year’, 
the  subsequent  fomiation  in  this  region 
consisting  of  new  layers  of  vasa  propria  and 
parenchymatous  cells  {Betula  alha  and  Fa- 
(jus  sylcatica).  In  Viburnum  Lantana  the 
thick- walled  liber  is  entirely  wanting. 

In  the  Monocotjdedons  they  occur  asso- 
ciated with  short  wood-cells  in  the  fibro- 
vascular  bundles ; but  they  form  alone  the 
Jihrous  bundles  often  intermixed  with  and 
prolonged  from  the  ends  of  these,  occurring 
especially  in  the  outer  part  of  tbe  stem  of 
herbaceous  Monocotyledons,  such  as  Lilies 
and  Grasses,  and  in  the  fleshy  cortical  layer 
of  rhizomes,  as  in  Sparganium,  &c. 

In  both  families  they  occur  with  the  spiral 
vessels  and  wood-ceUs  in  the  ribs  or  veins 
of  leaves  (as  in  Phormium  tenax),  bracts, 
spathes  of  Palms,  &c. 

Liber-cells  are  generally  drawn  out  very 
gradually  to  a point  at  each  end ; sometimes 
they  are  veiw  long ; Schleiden  states  he  has 
seen  them  5"  or  6".  Sometimes  they  exhi- 
bit expansions  at  particular  points,  as  in 
the  Apocynacefe  commonly.  The  branched 
forms  in  Rhizophorefe,  Gnetum,  &c.  are 
usually  much  shorter  than  the  simple  fibres, 
and  their  form  is  often  very  iivegular  (PI.  .39. 
fig.  31).  'I’he  diameter  vaiies  a gi’eat  deal 
in  some  plants,  and  we  should  scarcely  ven- 


17  ] 

ture  to  say  that  the  microscopic  appearance 
of  a liber-fibre  would  suffice  for  tue  deter- 
mination of  the  material  of  any  (vegetable) 
textile  fabric,  beyond  the  distinction  of 
cotton  (or  vegetable  hair')  from  linen  or  other 
libin- ; but  reagents  affect  them  differentlv- 
The  appearance  presented  by  many  kinds 
of  fibre  under  the  microscope,  in  the  state 
in  which  they  occur  in  commerce  and  after 
treatment  with  acids,  is  shown  in  PI.  21. 
figs.  2-7,  26  & 26.  The  figm-es  are  taken 
from  very  characteristic  examples ; but  many 
modifications  occm'  in  subordmate  quantity. 
Flax  {Linum  usitatissimum)  (fig.  2)  has  the 
walls  much  thickened,  with  distinct  pores ; 
it  exhibits  a very  oblique  close  striation  after 
boiling  with  nitric  acid.  Jute,  the  liber  of 
Corchorus  capsidaris,  has  thinner  walls,  with 
constrictions  at  intervals  and  blimter  ends 
(fig.  3) ; no  spiral  streaks  come  out  here  on 
boiling  with  nitric  acid.  The  fibre  from  the 
Cocoa-nut  husk  occurs  in  bundles  (fig.  4) ; 
when  isolated  or  boiled  ivith  acid,  the  walls 
are  foimd  thin,  with  wide,  open,  spiral  srieaks 
(slits  in  the  secondary  layers) ; the  ends  are 
blunt  (fig.  5 a,  b).  The  fibre  of  hemp  {Can- 
nabis sativa)  somewhat  resembles  flax,  but 
is  coai'ser  and  becomes  swollen  up  and  brit- 
tle, readily  breaking  across,  when  Tioiled  with 
nitiic  acid  (fig.  6) ; no  spiral  streaks.  The 
liber-fibres  ftom  the  bundles  of  Musa  textilis 
(fig.  7)  are  fine  and  tough,  and  not  much 
altered  by  boiling.  Those  of  Bochmeria 
nivea  (fig.  25)  are  coarse,  rough  on  the  out- 
side, swell  up  much  and  exhibit  marked  spiral 
slitswhen  boiled  with  acid,  also  verj’  distinct 
lamination  of  the  thick  wall  (fig.  25  c).  Boeh- 
meria  Puya  (fig.  26)  closely  resembles  the 
fomier ; but  the  spiral  striation  is  not  very 
evident,  and  the  wall  splits  readily  in  the 
longitudinal  direction  (fig.  26  c).  The  spiral 
stiiation  is  well  seen  in  fig.  30  of  PI.  39, 
which  represents  the  end  of  a liber-fibre  from 
Vinca  minor  after  boiling  with  nitiic  acid. 

The  liber-bundles  of  bark  ai’e  sometimes 
set  free  as  loose  stringy  fibres  by  the  decay 
of  the  outer  pai'ts  of  the  bark,  as  in  the  vine. 
Clematis,  &c.  In  some  plants  they  take  a 
wavy  coiu’se,  anastomosing  laterally  so  as  to 
form  connected  reticul.ated  sheets  over  the 
cambium ; in  the  lime  these  sheets,  fonned 
year  after  year,  may  be  detached  by  mace- 
ration, and  form  hast,  the  material  used  for 
matting,  &c.  In  the  Thymel^ace.®  (lace- 
bark  trees)  the  annual  layers  of  liber  can  be 
detached  from  each  other,  and  form  sheets 
of  fibrous  tissue,  sometimes  firm  and  tough, 
sometimes  almost  ns  delicate  as  muslin. 

2e 
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Bibl.  Mohl,  Vegetable  Cell,  Botanisclie 
Zeilung,  xiii.  p.  873;  Scliacht,  Die  PJlnn- 
zenzelle,  p.  208 ; Ann.  des  Sc.  Nat.  4 s6r.  viii, 
p.  164. 

See  also  under  Laticifebous  Tissue. 

LIBERTELLA,  Desmaz.  See  Nema- 

SPOBA. 

LICEA,  Sclirad. — ^A  {^enus  of  Myxogas- 
tres  (Gasteromycetoiis  Fungi),  gi-owing  on 
damp  rotten  -wood,  in  garden  frames,  &c., 
with  the  peridia  of  elongate  form,  grouped 
together,  of  only  one  layer,  and  containing 
few  or  no  filaments  among  the  spores.  Four 
species  are  described  as  British,  of  which 
X.  frugiformis,  Nees,  is  not  imcommon  on 
wet  very  rotten  wood,  moss,  &c.  ; the 
groups  of  peridia  just  before  maturity  some- 
what resembling  a strawberry;  afterwards 
brownish. 

Bedl.  Berk.  Brit.  FI.  ii.  pt.  2.  p.  321; 
Ann.  Nat.  Hist.  2 ser.  v.  p.  367 ; Greville, 
Sc.  Crypt.  FI.  pi.  308;  Fries,  Syst.  My  col. 
iii.  p.  195 ; Summa  Veg.  p.  458. 

LICHENS. — A class  of  ThaRophytes  or 
cellular  plants  standing  between  the  Algae 
and  the  Fungi,  exhibiting  in  the  various 
genera  relations  sometimes  approaching  very 
closely  to  the  one,  sometimes  to  the  other  of 
these  two  classes.  Some  authors  abolish 
the  independent  existence  of  a class  of  Li- 
chens, regarding  them  as  inseparable  from 
the  Fungi ; while,  on  the  other  hand, 
Schleiden  increases  the  Lichens  by  adding 
to  them  all  the  thecasporous  Fungi.  He 
Bary  has  recently  given  his  adhesion  to  this 
on  other  grounds.  Here  we  shall  consider 
the  Lichens  under  then.’  ordinary  limitation, 
as  constituting  a class  of  Thallophytes  di- 
stiuguished  from  the  Algie  in  almost  every 
case  by  the  structure  of  the  thallus,  the 
characters  of  the  reproductive  organs,  and 
the  aerial  habit;  and  from  the  Fimgi  in 
most  cases  by  the  character  of  the  tliRlus, 
above  all  by  the  presence  of  globidar  gonidia 
with  gi’een  cell-contents,  and  in  most  cases 
by  the  dry  crustaceous  habit,  as  opposed  to 
the  fleshy  consistence  of  the  majority  of 
Fungi.  The  parasitic  Lichens,  such  as 
Abbothallus,  being,  however,  destitute  of 
a free  thaUus  and  of  green  gonidia,  are  un- 
distinguishable  from  Fungi  by  any  definite 
cliaracter. 

The  Lichens  ai’e  almost  universally  either 
dry  encrusting  bodies,  gi’owing  upon  bark 
of  trees,  stones,  eaidh,  &c.,  as  a pufvendent, 
or  rough  and  horny,  or  laminated  and  mostly 
wiinkled  and  curled  crust ; or  as  homy  or 
leathery,  foliaceous  or  shrubby,  ragged  or 


bristling  patches,  seldom  rising  much  from 
the  surface  which  they  overgrow ; of  grey, 
greyish  green,  brown,  yellowish,  or  even 
reddish  colour,  and  with  a dead,  pidverident, 
and  opake  surface.  Some,  however,  are  para- 


Sphierophoron  coralloideii. 
Thallus  with  apothecia. 
Nat.  size. 


sitic  on  other  Lichens  (^Abrothallm^,  or  upon 
living  leaves  (Strigula).  The  fructifications. 


Fig.  397.  Fig.  .396. 


Fig.  396.  Opegraplia  atra.  ThaUus  with  lirellie.  Nat. 
size. 

Fig.  397.  Borrera  ciUaris.  Thallus  with  apothecia. 
Nat.  size. 

Fig.  398.  Section  of  thalamium.  Magn.  150  diams. 

in  which  the  spores  are  produced,  are  either 
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little  nodules  (fig.  395),  often  with  a minnte 
pore  at  the  summit,  or  raised  line.s  (fig.  396), 
or  round,  shield-shaped  or  cup-shaped  bo- 
dies (fig.  397)  scattered  over  the  smface  of 
their  fronds,  or  borne  at  the  summits  of  the 
branches  of  the  shrubby  kinds.  In  some 
species  the  ‘fruits’  are  the  only  parts  visible 
to  the  naked  eye,  the  thallus  being  com- 
posed of  very  small  collections  of  micro- 
scopic elements,  more  or  less  concealed  in 
the  matrix  on  which  the  plants  grow. 

In  the  simplest  kind  of  Lichens,  the  frond 
or  thallus  consists  of  microscopic  branched 
filaments  penetrating  among  the  superficial 
layers  of  the  cells  of  the  bark  or  epidermis 
upon  which  the  plants  grow.  These  fila- 
ments usually  present  globular  cells  here 
and  there  growing  out  fr-om  them,  filled  with 
green  matter,  which  globular  cells  are  capa- 
ble of  reproducing  the  plant  when  detached; 
they  are  called  goniclia,  and  are  regarded  as 
analogous  to  the  buds  of  the  Flowering 
plants  and  the  cellular  gemmm  of  the  higher 
Cri-ptogams.  In  the  simple  forms  here 
aU'uded  to,  the  gonidia  are  not  sufficiently 
numerous  to  give  a coloured  tinge  to  the 
structure  as  seen  by  the  naked  eye ; in  some 
even  the  filaments  make  no  show,  while  in 
othersthey  form  whitish  patches  ( Opegrapha, 
Verrucarid).  In  the  forms  rather  more  de- 
veloped we  find  a layer  of  globular  epidei-mal 
cells,  with  whitish  contents,  closely  coherent 
together,  constituting  a ‘ cortical  layer  ’ co- 
vering the  upper  surface,  to  which  the  fila- 
mentous structure  (or  hypothallus)  then 
forms  the  ‘medullary  layer.’  The  cmsta- 
ceous  kinds  overgrowing  stones  have  this 
filamentous  medullary  layer  very  solid ; and 
in  some  of  them  its  lowest  filaments  are 
seen  growing  out  all  round  the  borders,  in 
the  direction  in  which  the  plant  is  extend- 
ing, the  upper  filaments  with  the  gonidia 
and  the  cortical  layer  by  degi'ees  overgrow- 
ing these  lowest  filaments,  which  in  the 
meantime  have  extended  fru’ther  out.  Some 
of  the  crustaceous  Lichens  grow  out  in  more 
or  less  regular  lobes  at  their  borders,  and 
thence  lead  to  the  pseudo-foliaceous  forms, 
of  which  the  common  Parmdia  parietina, 
the  yellow  Lichen  so  abimdant  on  walls,  and 
liorrera  ciliaris,  common  on  branches  of 
trees  (fig.  397),  may  serve  as  examples. 
The  thin  paper-like  thallus  of  the  fonner 
exhibite/oMr  distinct  regions  (PI.  29.  fig.  2)  : 
— 1.  on  the  upper  face  a layer  of  thick  cells, 
firmly  connected  together,  coloured  yellow 
at  the  surface  (upper  coHiccd  or  epidermal 
layer)]  2.  a layer  like  the  preceding,  but 


white,  forming  the  inferior  surface  of  the 
thallus  (lower  cortical  or  epidermal  layer) ; 
3.  beneath  the  upper  cortical  layer  lie  the 
gonidia ; and  4,  under  these  lie  the  medul- 
lary filaments  forming  the  central  substance, 
at  the  upper  part  of  which  lie  the  gonidia 
arising  from  these  filaments,  which  are  in- 
terlaced and  imprison  air  between  them. 
From  the  lower  face  arise  laminae  or  fibrous 
processes,  like  roots,  serving  as  cramps  by 
which  the  plant  attaches  itself  to  the  surface 
on  which  it  grows.  In  Peltigera  canina  there 
is  no  inferior  epidermal  or  cortical  layer,  the 
filamentous  medullary  stracture  forming  the 
iiTegular  veined  sui-face,  prolonged  here  and 
there  into  pseudo-radic^  processes.  In  En- 
docarpon  and  other  fronds  of  solid  texture, 
the  medullary  layer  is  formed  of  slender 
linear  cells,  closely  packed,  with  few  air- 
passages.  The  specres  of  Cladonia  exhibit 
a structure  of  the  thallus  intermediate 
between  that  of  the  foliaceoirs  kind  jrrst 
referred  to  and  the  shritbby  sort.  In  the 
foliaceous  expansion  resting  on  the  gr'ortnd, 
of  C.  pyxidata,  for  e.xanrple,  we  detect  the 
upper  epidermis,  next  the  gonidial  layer, 
which  again  rests  on  the  closely  - felted 
filamentous  irredirllary  sirbstance.  In  the 
branches  of  C.  rangiferina,  as  irr  a great 
number  of  its  congeners,  there  is  no  well- 
defined  epidermis.  The  branches  are  tubes, 
vacant  irr  the  centre,  formed  of  a cartilagi- 
norrs  structoe,  in  which  only  two  zones  can 
be  distingirished,  the  inner  and  more  solid 
of  which  is  composed  of  almost  simple,  pa- 
rallel, solid  filaments  intimately  giired  toge- 
ther by  mucous  substance ; the  orrter  zone 
is  formed  of  a felted  mass  of  filaments,  like- 
wise solid,  brrt  branched  and  divaricated. 
The  solidity  of  these  filaments  arises  from 
the  obliteration  of  the  cell-cavity  by  second- 
ary layers  on  its  walls,  giving  the  filaments 
a horary  texture.  In  the  orrter  loose  layer- 
are  formd  scattered  groups  of  goiridia.  In 
Stereocaulon  denudatum  the  branches  are 
solid  and  formed  exclrrsively  of  parallel 
filaments,  as  is  the  case  also  with  those  of 
Pamalina  scopulorum.  In  Ecernia  vulpina 
there  is  a solid  axis  forirred  of  parallel  fila- 
ments enclosed  in  a layer  of  interlaced 
fibres,  between  which  and  the  hor-ny  coat, 
which  is  either  solid  or  very  obscurely  cel- 
lular, gonidia  ar-e  here  and  there  to  be  ob- 
ser-ved. 

In  many  Lichens,  when  exposed  to  excess 
of  moistrrre,  the  proper  fructrfication  is  not 
developed,  and  the  gonidial  structrrre  is 
produced  so  abundantlv  a.s  to  burst  through 
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tlie  .‘?\iperficial  cortical  layer  and  become 
naked,  giving  a mealy  appearance  to  tlie 
thalliis.  Lichens  reproduced  by  gonidia 
commonly  grow  at  first  into  a pulverulent 
stratum  by  the  multiplication  of  the  cells, 
giving  rise  to  the  fonns  which  were  at  one 
time  thought  distinct  genera,  such  as  Le- 
phahia. 

Tlie  fronds  of  Collema  are  remarkable  for 
their  gelatinous  texture,  .and  differ  greatly 
in  organization  from  the  foregoing,  ap- 
proaching the  simplicity  of  the  Nostoimaceae 
(Algm).  The  thallus  of  C.  cheilmm  consists 
of  branched  and  colourless  filamentsor  tubes, 
imbedded  in  an  abundance  of  mucilage ; in 
C.  jucohccefolimn,  there  exist  in  addition 
very  numerous  green  granules,  almost  all  ar- 
ranged in  long  beaded  lines  (PI.  29.  fig.  13), 
some  being  larger  than  others,  the  whole 
mixed  uath  the  continuous  filaments  and 
imbedded  in  mucus.  Both  species  have  long, 
whiti.sh,  branched,  filamentous  pseudo-ra- 
dic.al  processes. 

Putting  aside  the  gonidia  or  gemmide- 
cells  of  the  thallus,  the  reproductive  organs 
of  the  Lichens  are  of  three  kinds : — 1.  the 
apothecia,  which,  according  to  their  forms, 
receive  different  names,  and  are  all  charac- 
terized by  producing  tbo  sacs  (theccB)  con- 
taining spores ; 2.  the  sponnogonia,  which 
some  regard  as  autheridia,  and  which  pro- 
duce extremely  minute  cylindiical  bodies 
(spcrmatia)  gi’owing  at  the  ends  of  short 
pedicels,  from  which  they  are  ultimately 
detached,  lilce  the  spores  of  many  Fungi ; 
and  3,  pgcnidia,  in  which  are  developed 
stglospores  like  those  of  Fimgi. 

The  commonest  form  of  the  opotJiecia  is 
that  of  se.ssile  or  stallred  disks  or  cushions, 
fiat,  convex,  or  hollowed  into  a cup  (fig. 
397) ; in  other  cases  they  are  Imeai- : 
these  open  forms  characterize  the  diHsion 
called  Gyimiocai-pous  Lichens,  while  in  the 
Angiocarpous  genera  the  apothecia  are 
closed  globular  receptacles  or  conceptacles, 
analogous  to  those  of  the  Spharice  among 
the  Fungi,  opening  finally  at  the  summit 
to  discharge  the  spores  (fig.  395).  The 
apothccinm  may  be  composed  of  turn  parts, 
the  thalamiinn  and  the  excipidum ; the  lat- 
ter, which  is  not  always  present,  may  be 
in  the  Gymnocaiiji  a cup  - like  envelope 
derived  from  the  tliallu.s,  and  of  the  same 
coloiu-  (thalline),  or  may  differ  in  colour  and 
texture,  in  which  case  it  is  termed  a proper 
excipulum.  In  the  Angiecjii-pous  fonns  it 
may  entirely  or  only  partly  surround  the 
thiilamiuin  and  theca;,  and  then  fonns  the 


pcntheciuni.  The  ihalamium  is  represented 
bv  the  body  of  the  apothecium,  open  or 
closed;  and  the  layer  of  its  cells  immediately 
lining  the  bottom  of  the  cup,  shield,  or 
conceptacle  is  sometimes  called  the  hypo- 
thecium,  which  bears  the  theem  and  the 
paraphyses  (fig.  398) ; the  latter  are  filiform 
or  clavate  cells  (PI.  29.  figs.  G & 12),  pro- 
bably abortive  thecae,  among  which  they 
are  intermingled ; both  these  and  the  thecae 
stand  pei-pendicularly  upon  the  hj-pothe- 
cium.  The  thecee  (PI.  29.  figs.  G & 12) 
are  usually  ovoid  or  elongated  cells  with 
thick  walls,  containing  the  spores ; the 
thecae  are  shorter  than  the  paraphj'ses  siu’- 
rounding  them,  and  the  whole  are  usually 
glued  firmly  together  bj'  their  contiguous 
lateral  surfaces. 

The  spores  present  many  points  of  difi'er- 
ence  in  different  genera  and  species.  In 
Vernicaria  luiiralis  they  are  ellipsoid,  co- 
lourless, perfectly  smooth  and  semi-trans- 
parent,  containing  gi-anular  matter;  while 
111  V.  qndermidis  and  atomaria  they  are 
bilocular  bodies,  representing  a pair  of 
obovoid  cells  adherent  by  their  thick  ends. 
In  their  earlier  stages  of  development  they 
appear  solid;  subsequently  foiu  nuclei  or 
oily  globules  are  seen  in  them,  each  occupy- 
ing a spherical  cavitj\  The  membrane  of 
the  spore  then  becomes  thinner,  and  finally 
its  two  cavities  coalesce  into  one.  When 
lipe,  these  spores  are  about  1-1500"  in 
lentil  and  about  1-4000"  broad.  There 
are  eight  in  each  theca,  and  they  are  sepa- 
rately enveloped  in  a mucilaginous  coat. 
The  spores  are  largest  in  the  Angiocai’pous 
genus  Pertusaria.  Those  of  P.  communis 
are  visible  to  the  naked  eye,  and  observed 
in  water  soon  after  emission  from  the  thecie, 
tliey  are  not  less  than  7-1000"  to  8-1000" 
long  by  5-2000"  broad.  Their  simple  cavity 
is  tilled  with  granular  semi-transparent 
matter,  usually  with  oil-globules  of  various 
sizes.  The  epispore  is  A'erj-  broad,  trans- 
parent, and  formed  of  several  lamella; ; 
these  also  are  coated  -vHth  mucus.  Tlie 
genus  Parmelia  offers  both  simple  and  bilo- 
cidar  spores.  Of  the  former,  P.  parietina 
gives  an  example,  though  in  some  cases  a 
transverse  partition  is  lormed,  and  this  is 
the  normal  state  in  P.  stellaris  (PI.  29.  figs. 

G & 7).  In  Peltigera  (PI.  29.  fig.  11)  the 
spores  are  elongated.  In  Col/ema  and  otlier 
genera,  the  spores  are  divided  into  four 
chambers  by  three  trausvei-se  septa. 

In  severiil  .species  of  Lecanoru,  Lecidea, 
Urceohiria,  and  a gi-eat  number  of  Angio- 
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0111710113  Lichens,  a more  complex  form  ot 
spore  exists,  loii>>;itiKliiial  togethm’  with 
transvei-se  septa  dividing  the  cavity  into 
several  series  of  chambers.  Those  of  Urceo- 
hti'iti  (El.  29.  fig.  17)  have  eight  or  ten 
compai'tments ; those  oi Lvcanactis  urceolata, 
ThiJotrema  lepadtna,  Umbihcana  pustnlata 
(PI.  29.  fig.  18),  and  other  Lichens  (called 
murifomi  spores),  have  a much  larger  num- 
ber of  little  cavities,  each  containing  a 
distinct  nucleus. 

The  emission  of  the  ripe  spores  takes 
place  in  the  same  way  as  in  the  Pezizce, 
HvlcellcB,  SphcericB,  and  many  other  Fungi 
of  the  same  kind.  If  a portion  of  the 
thallus,  moistened,  is  placed  in  a common 
phial,  with  the  apothecia  turned  toward 
one  side,  in  about  eight  or  ten  hours  the 
siu’face  of  the  glass  opposite  each  apothe- 
cium  will  be  found  covered  with  patches  of 
spores,  easily  perceptible  by  their  colour, 
these  having  been  projected  from  the  apo- 
thecia with  force.  If  placed  on  a moist 
surface,  and  a slip  of  glass  laid  over  them, 
the  latter  avUI  become  covered  with  them 
in  the  same  way ; and  Tulasne  states  that 
they  ai’e  projected  to  a distance  of  more 
than  half  an  inch  from  the  theciferous  layer, 
the  spores  being  emitted  continuously  for  a 
long  time.  The  experiment  may  be  tried 
either  in  winter  or  summer,  and  has  been 
made  xsdth  success  on  several  common  spe- 
cies of  Parmelia,  Lecanora,  Peltu/era,  Col- 
lema,  Boi~rera  ciliaris,  Verntcaria  muralis, 
Endocaipon  hepaticirm,  Pertusaria,  Urceo- 
laria,  Opegrapha,  &c. 

Tiilasne  explains  the  elastic  discharge  of 
the  spores  in  the  following  w^ay : — If  a thin 
vertical  section  is  cut  from  the  middle  of 
the  apothecium,  and  divided  so  as  to  sepa- 
rate the  hypothecium  (or  layer  supporting 
the  thecae)  from  the  subjacent  tissues,  and 
the  parts  thus  dissected  are  placed  in  water, 
the  nypothecium  becomes  greatly  curved, 
presenting  its  external  surface  outwards 
and  convex,  while  the  other  part,  repre- 
senting the  body  or  excipulum  of  the  apo- 
thecium, is  curved  ivith  equal  force,  but  its 
upper  extremities  are  directed  inwards  to 
meet  one  another.  Thus  it  seems  that  both 
the  h}7)othecial  layer  and  the  outer  wall  of 
the  apothecium  eagerly  absorb  w^ater,  much 
more  than  the  tissues  separating  them. 
Consequently  when  an  entire  apothecium  is 
w'ettecl,  the  borders  tend  to  approach  one 
another,  cuiwing  inwards,  while  the  layer 
bearing  the  thecae  becomes  bulged  out 
above, Avhence  arises  a pressure  on  the  thecie. 


ultimately  bmsting  them  at  the  summit, 
and  causing  the  expidsion  of  their  contents. 
The  expulsion  of  the  spores  of  the  Lichens 
takes  place  slowly,  while  that  of  some  Asco- 
niycetous  Fungi  is  sudden,  which  may  be 
accounted  for  by  the  difierent  consistence  of 
the  suiTOuuding  structures. 

Eight  is  generally  set  dowm  as  the  normal 
nimiber  of  spores  in  each  theca,  but  this  is 
not  universal  here  any  more  than  in  the 
Ascomycetous  F uiigi ; some  species  of  En- 
docarpon,  Pannelia,  &c.,  have  polysporous 
thecae  containing  a considerable  number, 
while  there  are  often  less  than  eight. 

Spermogonia.  In  addition  to  the  pre- 
ceding, the  Lichens  exhibit  another  fonii  of 
reproductive  organs,  which  are  liable  to  be 
confoimded  with  Sphceronemei  and  other 
Fungi  gi’owdng  on  the  Lichens,  or  with  pa- 
rasitical Lichens  in  similar  positions.  They 
appear  as  black  or  brown  points,  usually 
neai’  the  margins  of  the  thallus  (PI.  29.  fig.  1), 
and  have  been  found  in  Borrei'a,  Pannelia, 
Sticta,  Cladonia,  Collema,  Opegrapha,  Splue- 
rophoron,  Lxchina,  Endocmpon,  &c.,  and  seem 
to  be  imiversal. 

The  speimogonia  are  hollow  piLstules,  re- 
sembling more  or  less  the  conceptacles  of 
the  Melanconei  among  the  Conioniycetous 
Fimgi.  In  most  cases  they  are  inmiersed  in 
the  substance  of  the  thallus  (PI.  29.  figs.  2 
& 13),  and  are  perceptible  externally  only 
by  a little  projection,  if  at  all;  in  rare  cases 
they  are  free  and  borne  above  the  thallus 
(some  Cladonice,  Cetrarice,  Gyalectce,  &c.). 
The  ordinary  form  is  globidar,  ellipsoidal 
or  irregularly  oblong,  and  sometimes  Avith 
a sinuous  outline.  The  spermogonia  have 
either  a simple  undivided  cavity  (PI.  29. 
figs.  13, 16),  or  are  multilocidar,  "divided  in 
different  ways  into  a valuable  number  either 
of  separate  chambers  or  naiTow  cavities,  all 
communicating  writh  a common  orifice, 
which  is  the  ostiole  or  pore  of  the  apparatus. 
This  stmcture  bears  a close  relation  to  that 
usual  in  the  related  Fungi  (Conioniycetous 
foinis,  Cytispora,  Septoria,  See.),  and  bears 
testimony  to  the  close  connexion  between 
the  Lichens  and  Fungi.  The  form  and  di- 
mensions of  the  spermatophores,  or  pedun- 
cles of  the  spermatia,  vary  much.  The 
simplest  are  short  slender  stalks,  simple  or 
branched,  or  they  are  ai-ticidated  branches 
composed  of  a great  number  of  cylimlroid 
or  globidar  cells  (PI.  29.  figs.  3 & 14),  or 
the  branches  are  reduced  to  two  or  throe 
elongated  cells.  The  spermatia  are  termi- 
nal on  the  spermatophores,  and  consist  of 
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exceedingly  minute  bodies,  ordinarily  linear,  i 
very  thin,  short  or  longish,  sriaight  or 
curved  (PI.  29.  figs.  3,  10,  15,  16),  without 
appendages  and  motionless,  and  lie  in  a 
mucilage  of  extreme  transparenc)^  The 
spermatopTiores  and  their  spennatia  usually 
fill  up  the  cavity  of  the  sperniogonia  when 
just  matiu’e;  afterwards,  when  the  deve- 
lopment is  complete  and  the  spennatia  dis- 
chai-gcd,  the  sperniogonia  are  foimd  empty 
and  discoloiu’ed. 

The  minute  bodies,  called  spennatia,  are 
regarded  by  most  of  those  who  have  ob- 
served them  as  anidogues  of  the  sperma- 
tozoids  produced  in  nie  antheridia  of  the 
higher  Crj'ptogams.  Itzigsohn  imagined 
that  he  saw  a spontaneous  motion  of  them 
when  l}dng  in  water  beneath  the  micro- 
scope ; but  this  appears  to  have  been  an 
error,  and  the  only  movement  really  exist- 
ing has  been  regarded,  probably  most  cor- 
rectly, as  merely  moleciuar — ^that  universal 
in  extremely  minute  bodies,  living  or  dead, 
lying  in  a fluid. 

Stylospores.  This  name  is  given  to  cer- 
tain very  rare  organs  discovered  by  Tulasne 
in  Abrotliallus  and  Scutida,  consisting  of 
isolated  raores  borne  upon  shortish  simple 
stalks.  'lliey  are  produced  in  conceptacles, 
to  which  is  applied  the  name  of  pycniclia. 
They  are  closely  analogous  to  the  structures 
of  the  same  name  found  in  some  Fimgi  (see 
Stylospoees). 

Mr.  Berkeley  has  described  another  struc- 
ture in  Lecidea  sahuJetorum,  namely  a kind 
of  basidiiim,  or  enlarged  cell  supporting 
spores,  developed  from  some  of  the  para- 
physes.  Tulasne  questions  the  con’ectness 
of  the  observation. 

The  Lichens  are  ordinarily  divided  into 
two  orders,  according  to  the  structm’e  of 
theu’  apothecia,  which  are  either  closed  at 
first,  bursting  subsequently  by  a pore  or  an 
iiTegular  orifice,  containing  the  thecce  in  a 
nucleus  in  the  interior ; or  they  are  open 
from  an  early  period,  and  bear  the  thecce 
on  the  upper,  mostly  concave  surface 
(disk). 

Gymnocaepi  is  the  title  of  the  order 
of  Lichens  characterized  by  bearing  open 
apothecia,  in  the  form  of  shields  (scuteUce), 
cups  (scyphi),  rings  (annuli),  or  irregular 
cracks  or  lines  (lirellce),  with  raised  borders, 
&c.  These  apothecia  are  either  sessile  on  a 
flat  spreading  thallus,  or  raised  on  more  or 
less  developed  stalk-like  processes  of  the 
branched  and  shrubby  forms.  The  upper, 
open,  often  concave  surface  of  the  apolhecita. 


called  the  disk,  is  clothed  with  thecae  and 
paraphyses. 

Angiocaepi,  the  second  of  the  orders  into 
which  Lichens  are  divided,  are  characterized 
by  the  closed  apothecia,  where  the  thecae  and 
paraphyses  are  collected  into  a nucleus 
enclosed  in  a case  called  the  perithecium, 
biusting  at  the  summit  by  a pore  or  an  irre- 
gidar  openmg  to  discharge  the  spores.  The 
apothecium  is  more  or  less  globular,  and 
either  imbedded  in  the  thallus  or  distinct 
and  raised  above  it.  The  perithecium  either 
entii-ely  encloses  the  nncleus  or  is  hemisphe- 
rical (dimidiate),  clothing  the  upper,  pro- 
jecting portion. 

Synopsis  of  the  Families. 

A.  Gymnocarpi.  Apothecia  open,  thala- 
mium  expanded. 

♦ Thallus  crustaceoiis  or  foliuceous. 

1.  Apothecia  sessile,  shield- 
shaped, or  rarely  peltate. 

Disk  somewhat  waxy, 
with  a border  fonned  by 

the  thallus  Pahmelieje. 

2.  Apothecia  free,  circular, 

soon  convex,  with  an 
indistinct  margin.  Disk 
always  open,  in  a spe- 
cial excipidiim Lecidine^. 

3.  Thallus  sparing  or  almost 

absent,  mostly  parasitic. 

Disk  expanded,  orbicu- 
lar, arising  immediately 
from  the  medidlary 
layer,  without  an  exci- 
puliun  COCCOCAEPE.®. 

4.  Apothecia  with  a circu- 

lar disk,  excipiilum  di- 
stinct fr’om  the  horizon- 
tal foliaceous  thallus 
(mostly  fixed  by  the 
centre),  at  first  closed, 
superficial  Pyxineje. 

5.  Apothecium  oblong,  li- 
near or  waved,  chan- 
neled. Disk  at  first  con- 

nivent  or  with  a veil  . . GnAPHiUEiE. 

6.  Apothecia  at  first  in  the 
medullary  substance  of 
the  crust  then  expanded 
and  siuTounded  by  the 
thallus,  which  is  pustu- 
lar. Excipidum  absent 

or  spurious Glyph ide^e. 

7.  Apothecia  circular  or 
globose,  always  open. 

Disk  pulverulent Calycika:. 


LICHENS. 


LICMOrilORA. 


**  Thaltus  gelatinous  when  fresh. 

8.  Apothecia  circular;  thal- 
liis  composed  of  cylin- 
drical and  monilifonn 
filaments Colleme.®. 

13.  Angiocarpi.  Apothecia  closed,  open- 
ing by  a terminal  pore  and  bursting 
iiTegidarly,  thalamium  subglobose, 
included. 

• Thallus  crustaceous. 

9.  TliaUus  shrubby ; 
apothecia  at  the  ends 
of  the  branches  ....  Spil®b.ophohe®!. 

10.  Thallus  horizontal, 
leaf-like  or  encrust- 
ing ; apothecia  im- 


mersed   Endocaspe®:. 

11.  ThaUus  encmsting ; 
apothecia  rounded, 

S'  icting  from  the 

us Vebbucaiiie®). 

12.  Thallus  encrusting. 


covered  with  pus- 
tules, consisting  of  a 
heterogeneous  stro- 
ma smTOunded  by  a 
cortical  excipulum, 
with  one  or  more 
immersed  ostiolate 
apothecia  TBYPEXHELiEiE. 

13.  Thallus  encrusting ; 
apothecia  rounded, 

■wdth  a carbonaceous 
hypothecium,  apo- 
thecia biu’sting  in  va- 
rious ways,  nucleus 

mostly  waxy,  hard . . LiMBOHiEiE. 

**  Thallus  gelatinous  or  soft-cartilaginous* 

14.  Apothecia  terminal, 
on  lobes  of  the 

thallus  Lichine®. 

Bibl.  L.  R.  Tulasne,  Memoirepour  servir 
a Vhistoire  organographique  et  physiologique 
des  Lichens,  Ann.  dcs  Nat.  3 s6r.  xvii. 
1, 1.53  et  seq. ; Ow  the  Reproduction  of  Li- 
chens and  Fungi,  Ann.  Nat.  Hist.  2nd  ser. 
vol.  viii.  p.  114  (translated  from  Comptes 
Rendus,  March  1851) ; Korber,  Chnindriss 
der  Kryptogamenkunde,  Breslau,  1848,  Sy- 
stema  Lichenum,  1854-8;  Fries,  Licheno- 
graphia  eurigxxa  reforrnata,  Lund,  1831 ; 
Schffirer,  Enumei'atio  critica  Lichenum  esiro- 
pccorum,  Bern,  1850 ; Iledwig,  Thcoria  ge- 
1 'nerationis,  Sfc.  ; Acharius,  Lichenographia 
I universalis ; Wallroth,  Naturgcschichte  der 

I Flcchten,  Frankfurt-a.-M.  1825 ; Meyer, 
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Die  Entwiekl.  8fc.  der  Flcchten  (Nebemtunden 

meinerBesch(iftigungen,l^c.'),\828-,fionta.'gae, 

Aperqu  morphologique  de  la  famille  des  Li- 
chens, Diet.  univ.  dlhist.  nat.  Paris,  184G ; 
Bayrhoffer,  Einig.  iib.  Lichen.,  Berne,  1861 ; 
Itzigsohn,  Botan.  Zeit.  viii.  393, 913,  ix.  153 ; 
Flotow,  numerous  papers  in  the  Flora  and 
Botanische  Zeitung ; Leighton,  British  An- 
giocarpous  Lichens ; Ray  publications,  1851 ; 
Lindsay,  Popular  History  o f Lichens ; Speer- 
schneider,  Bot.  Zeit.  xiii.  345. 

LICHINA,  Ag. — A genus  of  Ijichineae 
(Lichens),  allied  to  Collbma  and  Ephebe 
in  many  respects,  formerly  included  among 
the  Algae  on  accoimt  of  their  growing  on 
the  sea-shore  (near  high-water  mark) ; but 
having  the  thallus  of  a lichen,  and  bearing 
true  apothecia  and  spei'mogonia.  The  apo- 
thecia occur  at  the  ends  of  the  branches  of 
the  thallus ; in  L.  pygmcea  the  speimogonia 
occitr  underneath  the  apothecia,  in  L.  con- 
finis  at  the  apices  of  the  branches  and  often 
on  the  apothecia.  The  spores  appear  gene- 
rally to  adliere  to  the  walls  of  the  thecae, 
which  break  up. 

Bibl.  Harvey,  Brit.  Alg.  1 ed.  p.  22 ; 
Hook.  Brit.  FI.  ii.  pt.  1.  p.  274;  Tulasne, 
Ann.  des  Sc.  Nat.  2 sdr.  pp.  81  & 188,  pis.  9, 
10 ; Greville,  Alg.  Brit.  pi.  6. 

LICHINEriE. — A family  of  An^ocar- 
pous  Lichens,  of  remarkable  habit,  the 
species  of  which  were  formerly  regarded  in 
their  perfect  and  imperfect  states  as  Algae. 
The  branched  thallus  is  of  gelatinous  tex- 
ture, very  soft  when  wet,  cartilaginous  when 
diy,  growing  on  wet  rocks,  Lichina  being 
marine.  The  fructification  consists  of  closed 
apothecia  and  sperniogonia  formed  in  the 
substance  or  at  the  ends  of  the  branches. 

British  Genera. 

1.  Lichina.  Frond  cartilaginous,  smooth, 
dichotomous,  bearing  the  apothecia  at  the 
ends  of  the  branches. 

2.  Ephebe.  Frond  cartilaginous,  hairy,  much 
branched,  bearing  the  apothecia  excavated 
in  the  swollen  branches  (not  terminal). 

LICMOPHORA,  Ag. — ^A  genus  of  Dia- 
tomaceae. 

Char.  Frustules  in  front  view  cuncate, 
elongate,  radiating  in  a fan-shaped  manner 
from  a branched  stipes ; side  view  (valves) 
convex,  inflected  at  the  larger  end  and  fur- 
nislied  with  transverse  striae  (rows  of  dots). 
Marine. 

L.  radians,  K.  {L.  fiabellata,  S.)  (PI.  13. 
lig.  3). 

The  species  (one  other  Britisli,  Siir.,  five 


LIEBERKUHN. 


IJGAMENTS. 
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in  all,  Kiitz.)  are  too  doubtfully  distinct  to 
deserve  description. 

Bibl.  Sniitn,  Brit.  Diat.  i.  85 ; Kiitzing, 
Bacill.  123,  and  Sp.  Ah/.  113. 
LIEBERKUHN.  Intbod.,  p.  xviii. 
LIGAMENTS  and  Tendons. — With  the 

Fig.  399. 


Fig.  400. 


T Magnified  60  diameters. 

Transverse  section  of  the  tendon  of  the  tibialis  posticus  j 
human : a,  secondary  bundles ; b,  larger  nuclear  fibres ; 
c,  Interstitial  areolar  tissue. 


Magnified  20  diameters. 

Transverse  section  of  a tendon  of  a calf : a,  secondary, 
b,  tertiary  bundles ; c,  nuclear  fibres,  obliquely  divided ; 
d,  interstitial  areolar  tissue. 


ir 

Magnified  300  diameters. 

Portion  of  the  tendo  Achillis  attached  to  the  os  calcis;  human  : A.  bone  with 
lacume  a,  medullary  and  fat-cells  b ; B,  tendon  with  fibrUlm  and  cartilagc-cclls  c. 


exception  of  the  elastic 
ligaments,  which  are  no- 
ticed imder  that  head,  the 
structure  of  ligaments  and 
tendons  is  essentially  the 
same.  They  consist  of 
areolar  tissue,  with  a small 
quantity  of  elastic  tissue. 
The  fibres  or  fibriUte  of 
the  areolar  tissue  are  very 
minute,  longitudinal,  pa- 
raUel,  closely  connected, 
and  pmsue  a sti’aight  or 
undulatory  course.  Their 
imion  into  bimdles  is 
sometimes  very  indistinct, 
and  only  to  be  shown  by 
di’ying  ti’ansverse  sections, 
and  afterwai'ds  ti’eating 
them  with  alkalies.  In 
other  instances  the  bun- 
dles ai'e  easily  recogni- 
zable, of  a polygonal, 
roimded  or  elongated  fonii 
(fig.  400),  and  connected 
by  loose  interstitial  ai’eo- 
lai'  tissue. 

The  elastic  tissue  of 
tendons  exists  as  slender 
nuclear  fibres,  sometimes 


LIGNINE. 
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forming  rows  of  naiTow  spindle-shaped 
cells  comiected  by  slender  processes,  at 
others  uniform  fibres,  or  isolated  spindle- 
shaped  cells.  These  are  placed  at  regular 
distances  apart,  between  the  bundles  of 
areolar  tissue. 

"When  tendons  ai'e  in  contact  with  bones, 
they  frequently  contain  cartilage-cells,  either 
isolated  or  an'anged  in  rows  (fi^.  401  c) ; 
these  sometimes  imdergo  ossification. 

The  aponeiu’oses,  fasciae,  and  tendinous 
sheaths  consist  of  the  same  elements,  but 
in  various  proportions  and  differently  ar- 
ranged according  to  their  fimctions, — some- 
times the  areolar  fibres  being  predominant, 
the  structm'e  agreeing  with  that  of  tendon, 
whilst  at  others  the  elastic  tissue  is  greatly 
developed  (fig.  402).  Some  of  these  tissues 
also  contain  cartilage-cells. 


Fig.  403. 


Magnified  350  diametera. 


Cartilage-cells  from  the  membranous  ligament  sur- 
rounding the  popUtseus  muscle : a,  cell  with  one  nucleus ; 
by  cell  with  two  nuclei ; c,  cell  containing  one,  rf,  two 
secondary  cells,  the  contents  of  both  of  which  are  more 
consistent* 


The  intervertebral  ligaments  consist 
fibro-cairilage,  smTOunded  by  osseous  tissue; 
the  centre  is  soft  and  containing  concentric 
cartilage  corouscles  (fig.  101,  p.  119). 

Bebl.  KoUiker,  Mikroskop.  Anatomie,  i. ; 
Henle,  Allgem.  Anat.-,  Bonders,  Mukler's 
Physiol.  Chem. 


Fig.  402. 


Magnified  450  diameters. 

Elastic  fibres  hrom  the  inner  part  of  the  fascia  lata,  human  ; densely  interwoven  and  forming  an  elastic  membrane. 


LIGNINE.  — A modified  condition  of 
cellulose  is  obtained  from  old  wood-cells, 
and  called  by  this  name.  It  differs  in  its 
reactions  from  pure  cellulose,  being  colomed 
yellow  by  sulphuric  acid  and  iodine;  but 
after  boiling  in  nitric  acid  and  washing, 
tincture  of  iodine  and  water  give  it  a blue 
colour.  See  Secondahy  Deposits. 

LIMBORIE/E. — A family  of  Angiocar- 
ous  or  closed-fruited  Lichens  characterized 
y rounded  apothecia  closed  in  by  a carbo- 
naceous special  perithecium,  finally  biu'sting 


in  various  ways,  containing  a somewhat 
waxy  nucleus,  which  grows  hard. 

British  Genera. 

1.  Pyrenothca.  Thallm  crustaceous.  Apo- 
thecia round,  carbonaceous,  perforated  by 
a simple  opening,  protruding  a globular 
nucleus,  which  at  length  falls  to  pieces, 
ultimately  dehiscent,  spread  out,  evacuated. 

2.  Strigula.  Parasitic  on  coriaceous 

Ecreniiial  leaves.  Thallas  mostly  produced 
eneatli  the  cuticle.  Peritheciuin  subglo- 


LIME. 


LIME. 
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bose,  collapsing  at  length,  opening  by  nn 
irregular  fissure  or  minute  pore.  Nucleus 
at  first  gelatinous,  at  length  hard,  becoming 
black  and  cracking  when  exposed. 

LIME,  SALTS  OF. 

Carhonate  of  lime.  This  substance  is  well 
known  as  forming  chalk,  mai'ble,  &c.,  and  as 
occiming  in  hard  animal  structoes,  as  bone, 
shell,  &c.  It  is  not  unfrequently  met  with 
in  the  fomi  of  gi’anules  as  a component  of 
various  animal  secretions,  as  the  urine,  &c. 
In  this  liquid,  it  sometimes,  but  rarely,  also 
occiu’s  in  little  spheres  or  disks,  consisting 
of  groups  of  radiating  needles.  This  we 
first  found  to  be  the  case  in  human  urine 
(PI.  9.  fig.  8);  but  it  was  subsequently 
detected  in  that  of  herbivorous  animals,  as 
the  cow  and  the  horse  (PI.  9.  fig.  7),  in  which 
its  occuiTence  is  common.  It  is  also  a com- 
ponent of  otolithes,  in  which  it  exists  either 
as  granules  or  minute  prisms,  often  with  six 
sides  and  trilateral  summits.  From  liver- 
and  spring-water  it  is  usually  deposited  in 
iivegular  and  imperfect  fonns  (Tl.  9.  fig.  6), 
aU  of  which  consist  of  gi'ouped  needles. 
Sometimes  it  assumes  the  rhombohedral 
form,  as  in  the  shell  of  the  oyster  (PI.  37. 
fig.  10),  and  frequently  in  chemical  solutions. 
When  treated  with  a dilute  acid,  after  having 
been  thoroughly  washed  in  a watch-glass, 
it  is  dissolved  with  eft’ervescence  fi’om  the 
escape  of  carbonic  acid  gas.  Dming  the 
solution  it  first  becomes  more  transparent, 
exhibiting  the  internal  crystalline  structure, 
and  fi-equently  a concentric  or  nuclear  ap- 
earance,  which  finally  disappears.  When 
erived  from  animal  secretions,  it  leaves 
undissolved  an  organic  cast  of  the  original, 
provided  the  acid  be  not  too  strong,  or  its 
action  too  long  continued.  If  the  number 
and  size  of  the  minute  bodies  be  relatively 
very  small  in  proportion  to  the  amoimt  of 
water,  on  adding  the  acid,  effeiwescence 
will  not  occm’,  the  water  holding  in  solution 
the  carbonic  acid  evolved.  The  presence 
of  the  lime  may  be  tested  in  the  ordinary 
way,  by  the  addition  of  oxalate  of  ammonia, 
when  the  precipitate  is  insoluble  in  acetic 
acid,  or  by  adding  dilute  siripbrndc  acid, 
when  crystalline  needles  of  the  sulphate  of 
lime  (PI.  6.  fig.  16)  are  formed. 

The  spheres  or  disks  naturally  occiuTing 
in  the  urine,  are  closely  imitated  by  those 
formed  in  urine  to  which  chloride  of  calcium 
has  been  added,  and  which  has  been  subse- 
quently kept  for  some  time. 

Lactate  of  lime  may  be  obt.ained  by  acting 
upon  carbonate  of  lime  with  lactic  acid.  It 


is  soluble  in  water  and  alcohol.  The  mi- 
croscopic crystals  consist  of  tufts  of  delicate 
radiating  needles  (PI.  7.  fig.  19). 

Oxalate  of  lime.  This  salt  exists  in  solu- 
tion in  the  contents  of  many  vegetable  cells 
combined  with  a proteine-compound ; it  is 
also  probably  a nomial  constituent  of  the 
human  blood  in  small  quantity,  combined 
and  dissolved  as  in  vegetables. 

In  the  cells  of  plants  it  is  very  frequently 
deposited  in  a crystalline  form,  constituting 
Eaphides.  From  human  blood  it  has  been 
obtained  in  crystals  by  ti’eating  the  alcoholic 
extract  vdth  acetic  acid.  It  is  very  commonly 
met  with  in  the  crystalline  form  in  various 
secretions  of  animals,  as  the  mane,  the  mucus 
of  the  gall-bladder,  that  of  the  smTace  of  the 
pregnant  uterus,  the  liquid  of  the  allantois, 
the  contents  of  the  Malpighian  vessels,  and 
the  so-called  tme  renal  vessels  of  insects, 
cysts,  &c. 

Its  most  characteristic  form  is  the  square 
flattened  octohedran  (PI.  9.  fig.  9) ; but  it 
also  occius  in  the  fomi  of  the  squai’e  prism 
tenninated  by  quadrilateral  pyi’amids,  of  fine 
needles,  and  in  that  of  a flattened  body  with 
an  ellipsoidal  outline,  fr'equently  constidcted 
so  as  to  resemble  a dumb-bell,  or  variously 
excavated  at  parts  of  the  sm-face  (PI.  9. 
figs.  11  & 12).  It  may  be  obtained  artificially 
in  most  of  these  forms  (PI.  9.  fig.  13),  by 
dissolving  artificial  oxalate  of  lime  in  dilute 
nitric  acid  and  evaporating ; some  of  the 
forms  thus  obtained  resemble  those  of  car- 
bonate of  lime.  When  obtained  by  mixing 
oxalate  of  ammonia  with  soluble  salts  of 
lime,  as  chloride  of  calcimn,  &c.,  the  ciystals 
are  generally  peculiar  (PI.  9.  fig.  14),  although 
sometimes  the  regular  octohedra  are  ob- 
tained. 

It  is  insoluble  in  hot  and  cold  water, 
acetic  acid  and  ammonia,  but  is  soluble  in 
dilute  mineral  acids  without  efi'ervescence. 

Phosphate  of  lime.  This  salt  is  most  fr-e- 
quently  deposited  from  animal  liquids  in 
an  amoinhous  or  granidar  state.  It  may  be 
obtained  in  the  crvstaUine  foi-m  by  mixing  a 
solution  of  phosphate  of  soda  with  chloride 
of  calcium.  The  crystals  are  mostly  thin 
rhombic  plates  (PI.  (3.  fig.  17). 

They  are  soluble  in  acetic  and  dilute 
mineral  acids  without  efieiwescence,  but  not 
in  potash  or  water.  Some  of  the  compound 
crystals  resemble  those  of  the  animonio- 
phosphate  of  magnesia,  from  which  they 
may  be  distinguished  by  the  addition  of 
dilute  sulphuric  acid,  which  causes  tlie  for- 
mation of  needles  of  sulphate  of  lime. 
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Sulphate  of  lime.  Well  Imowii  as  fonn- 
iijg  gypsum,  alabaster,  selenite,  &c.  It  rarely 
or  never  occiu’s  in  the  crystalline  form  in 
animal  or  vegetable  products.  WTien  rapidly 
formed  in  cbemicm  testing,  the  crystals 
consist  of  minute  needles  or  prisms  (PI.  6. 
lig.  16) ; when  more  slowly  formed,  these 
are  larger  and  mixed  with  rhombic  plates. 

The  crystals  are  but  little  soluble  in  Avater, 
and  not  in  acetic  or  the  dilute  mineral  acids. 
They  are  sometimes  found  in  bottles  con- 
hiinmg  spirit  in  which  marine  animals  have 
been  preserA'ed. 

Medicinal  precipitated  siilphm’  is  veiy 
commonly  adulterated  Avith  sulphate  of  lime. 
The  microscope  at  once  enables  the  crystals 
of  the  salt  to  oe  recognized. 

Urate  of  lime.  See  Urates, 

See  Raphides  and  Urinary  Deposits. 

Bibl.  That  of  Chemistry,  animal. 

LIMNIAS,  Schrank. — A genus  of  Rota- 
toria, of  the  family  Floscidarisea. 

Char.  Eyes  (when  young)  two,  red ; ur- 
ceoli  or  sheaths  single ; rotatoiy  organ  Avith 
two  lohes.  Teeth  forming  a row  in  each  jaw. 

L.  ceratophylli  (PI.  34.  fig.  45).  Urceolus 
at  first  whitish,  subsequently  becoming 
broAvnor  blackish,  smooth,  or  in  consequence 
of  its  viscidity  covered  Avith  foreign  bodies. 
Aquatic;  length  1-24  to  1-18". 

Bibl.  Ehrenberg,  Infus.  p.  401. 

LBMNOCHARES,  Lati’. — A genus  of 
Arachnida,  of  the  order  Acaiina  and  family 
Hydrachnea. 

Char.  Palpi  small  and  short,  Avith  the 
fifth  joint  small  and  forming  a claw ; man- 
dibles Avith  the  last  joint  subulate ; rostrum 
cjdindrical,  elongate ; eyes  four,  approxi- 
mate ; coxae  concealed  beneath  the  smn,  the 
anterior  larger  than  the  posterior ; legs  am- 
bulatoiy. 

L.  aquatica  (holosericea)  (PI.  2.  fig.  27). 
The  only  species.  It  difiers  from  all  other 
Avater-spiders  by  its  Avalking  instead  of 
SAA'imming. 

Body  A'ery  soft  and  often  spontaneously 
Anriable  in  form;  epidennis  covered  Avith 
little  conical  granules  (?)  ; no  hairs  upon  the 
body,  and  but  feAv  upon  the  legs ; eyes  at- 
tached to  a lanceolate  scaly  piece  (d),  and 
surrounded  by  hairs;  rostrum  partly  con- 
cealed beneath  the  skin,  the  anterior  ex- 
j sorted  half  (h)  cylindrical  and  accompanied 
! by  the  palps,  the  last  joint  of  Avhich  is  A'ery 
; j slender  and  obtuse ; by  pressure  the  broader 
! ■ base  of  the  rostmm  is  made  to  protrude  (/) ; 

1 tarsi  (c)  thickened  at  the  end,  Avith  large 
I claws ; coxic  of  four  posterior  pairs  of  legs 


longer  than  the  others,  which  is  contrary  to 
what  ocem’s  in  Hydrachna,  Atax,  &c. ; coxffi 
of  the  anterior  two  pairs  of  lem  closely 
approximate,  as  are  also  those  of  the  two 
posterior  pairs  (e),  but  the  two  groups  are 
Avidely  separated. 

The  larvae  haA'e  six  legs,  a large  head-like 
rostmm,  AV'ith  tAvo  large  pMps  and  two  black 
latero-anterior  eyes,  and  fix  themselves  upon 
or  near  the  head  of  Gerris  lacustris ; they 
subsequently  detach  themselves  from  this 
insect,  fall  into  the  water,  and  pass  their 
nymph-stage  under  submersed  stones,  the 
perfect  animal  making  its  appearance  at  the 
end  of  fifteen  days. 

Bibl.  Duges,  Ann.  des  Sc.  Nat.  2 ser. 
i.  p.  159;  Gervais,  Walchenaer’s  Arachn. 
p.  208 ; Koch,  Neutschlands  Cmstac.,  8fc. 

LIMNOCPILID^,  Kiitz.  See  Aphani- 

ZOMENON, 

LIMNORLA,  Leach. — A genus  of  nianne 
Crustacea,  of  the  order  Isopoda,  and  family 
AseUota. 

L.  terebrans  (PI.  44.  fig.  27)  is  of  interest 
on  accoimt  of  the  great  ravages  which  it 
commits  in  submerged  timber,  as  the  piles 
of  piers,  fiood-gates,  docks,  &c.,  which  it 
perforates  in  every  direction,  flead  large, 
rounded;  antennae  four,  ofnearly  equal  length; 
eyes  two,  lateral,  black,  composed  of  about 
seven  ocelli  ; body  elongato-subc)dindrical, 
thorax  Avith  seven  joints,  legs  seA'en  pairs, 
fonned  for  walking;  abdomen  six-jointed, 
the  last  joint  large,  suborbicular,  and  Avith 
tAvo  stA'les ; length  about  1-6".  It  contracts 
into  a ball  when  disturbed. 

Bibl.  Leach,  Linn.  Trans,  xi.  370 ; Cold- 
stream, Edin.  Neio  Phil.  Journ.  1834 ; Hope, 
Entom.  Trans,  i. ; Dalyell,  Wonders  of  Cre- 
ation, i. 

LINDIA,  Diy. — A genus  of  Rotatoria, 
of  the  family  Ilydatinaea,  E.  (Emnularina, 
Duj.). 

Char.  Body  oblong,  almost  A'ermifonn, 
with  transverse  folds,  rounded  in  front,  but 
no  rotatory  organ,  cilia  or  eye ; tail -like  foot 
Avith  two  conical  and  short  segments  or 
toes ; jaws  very  complicated  (and  imperfectly 
described). 

L.  torulosa  (PI.  34.  fig.  40).  Aquatic ; 
length  1-75". 

Cohn  describes  two  wedge-shaped  retrac- 
tile rotatory  organs,  Avheel-shaped  at  the 
ends ; a single  dorsal  eye-speck,  red  in  young, 
black  in  adult  aninuils ; behind  this,  a sac 
containing  highly  refractive  granules. 

Bibl.  Dujarclin,  Infus.  p.  653;  Cohn, 
Siebold  Kol/ikcr's  Zvilsrh.  1858.  p.  286. 
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LIN A,  Diyander.  — A genus  of 
Davalliete  (Polypodioid  Ferns).  Exotic 
(tig.  404). 


Fig.  404. 


A pinnule.  Magn.  10  diams. 

LINGULINA,  D’Orb. — A genua  ofFora- 
ininifera,  of  the  order  Sticuostegia,  and 
family  .^qnilateralidae. 

Cliar.  Shell  equilateral,  viti’eoiis,  oval- 
ohlong  or  elongate,  straio^ht ; chambers  com- 
pressed, partly  embracing;  the  last  very 
convex,  but  not  prolonged ; oritice  terminal, 
median,  foinning  a ti'ansverse  fissm-e  on  the 
upper  convexity  of  the  last  chamber. 

L.  carinata.  Shell  compressed,  peripheral 
margin  entire;  chambers  about  seven;  length 
1-90".  British ; recent ; very  rare. 

Some  unnamed  British  fossil  species  have 
been  foimd  in  the  Gravesend  chalk. 

Bibl.  That  of  the  order. 

LINUM,  L.  See  Flax. 

LIOTHEUM,  Nitzsch. — A genus  of  In- 
sects, of  the  order  Anopliu’a,  and  family 
Liotheidae. 

Char,  Antennae  clavate  or  capitate;  max- 
illaiy  palpi  conspicuous ; mouth  ivith  strong 
mandibles ; tarsi  with  two  claws. 

Antennae  foiu’-iointed ; mandibles  with 
two  teeth;  maxillaiy  palpi  long,  tilifomi, 
four-jointed;  labial  palpi  veiy  short,  two- 
jointed. 

The  genus  has  been  subdivided  into  seven 
subgenera.  The  species  are  very  numerous, 
and  are  parasitic  upon  birds. 

L.  (^Menopon)  pallidum  (PI.  28.  tig.  7). 
Elongate,  of  a pale  sti-aw  coloiu,  shining  and 
smooth ; head  slightly  sinuate  on  each  side, 
with  a dark  pitchy  spot  before  each  eye. 
Length  1-24  to  1-16".  Common  upon  the 
domestic  fowl. 


Bibl.  Benny,  Anoplur.  3£onogruphia, 

I>ITIIIC  ACID.  See  Unic  Acid. 

LITIIOCYSTIS,  Alim. — A genus  of  Co- 
rallinaceae  (Florideous  Algae),  consisting  of  a 
single  species,  L.  AUmanni,  Ilass.,  which 
has  been  found  as  an  epiphyte,  fomiiiig 
minute  white  dots  upon  Clirysimeuia  clavel- 
losa.  The  minute  dots  consist  of  one  or 
more  fan-shaped  fronds  composed  of  square 
cells.  The  plant  is  colomless,  brittle,  and 
eflervesces  in  acid.  The  fan-shaped  frond 
somewhat  resembles  in  structure  imperfect 
or  segmental  fronds  of  Coleoch.®te. 

Bibl.  Hass.  Brit.  3Iar.  AUj.  p.  Ill,  pi. 
14  B ; Bliyc.  Brit.  pi.  166. 

LITHODESMIUM,  Ehr.— A genus  of 
Diatomaceae. 

Char.  Frustules  in  side  view  triangidar, 
united  so  as  to  fonn  a prismatic  filament. 
Marine. 

L.  undulatmn  (PI.  1-3.  tig.  4 a,  front  view ; 
4 h,  side  view).  Surface  without  markings, 
very  pellucid,  two  of  the  sides  imdulate,  the 
third  plane  and  with  tw'o  marginal  notches ; 
angles  obtuse;  length  of  joints  1-480". 

This  organism  requires  further  examina- 
tion; its  Diatoniaceous  structiue  is  very 
obsciu’e. 

Bibl.  Ehrenberg,  Abhandl.  d.  Berl.Akad. 
1840 ; Kiitzing,  Bacill.  p.  135,  and  Sp.  Aly. 
p.  133. 

LITIIOFELLINIC  ACID.  — This  sub- 
stance is  a component  of  certain  concretions 
called  bezoai’s,  and  found  in  the  alimentary 
canal  of  various  kinds  of  goat  in  the  East,  as 
in  Pemia,  &c. 

It  is  ciystalline,  insoluble  in  w'ater,  readily 
so  in  hot  alcohol,  but  little  in  tether. 

The  perfect  ciystals  form  six-sided  prisms 
with  truncated  ends ; but  when  somewiiat 
rapidly  deposited  from  ah  alcoholic  solution, 
thev  are  modified  as  represented  in  PI.  7. 
fig.  14. 

Bibl.  See  Chemisthy. 

LITHONEMA,  Hass.  See  Ainactis. 

LITOBKOCIHA,  Presl.— A gem^  of 
Adiantete  (Polypodioid  Ferns).  Exotic. 

LITOSIPHON,  Harv.  — A genus  of 
Punctariacete  (Fucoid  Algae),  Avith  fronds 
composed  of  cartilaginous  filifonn  uu- 
branched  filaments,  at  first  solid,  afteiwards 
tubular,  composed  of  several  rows  of  cells ; 
epiphytic  on  Chorda  Jilum  (L.  piisdlus)  and 
Alaria  (L.  Laminariai),  the  former  2 to  6" 
long,  the  latter  1-4  to  1-2".  The  spo- 
ranges  occur  either  solit.ary  or  aggregiited, 
scattered  on  the  surface  of  the  filaments. 
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which  in  L.pusiUus  are  clothed  with  pellucid 
hairs,  in  L.  LuimiKirke  smooth. 

Bihl.  Haw.  lirit.  3Iar.  Altj.  p.  4%  pi.  8D ; 
Thuret,  Ann.  des  Sc.  Nat.  4 s6r.  iii- P-  14.^ 

LITUOLA,  Lam. — A genus  of  Forami- 
nifera,  of  the  order  Ilelicostegia,  and  family 
Nautiloidffi. 

C/iar.  Shell  nautiloid  when  young,  the 
subsequent  chambei's  rectilinear ; composed 
of  internal  cavities,  filled  with  irregulai’ 
partitions;  orifices  very  numerous,  on  the 
last  chambers. 

The  species  are  fossil,  in  chalk ; L.  nan- 
tiloklea  is  British. 

Bibl.  That  of  the  order. 

LI’i’^ER. — It  need  scarcely  be  said  that 
the  liver  is  the  glandular  organ  which 
secretes  the  bile. 

On  examining  the  siudace  of  the  liver  or 
a transverse  section  of  that  organ  with  the 
naked  eye,  it  usually  presents  a mottled 
appearance,  numerous  spots  of  a dark  or 
light  red  colour  being  siuTounded  by  a 


Fig.  405. 


AfagniAccl  about  3 diaraetors. 

Portion  of  tlic  liver  of  a pig,  with  divided  branches  of 
the  vena  cava ; the  lobules  are  visible  upon  the  divided 
surfaces  : «,  large  vein,  no  orifices  of  the  intralobular 
veins  being  visible  j b,  branches  of  the  same,  with  distinct 
orifices  of  the  intralobular  veins,  and  the  bases  of  the 
lobules  seen  through  their  walls. 

margin  of  a paler  or  darker  colour.  These 
spots  correspond  to  the  lobules  of  the  liver. 


The  lobules  are  rounded  or  polygonal,  and 
about  1-2  to  1"'  in  diameter  (fig.  405). 

Between  the  lobules  run  branches  of  the 
vena  portae,  forming  the  interlobular  veins 
(coloured  red  in  1*1.  31.  fig.  33) ; these 
throughout  their  course  send  off  numerous 
smaller  branches  into  the  substance  of  the 
lobules,  which  terminate  in  the  capillary 
plexus  of  the  lobules. 


Fig.  406. 


IVragnified  about  4 diameters. 

Section  of  the  liver  of  a pig  through  a branch  of  the 
vena  portae,  with  accompanying  branches  of  the  hepatic 
artery  and  duct.  On  the  right  are  seen  two  branches 
of  the  vena  portae  giving  otF  the  interlobular  veins. 

Tire  branches  of  the  vena  portae  are  accom- 
panied by  branches  of  the  hepatic  duct  and 
ramifications  of  the  hepatic  arterj’,  the  whole 
being  surrounded  by  areolar  tissue  prolonged 
from  GHsson’s  capsule.  Hence  in  a section 
of  the  uninjected  liver,  those  branches  of 
the  vena  porta3  and  of  the  vena  cava  which 
ai-e  visible  to  the  naked  eye  are  readily  di- 
stinguishable from  each  other,  by  the  onfices 
of  the  fonner  collapsing,  whilst  those  of  the 
latter  are  kept  open  by  tlieir  close  contact 
with  the  lobides. 

In  the  centre  of  each  lobule  arises  a 
branch  of  the  vena  cava,  by  the  union 
of  numerous  smaller  branches  (coloured 
yellow  in  PI.  31.  fig.  33),  which  take  their 
origin  in  the  capillary  plexus  of  the  lobule ; 
these  central  branches  fonn  the  intralobular 
veins. 

'I'lie  capillarios  of  the  lobules  form  a close 
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and  elegant  plexus  between  the  branches  of 
the  inter-  and  intralobular  veins,  the  rest 
of  the  lobules  being  filled  up  with  the  se- 
creting epithelium  (fig.  408). 


Fig.  407. 


Magnified  35  diameters. 

Section  of  a portion  of  the  liver  of  a rabbit,  showing  the  entire  course 
of  one  of  the  intralobular  veins,  the  roots  only  of  the  others. 


outer  coat  of  areolar  tissue,  the  bundles 
of  fibres  of  which  are  difficultly  separable, 
and  an  internal  epithelial  layer.  The 
areolar  coat  is  most  distinct  in  the  larger 
branches,  being  almost  absent^in 
the  terminal  interlobidar  ducts ; it 
contains  numerous  nuclei  and  nu- 
clear fibres.  The  epithelium  of  the 
larger  ducts  is  cylindrical,  that 
of  the  smaller  of  the  pavement 
hind.  In  the  hepatic  duct,  the 
outer  coat  contains  scattered  mus- 
cular fibre-cells.  The  ducts  also 
contain  small  mucus-glands.  The 
secreting  cells  of  the  lobules  fill 
up  the  interspaces  between  the 
blood-vessels,  forming  a network 
■with  radiating  meshes.  They  are 
very  ti’ansparent,  of  a rounded  or 
polygonal  form,  about  1-1000"  in 
diameter,  containing  a nucleus  or 
not  unfrequently  two  nuclei,  -with 
a number  of  gi-amdes,  and  a few 
small  globules  of  fat  (fig.  160, 
page  208). 


Fig.  408. 


Fig.  409. 


Magriified  350  diameters. 

Secreting  cells  and  capillaries  of  the  liver  of  a pig.  [The 
spaces  between  the  capillaries  and  the  cells  have  been  left 
through  error  of  the  draughtsman.] 

The  branches  of  the  biliary  ducts  accom- 
pany those  of  the  vena  portae  as  far  as  the 
interlobular  spaces,  where  they  do  not  enter 
the  lobules,  out  tenninate  in  caecal  ex- 
tremities. The  biliary  ducts  consist  of  an 


The  division  of  the  substance  of  the  liver 
into  lobides  is  rather  apparent  than  real, 
being  effected  by  the  peculiar  an’angement 
of  the  vessels,  the  lobules  having  no  true 
coat  or  envelope.  The  ai’eolar  tissue  which 
accompanies  the  vena  portae  and  its  branches 
becomes  less  and  less  in  quantity  as  tlie 
branches  become  smaller,  and  is  lost  in  tlie 
interlobidar  .spaces.  It  is  much  more  abun- 
dant in  animals,  as  the  pig,  than  in  man. 
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LIVER. 

rendering  tlie  lobular  arrangement  much 
more  distinct. 

The  branche.9  of  the  hepatic  ai’teiy  are 
distributed  to  the  portal  vessehs,  the  hepatic 
ducts,  Glisaon’s  capsule  with  its  prolonga- 
tions, and  the  peritoneal  coat.  They  are 
often  elegantly  tortuous. 

Among  the'  more  common  morbid  states 
of  the  liver  may  be  mentioned  that  called 
ciiThosis,  in  which  the  areolar  tissue  is  ex- 
cessively developed  and  mixed  with  a large 
number  of  fibro-plastic  coiyuscles,  produ- 
cing an  atrophied  state  oi  the  epithelial 
stracture ; an  increase  in  the  amount  of 
fatty  matter  in  the  cells  (fig.  160,  page  208) ; 
and  the  presence  in  these  also  of  granules 
of  the  pigment  of  the  bile,  rarely  with 
crvstals  of  cholesterine  and  bilifulvine. 

The  examination  of  the  arrangement  of 
the  blood-vessels  is  best  made  in  a liver 
which  has  been  injected  with  two  kinds  of 
injection,  as  yellow  (chromate  of  lead)  and 
red  (vermilion),  or  red  and  white  (carbonate 
of  lead);  the  yellow  or  white  being  injected 
into  the  hepatic  vein.  As  the  injection  is 
being  proceeded  with,  the  surface  of  the 
liver  should  be  examined  with  a lens  to 
ascertain  whether  the  intralobular  veins  are 
well  filled,  and  the  injection  has  reached 
the  capillaries ; the  red  injection  should 
then  be  thrown  into  the  portal  vein  until 
it  is  filled.  The  general  vascular  airange- 
ment  is  best  observed  in  an  injection  in 
which  the  capillaries  themselves  are  not 
filled,  but  only  the  smaller  portal  and  he- 
patic branches. 

To  examine  the  ducts  as  to  their  coiuse 
and  teniiination,  the  portal  vein  shoidd 
previously  be  injected.  K this  be  not  done, 
the  injection  easily  bursts  through  the  walls 
of  the  tenninal  ducts,  and  escapes  into  the 
intralobidar  plexus ; and  thus  the  appear- 
ance of  a plexus  of  vessels  prolonged  fi’om 
the  tenninal  ducts  is  produced. 

The  stracture  of  the  hepatic  cells  is  easily 
seen  on  scraping  the  surface  of  a section  of 
the  liver,  and  placing  the  portion  thus  ob- 
tained between  two  pieces  of  glass  as  usual. 

The  general  arrangement  of  the  secreting 
cells  is  observed  in  sections  made  with 
Valentin’s  knife. 

In  manv  animals,  as  fishes,  the  loading 
of  the  cells  of  the  liver  with  fat,  which  in 
man  represents  the  morbid  state  of  fatty 
degeneration,  is  noraial,  and  renders  it  a 
matter  of  some  difficulty  to  distinguish 
clearly  the  outlines  of  the  cells,  which  are 
also  very  delicate. 


Bibl.  Kolliker,  Mikroskop.  Anat.  ii.  ; 
Kiernan,  Phil.  Trans.  1833 ; H.  Jones,  Phil. 
Trans.  1846  and  1849 ; Guillot,  Ann.  des  Sc. 
Nat.  3 s^r.  1848;  Leidy,  Silliman's  Journ. 
1848 ; Beale,  On  the  Liver. 

LOASACE^. — A family  of  Dicotyledo- 
nous Flowering  plants,  with  stinging  hairs 
upon  the  epidermis.  Loaza,  Bartonia  and 
Blnmenhaehia  are  often  to  be  obtained  in 
gardens. 

LOMARIA,  Willd. — A genus  of  Adian- 
teae  (Polypodioid  Ferns),  of  which  the 
native  species  is  sometimes  called  Blf.ch- 
NUM  or  Pteris  Spicant ; it  has  distinct  barren 
and  fertile  leaves. 

LONCHITIS,  Presl. — A.  genus  of  Adi- 
Fig.  410. 


Lonchites  pubescens. 

A pinnule  with  sori. 

Magnified  10  diameters. 

ante®  (Polypodioid  Ferns).  Exotic  (fig. 

LOPTIIUM,  Fr. — A genus  of  Phacidiacei 
(Ascomycetous  Fungi),  remarkably  distin- 
guished by  the  foiTU  of  perithecia  resem- 
bling a bivalve  shell  with  the  valves  in  situ 
(figs.  411  & 412).  The  nucleus  contained 

Fig.  411.  Fig.  412.  Fig.  413. 


Lophium  mytilinum. 

Fig.  4 1 1 . A perithecium,  seen  sidewise. 

Fig.  412.  The  same,  seen  endwise. 

Fig.  413.  A perithecium  cut  open. 

Magn.  25  diams. 

within  the  carbonaceous  perithecium  con- 
sists of  erect  asci  mixed  with  paraph yses, 
containing  minute  spores,  and  soon  falling 
away  into  a powder.  L.  mytilinum,  Pern, 
(figs.  411-3)  occurs  on  the  bark  or  naked 
wood  of  fir-trees.  L.  ehitum,  Cann.  also 
occurs  on  fir-wood.  These  plants  are  knowm 
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from  allied  genera  by  the  remarkable  form 
of  the  perithecia. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  280; 
Fries,  Syst.  Myc.  ii.  p.  633:  Sitmma  Veg.  p. 
401 ; Gi-eville,  Sc.  Crypt.  Flor.  pi.  177. 

LOPIIOCOLEA,  Nees.  — A genus  of 
Jmigermanniese  (Ilepaticse),  including  tbe 
J.  bidentata,  L.  and  J.  hetcrophylla,  Schrad., 
gi-owing  in  moist  situations,  at  the  roots  of 
trees,  &c. 

Bibl.  Hook.  Brit.  Jungerm.  pis.  30,  31 ; 
Brit.  Flor.  ii.pt.  1.  p.  122. 

LOPIIOPUS,  Dmnortier. — A genus  of 
freshwater  Polyzoa,  of  the  order  Hippo- 
crepia,  and  famdy  PlumatellidaB. 

Char.  Polypidom  sacciform,  hyaline,  ge- 
latinous, with  a disk  servingfor  attachment ; 
orifices  scattered ; ova  elliptical,  with  a 
ring,  but  no  spines. 

L.  crystallinus,  the  only  species,  is  found 
in  ponds  and  ditches,  attached  to  the  sub- 
merged parts  of  Lemna  and  various  other 
aquatic  plants. 

This  polyzoon  is  compaiatively  lai'ge  and 
tianspai’ent,  and  weU  calculated  to  display 
the  structure  of  the  class. 

Bibl.  Allman,  Freshwater  Polyzoa  (Bay 
Soc.),  83 ; Johnston,  Brit.  Zooph.  391. 

LOBICA.  See  Cakapace. 

I.OUSE.  See  Pediculus  and  Ano- 

PLPBA. 

LOXODES,  Ehr. — A genus  of  Infusoria, 
of  the  family  Tracheliiia. 

Char.  Body  covered  with  rows  of  cilia ; 
no  teeth  ; anterior  and  upper  portion  of  the 
body  (lip)  obliquely  truncate,  or  bent  to- 
wards one  side  (hatchet-sh^ed,  E.),  and 
with  a row  of  large  cilia.  Ehrenberg  de- 
sciibes  four  species. 

1.  L.  bursaria,  E.  (Paramecium  bursaria, 
Focke)  (PI.  24.  fig.  41).  Oblong,  gi-een, 
.anterior  end  depressed  and  obliquely  trun- 
cate, posterior  end  rounded  and  turgid ; 
aquatic;  length  1-288". 

The  rotation  of  the  contents  of  the  body 
takes  place  in  this  infusorium.  Reproduc- 
tion by  the  fomiation  of  swai-m-gei-ms,  ac- 
cording to  the  process  2 b (p.  374),  has  also 
been  observed. 

2.  L.  rostrum,  E.  (Pelccida  rostrum,  I).) 
(PI.  24.  fig.  39).  AVhite,  lanceohate,  ante- 
rior portion  bent  on  one  side;  aquatic;  length 
l-l4  to  1-GO". 

Dujardin’s  genus  Loxodes  does  not  agree 
with  that  of  Ehrenberg ; but,  according  to 
Stein,  the  observations  upon  which  the 
differences  are  founded  depend  upon  faidty 
observ.ation. 


Thus  L.  cucullulus,  D.,  and  L.  dentatus,  D. 
(PI.  24.  fig.  40)  are  young  states  of  Chilodon 
cucidlulus,  E. ; and  B.  reticidatus,  D.  is  the 
same  infusorium  distended  wnth  alimentary 
matters. 

Bibl.  Ehrenberg,  Inf  us.  p.  323;  Dujar- 
din,  Infus.  p.  449 ; Stein,  Inf  us.  p.  238,  &c. 
and  the  Bibl. 

LOXOPHYLLUM,  Buj.  — A.  genus  of 
Infusoria,  of  the  family  Paramecia. 

The  species  belong  to  the  genera  Amphi- 
leptus,  E.  and  Trachelius,  E.  See  Paba- 

MECIA. 

Bibl.  Dujardin,  Infus.  p.  487. 

LOXSOMA,  R.  Brown. — A genus  of  II v- 
menophyllaceous  Ferns,  distinguished  liy 
the  projecting  column  healing  the  sporangia 
(figs.  415,  416). 


Fig.  414.  Fig.  415. 


Loxsoma  Cunninghamii. 

Fig.  414.  A pinnule  with  marginal  son.  Magn.  5 diams. 

Fig.  415.  A sorus  opened.  Magn.  25  diams. 

Fig.  416.  Columella  with  sporanges.  M.agn.  50  diams. 

LUNGS. — The  internal  respiratory  sacs 
of  animals. 

Under  this  head  we  shall  notice  also  the 
larrnx,  trachea,  and  bronchi. 

Larynx. — The  cartilages  of  the  lanmx  do 
not  all  possess  the  same  minute  structure. 
The  thyroid,  cricoid,  and  arytenoid  carti- 
lages consist  of  true  cartilage,  the  basis 
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being  homogeneous,  and  containing  disse- 
minated cartilage-corpuscles.  The  walls  of 
the  corpuscles  are  usually  thick.  The  basis 
often  becomes  fibrous,  and  both  corpuscles 
and  basis  encmsted  with  calcai'eous  salts, 
or  completely  ossified.  Their  perichon- 
drium is  fimi,  and  is  composed  of  areolar 
tissue,  with  fiiie  elastic  fibres,  vessels,  and 
nerves. 

The  epiglottis  (PI.  40.  fig.  40)  and  the 
appendices  of  the  arytenoid  consist  of  fibro- 
cartilage ; and  the  corouscles  are  frequently 
more  or  less  filled  up  oy  secondary  deposit. 

The  mucous  menibrane,  as  also  the  sub- 
mucous tissue  of  the  larynx,  consists  of 
areolar  tissue  with  networks  of  fine  elastic 
fibres ; at  the  surface  it  becomes  more  ho- 
mogeneous, but  does  not  fonn  a separable 
basement  layer  or  membrane.  It  contains 
a niunber  of  small  racemose  glands,  the 
vesicles  of  which  are  lined  with  pavement-, 
the  ducts  with  cylindrical  epithelnun.  Its 
surface  is  covered  with  ciliated  epithelium, 
agreeing  in  structure  with  that  of  the 
trachea. 

Trachea  and  larger  bronchi. — The  incom- 
plete cartilaginous  rings  of  these  tubes  ai’e 
surrounded  and  connected  together  by  a 
firm,  elastic,  fibroiis  membrane,  foiming 
theii’  perichondrium,  which  also  covers  the 
posterior  pari  of  the  tubes  as  a somewhat 
thinner  layer.  The  cartilage  is  of  the  true 
kind.  At  the  posterior  part  of  the  tubes  is 
a layer  of  unstriated  muscular  fibres,  most 


Fig.  417. 


Epithelial  cells  of  the  trachea  in  situ  ; human,  a,  lon- 
gitudinal elastic  fibres ; 6,  homogeneous  outer  (base- 
ment) layer  of  the  mucous  membrane  ; c,  deep  layers  of 
round  cells  ; d,  intermediate  layers  j e,  outer  ciliated 
cells. 

MagTiificd  350  diameters. 

of  which  form  transverse,  but  a few  longi- 
tudinal bundles.  The  elastic  tissue  of  Sie 
mucous  membrane  is  gi’eatly  developed, 


forming  a distinct  internal  layer  of  princi- 
pally longitudinal  anastomosing  fibres. 

The  epitheliiun  is  ciliated,  and  consists 
of  several  layers. 

The  deepest  layers  consist  of  roundish 
cells  with  distinct  rounded  nuclei,  those 
succeeding  being  elongated,  whilst  those 
next  the  surface  are  still  longer,  gi'eatly 
narrowed  at  the  base,  and  with  oval  nuclei ; 
these  forms  are  most  distinct  in  the  detached 
cells. 

Those  of  the  last  row 
are  covered  with  vibratile 
cilia. 

The  smaller  bronchi  dif- 
fer somewhat  in  sti’uc- 
ture  from  the  larger.  Thus 
the  cartilage  forms  an- 
gular plates  distributed 
throughout  their  circum- 
ference, while  the  elastic 
and  areolar  coats  become 
thinner,  and  the  trans- 
verse muscular  fibres 
smaller  and  less  closely 
laced ; the  latter  pro- 
ably  extend  as  far  as  the 
air-cells.  The  ciliated  epi- 
thelium extends  to  the 
termination  of  the  bron- 
chi, forming,  however,  a 
single  layer  only  of  cells  of  the  trachea!  hu- 
in  the  smaller  ones.  man. 

The  walls  of  the  pulniO-  Magnified  350  dia- 
nary  air-cells  consist  of  meters, 
two  layei-s,  a fibrous  and  an  epithelial  layer. 
The  former  is  composed  of  a basis  of  ho- 
mogeneous areolar  tissue,  with  numerous 
elastic  fibres,  vessels,  and  neiwes  (fig.  419). 

The  elastic  fibres  surround  the  air-cells 
ill  the  forni  of  elegant  wavy  bundles  and 
separate  fibres  which  anastomose  and  con- 
stitute a dense  network,  most  obvious  at 
those  parts  where  several  cells  are  in  contact 
with  each  other;  whilst  in  other  pai’ts  the 
areolar  element  supporting  the  numerous 
capillaides  predominates,  and  the  elastic 
elements  are  more  sparing  and  slender. 
The  epithelium  is  of  the  pavement  kind, 
not  ciliated,  consisting  of  roimded  or  poly- 
gonal nucleated  cells,  about  1-2000"  in 
diameter. 

Each  terminal  bronchus  does  not  end  in 
a separate  air-ceU,  as  was  formerly  sup- 
posed, but  in  a group  of  them,  in  which 
the  cells  are  partially  fused  together,  form- 
ing a common  cavity  (fig.  420).  These 
gi'oups  of  air-cells  form  the  lobules  of  the 
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lungs,  and  ai’O  separated  from  each  other 
by  areolar  tissue  mixed  with  nuclear  fibres, 


Fig.  419. 


Air-cclls  of  a human  lung,  a,  epithelium  ; b,  fibrous 
portion,  where  the  walls  of  several  air-cells  are  confluent ; 
c,  thinner  walls  of  air-cells. 

Magnified  350  diams. 


Fig.  420. 


Two  pulmonary  lobules  n a,  with  the  air-cells  b b,  and 
the  terminations  of  the  bronchi  c c ; from  an  infant  newly 
born. 

Magnified  25  diameters. 

containing  in  adult  animals  (fig.  421) 
black  pigment  in  the  fonii  of  distinct  or 


isolated  gi’anules,  sometimes  also  crystals. 
The  lobules  are  best  seen  in  the  limgs  of 
young  animals. 

Fig.  421. 


Outer  surface  of  the  lung  of  a cow,  the  air-cells  of  which 
were  injected  with  wax : a,  a,  a,  air-cells ; 4, 4,  boundaries 
of  the  (primary)  lobules. 

Magnified  30  diameters. 

These  smaller  or  primary  lobules  are  ag- 
gregated to  form  larger  secondary  lobules — 
the  lobules  of  descriptive  anatomists,  a.nd 
the  outlines  of  which  in  adults  are  prin- 
cipally mapped  out  by  lines  of  pigment. 

The  lobular  structure  of  the  lungs  is  best 
shown  in  the  lungs  of  foetal  animals  in- 
jected from  the  trachea  or  bronchi. 


Fig.  422. 


Capillaries  of  the  human  lung. 

Magnified  60  diameters. 

The  capillaries  of  the  limgs  are  extremely 
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minute  and  very  difficidt  to  inject  fidly; 
and  the  finest  injection  is  required  for  the 
purpose. 

In  the  lower  vertebrate  animals,  the 
structure  of  the  lungs  is  much  simpler  than 
in  the  higher.  Thus  in  the  Triton  each 
forms  a simple  tubular  sac,  whilst  in  the 
frog  and  toad  (PI.  31.  fig.  34)  each  lung 
may  be  compared  to  a single  lobule^  of  a 
lung  of  the  Mammalia,  having  a cavity  in 
the  centre,  with  which  comparatively  few 
large  cells  extending  into  the  periphery 
communicate.  The  capillaries  are  mso  much 
larger,  especially  in  the  two  animals  last 
mentioned. 

The  capillaries  may  often  be  well  seen 
in  thin  sections  of  the  infiated  and  dried 
organs.  The  altered  structure  of  emphyse- 
matous lungs  may  also  be  best  shown  by 
this  method. 

Bibl.  ^6QSket,Mikrosk.Anat.ii.‘,  Eainey, 
Med.  Chi.  Trans,  xxviii.  & xxxi.  j Stannius, 
Vergl.  Anat, 

LUNIJLABIA,  Michel.  — A genus  of 
Marchantieie,  growing  on  the  ground  in 
shady  places,  having  the  perigones  spread- 
ing like  rays  from  the  top  of  the  receptacle 
(figs.  329-331,  p.  348),  which  is  a mere  pe- 
duncle, so  that  an  approach  is  made  to  the 
character  of  Jungermannieae. 

Bibl.  Bischoff,  Ueb,  Lebermoose,  Nova 
Acta,  xvii.  p.  1008  j Berkeley,  Crypt.  Botany, 
p.  442. 

LY'COGALA,  Mich. — A genus  of  Myxo- 
gastres  (Gasteromycetous  Fungi),  consisting 
of  somewhat  globular  bodies,  verrucose  on 
the  outside,  composed  of  a double  papery 
peridiiun,  containmg  capillitiiun  and  spores, 
growing  on  rotten  wood,  &c.  B.  epidendrum 
varies  from  the  size  of  a pea  to  that  of  a 
nut,  is  globular  when  solitary,  deformed 
when  growing  in  groups,  and  of  a red  co- 
loiu".  L.  parietinum  is  bluish  black,  and  the 
peridia  do  not  exceed  1-20"  in  diameter. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  307 ; 
Ann.  Nat.  Hist.  2 ser.  v.  p.  366 ; Grev.  Sc. 
Crypt.  FI.  pi.  38 ; Fries,  Syst.  Mycol.  iii.  79 ; 
Summ.  Veg.  p.  448. 

LYCOPODIACE^.  — This  order  of 
CoiTOophytous  Flowerless  Plants,  which 
derives  its  name  from  the  Lycopodia  or 
Club-mosses,  is  difficidt  to  characterize  in 
general  tenns.  The  bifurcating  branched 
stem,  rooting  at  each  fork  by  a slender 
thread-like  adventitious  root,  and  the  ordi- 
narily small  overlapping  leaves,  distinguish 
most  of  the  species  of  Lycopodium.',  but 
there  is  considerable  variation  from  this 


habit  in  the  Psilotece,  especially  in  Iso'etes, 
and  the  nature  of  the  mictification  is  the 
only  mark  generally  applicable.  The  Ly- 
copodiaceae  bear  spores  which  are  found  in 


Lycopodium  Gayanum. 


Fig.  423.  Scale  of  spike  with  axillary  sporange;  side 
view. 

Fig.  424.  The  same  seen  from  the  outside. 


Magnified  20  diameters. 


Fig.  425. 


Lycopodium  complanatum. 
One-third  the  natural  size. 


small  dehiscent  cases  at  the  bases  of  the 
leaves  (figs.  423,  420  & 427),  on  the  upper 
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face  or  imbedded  in  it;  and  these  fertile 
leaves  are  either  scattered  all  along  the 

Fig,  426.  Fig.  427. 


stem,  or  collected  into  spikes  resembling,  on 
a small  scale,  elongated  Pine-cones  (figs.  425, 
435).  The  plants  of  the  genus  I/ycopodiiim 
proper  exhibit  both  these  conditions ; but 
in  all  these  the  spores  ai’e  small  and  nu- 
merous. In  Sclagindla,  to  which  belong 
the  elegant  creeping  Club-mosses,  with  fiat- 
tened  leafy  stems  (often  with  a metallic 
lusti’e),  now  so  much  grown  in  Wardian 


cases  (fig.  430),  the  capsular  leaves  are  in 
spikes,  which  are  found  forming  one  arm  of 
a bifm-cation  of  the  stem,  while  the  other 
continues  the  vegetative  growth;  and  in 
these  spikes  we  find  the  capsules  on  the 
lowest  scales  (posp>oranges)  producing  only 


Fig.  428.  Fig.  429. 


Fig.  428.  Oosporange  with  four  large  spores.  Maen. 
20  diams. 

Fig.  429.  Pollen-sporange  burst,  containing  small 
spores.  Magn.  20  diams. 

foul’  spores  (figs.  426,  428),  of  much  larger 
size  than  those  contained  in  large  number 
in  the  other  spore-cases  (j)ollen-sporanges') 
(figs.  427,  429).  In  Lycopodium  and  Se- 
lagineUa  the  spo- 
ranges  have  but  one 
cavity ; in  Tmesi- 
pteris  the  sporanges 
are  two-ceUed,  and 
in  Psilotum  three- 
celled.  In  Isoetes 
(fig.  376),  where  aU 
the  leaves  are  seated 
on  a tuberous  stem, 
and  most  of  them 
fertile,  the  sporanges 
containing  spores  of 
each  kind  are  many- 
celled,  and  immersed 
in  the  substance 
of  the  bases  of  the 
leaves. 

The  anatomical 
structure  of  the  stem 
of  the  Lycopodieae  is 
not  very  complex. 
There  is  an  outer 
thiclrish  rind,  com- 
posed of  cellidar  tis- 
sue, and,  on  cutting 
across  a stem,  the 
ends  of  isolated  fibro-vascular  bimdles  are 
sometimes  seen  traversing  this ; these  iso- 
lated bundles  ai-e  merely  a portion  of  those 
forming  a kind  of  cord  rimning  up  the 
centre  of  the  stem,  whence  they  have  been 
sent  off  to  supply  the  leaves.  The  fibro- 
vascidar  bimdles  are  composed  of  spiral- 
fibrous  ducts  sun’ounded  by  elongated  cel- 
lular tissue  (see  Tissues,  vegetable), 


Selaginella  apoda. 

Fig.  426.  Scale  with  oosporange.  Magn.  20  diams. 
Fig.  427.  Scale  with  poUen-sporange.  Magn.  20  diams. 

Fig.  430. 


Selaginella  cernua.  Half  natural  size. 
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which  in  large  woody  stems  become  lig- 
nified  by  secondary  deposits.  Tlie  roots 
hare  also  a central  iibro-vascular  cord,  con- 
nected with  the  centi'al  cord  of  the  stem. 
The  structure  of  the  little-developed  tube- 
rous stem  of  Isoetes  is  very  different,  and 
exhibits  a remarkable  mode  of  growth, 
forming  annual  layers  of  woody  structure 
(see  Isoetes). 

The  leaves  are  of  veiy  simple  stimcture ; 
but  their  airangement  exhibits  many  cu- 


rious peculiarities.  In  Psilotum,  one  of 
the  simplest  forms,  where  they  are  mere 
minute  scales  on  a widely  bifurcated  stem, 
they  are  alternate ; in  some  Lycopodia  they 
are  opposite,  in  others  whoiied.  When  the 
leaves  are  in  whorls,  they  vary  in  number, 
not  only  in  different  species,  but  often  in  the 
same  species  in  different  localities,  or  even 
in  the  same  plant : thus,  the  aiTangement 
is  often  different  on  the  main  stem  and  on 
the  branches. 


Lycopodium  phlegmaria. 

Fig.  431.  Section  of  the  stem.  Magnified  20  diameters. 

Fig.  432.  The  centre  of  ditto.  lifagnificd  100  diameters. 

Fig.  433.  One  of  the  isolated  bundles  of  ditto.  Magnified  200  diameters. 


Fig.  431.  Lycopodium  comnlanatum.  Young  shoot. 

Fig.  435.  Lycopodium  luciaulum.  Spike  of  fruit.  Magnified  3 diameters. 
Fig.  438.  Selaginclla  apoda.  Young  shoot.  Magnificif  2 diameters. 
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When  the  leaves  are  opposite,  those 
forniin"  the  pairs  sometimes  (lifter  both  in 
dimensions  and  form ; in  hycopodium  com- 
j)lanatiim  (fig.  434),  the  pairs  of  opposite 
leaves  cross  alternately  at  right  angles  so  as 
to  form  fom’  rows  up  the  stem ; in  two 
(opposite)  rows  the  leaves  are  alike  and 
flattened  laterally ; of  the  other  two  rows, 
one  consists  of  leaves  lilte  the  two  just 
described,  hut  flattened  against  the  stem ; 
and  the  foiu'th  row  (opposite  the  thu’d)  of 
minute  scale-like  bodies.  In  other  cases,  in 
Selaginella  apoda  for  example  (fig.  436),  the 
corresponding  leaves  of  the  pairs  ai‘e  im- 
equal,  and  are  so  an’anged  that  the  smaller 
lie  in  two  contiguous  vertical  rows,  on  the 
fi’ont  of  the  stem,  very  much  resembling  the 
amphigastria  of  Hypopterygium  and  some  of 
the  Jungernumniecs.  In  most  of  the  Lyco- 
podiaceae  the  leaves  are  simple  and  almost 
sessile ; but  in  Tmesipteris  they  have  a blade 
developed  into  two  lobes,  and  borne  on  a 
long  stalli,  and  in  Psilotum  the  short  scale- 
like leaf  is  also  divided  into  two  lobes 
and  supported  on  a petiole.  The  leaves  of 
Iso'etes  are  again  different,  consisting  of  long, 
quiU-like  bodies  of  a delicate  structiu’e, 
composed  of  large  cells;  these  are  aqua- 
tic plants  with  very  peculiar  habits  and 
characters  (see  Isoetes). 

The  reproduction  of  the  Lycopodiaceae, 
upon  which  much  light  has  recently  been 
thrown,  is  very  cmdous ; it  is  only  accm’ately 
imderstood  as  yet,  however,  in  the  genera 
Selaginella  and  Iso'etes,  in  which,  as  above 
stated,  two  kinds  of  spores  are  Imown  to 
exist.  It  is  foimd  that  when  both  lands  of 
spore  are  sown,  the  results  of  theii'  geimina- 
tion  ai’e  totally  distinct.  The  small  dust- 
like spores  biu’st  their  outer  coat  after  a 
time;  and  the  delicate  inner  membrane, 
which  is  protiaided,  lilrewise  bm’sts  subse- 
cjuently  and  discharges  extremely  minute 
cellides,  in  each  of  which  is  developed  an 
actively  moving  spiral  filament  (speimato- 
zoid)  like  those  of  the  Fbhns.  This  breaks 
out  and  swims  about  rapidly  in  the  water 
when  seen  beneath  the  microscope. 

The  large  spore  exhibits  no  external 
change  for  a period  varying  from  a few 
weeks  to  a few  months ; but  a section  shows 
that  a process  of  cell-foimation  has  com- 
menced in  its  interior,  which  results  in  the 
production  of  a kind  of  disk  of  ceUulai' 
tissue  in  the  upper  part,  beneath  that  por- 
tion of  the  outer  spore-coat  which  exhibits 
the  three  converging  ridges  produced  by  the 
pressure  of  the  fom  spores  in  the  parent-sac 


during  their  development.  At  this  period 
the  spore  appears  to  have  three  coats — an 
outer  toii^h,  coloured  coat,  a second  coat 
lining  this,  and  a third  which  lines  the 
second  over  the  gi'eat  cavity  of  the  spore, 
but  at  the  upper  part  invests  the  inside  of 
the  newly-foimed  disk  of  cellular  tissue, 
which  thus  lies  between  the  second  and 
third  coats.  This  disk  of  tissue  is  a pro- 
thallium,  analogous  to  the  gi’een  body  deve- 
loped from  the  fr’ee  raores  of  the  Ferns 
and  Equisetace^.  On  its  upper  smTace 
are  developed  a number  of  archegonia  of 
very  simple  structure.  A ceU  of  the  sub- 
stance of  the  prothallium,  taking  on  the 
fimction  of  an  embryo-sac,  developes  a fr’ee 
cell  {embryo-cell)m  its  interior ; and  the  cells 
between  this  and  the  surface  become  modi- 
fied and  part,  so  as  to  leave  an  intercellular 
canal  between  the  contiguous  angles  of  four 
adjoining  cells,  leading doivn  to  the  embryo- 
cell, — the  fom’  cells  gi’owing  up  from  the 
surface  so  as  to  form  a kind  of  perforated 
cellular  papilla,  something  like  that  of  the 
archegone  of  the  Ferns.  At  a certain  stage 
of  this  development,  the  outer  coat  of  the 
spore  bm-sts  at  the  converging  ridges,  and 
the  angular  flaps  residting  tmn  back  and 
expose  the  prothalliimi  on  the  upper  surface. 
One  (sometimes  two,  but  as  an  uTegularity) 
of  the  embryo-cells  is  then  fertilized  by  the 
spiral  filaments  produced  by  the  small  spores 
{pollinic  spores'),  if  these  exist  at  the  right 
stage  of  the  development  in  the  vicinity. 
After  this,  the  embryonal  cell  imdergoes 
multiplication,  first  growing  down  as  a 
cellidar  filament  which  breaks  through  into 
the  gi’eat  cavity  of  the  spore ; the  lower  end 
lying  there  then  increases  until  it  acquires 
the  form  of  a ceUulai*  nodule,  which  breaks 
out  above  and  exhibits  on  its  free  portion 
the  first  adventitious  root  and  the  fii’st  pair 
of  leaves ; the  rootlet  malies  its  way  down- 
wards into  the  soil,  and  the  leaves  ai’e  gi’a- 
dually  elevated  on  a thread-like  stalk,  and 
separate,  displaying  two  terminal  buds 
between  them,  whence  the  fii’st  bifui’cation 
of  the  stem  proceeds. 

This  mode  of  reproductionalliesthe  family 
very  closely  to  tne  double-spored  klarsi- 
leacese,  anci  separates  them  fr’om  the  Ferns 
and  Equisetacese,  in  which  the  prothallium 
is  formed  outside  the  spores,  after  the  ger- 
mination of  the  single  and  only  kind  of  spore 
which  these  plants  possess.  But  a difiipulty 
still  exists  %vith  regal’d  to  those  species  of 
Lycopodieai  in  which  only  the  smaller  kind 
of  spore  has  been  met  with,  such  as  our 
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common  Lycopodium  clavatum,  inundatum, 
&c.  No  one  has  yet  been  able  to  raise  these 
from  the  spores,  although  De  Baiy  has 
lately  observed  their  earliest  stages  of  ger- 
mination,  in  whicli  they  form  a little  cellular 
nodule.  The  ultimate  fate  of  tliis,  whether  it 
becomes  a prothallium  and  bears  both  arche- 
gonia  and  antheridia,  as  in  the  Ferns,  or 
forms  a solitary  archegonium  to  be  fertiHzed 
by  spermatozoa  furnished  by  an  antheridial 
spore,  remains  to  be  determined.  _ 

The  order  Lycopodiacese  is  divided  into 
two  families,  in  accordance  with  the  struc- 
ture of  the  sporanges. 

Families. 

I.  Lycopodie.®.  Sporanges  simple,  one- 
celled. 

II.  PsiLOTE.®.  Sporanges  compound, 
many-ceUed. 

BmL.  Spring,  Monograph,  des  Lycopo- 
diacees,  M&m.  Acad.  Bruxell.  xy. ; Muller, 
Fntw.  der  Lycopodiaceen,  Bot.  Zeit.  iy.  1846 
{Ann.  Nat.  Hist.  xix.  p.  27,  &c.)  ; Bischoff, 
Krypt.  Geu>.  Niimberg,  1828.  p.  97 ; Hof- 
meister,  Vergleich.  Untersuch.  Leipsic,  1861. 

III.  &c. ; Mettenius,  Beitr.  zur  Botanik, 
eidelb.  1850 ; De  Baiy,  Ann.  des  Sc.  Nat. 

4 s6r.  ix.  p.  30,  Ann.  Nat.  Hist.  3 ser.  iii. 
p.  189.  See  Mso  Isoetes. 

LYCOPODIE^. — A family  of  Lycopo- 
diaceous  plants,  distinguished  by  their 
simple  one-celled  sporanges.  The  existing 
kinds  are  all  herbs,  mostly  creeping  over  the 
ground ; but  some  of  the  fossil  kmds,  met 
with  especially  in  the  Coal-measures,  were 
large  trees. 

Genera. 

1.  Lycopodium,  Linn.  Sporanges  all 
of  one  kind,  containing  numerous  small 
spores  resembling  pollen-grains. 

2.  Selaginella,  F.  de  Beauv.  Sporanges 
of  two  kinds,  the  greater  part  resembling 
those  of  Lycopodium ; one,  situated  at  the 
base  of  the  spikes,  larger,  often  four-lobed, 
and  containing  only  four  large  spores. 

LYCOPODIUM,  Linn. — A genus  of  Ly- 
copodiese.  This  has  already  been  sufficiently 
characterized  under  the  head  of  Lycopodia- 
cem.  There  are  more  than  han-a-dozen 
British  species,  mostly  alpine  plants;  but 
L.  immdatum  occurs  on  bogs  in  all  parts  of 
Britain.  The  species  usually  described  as 
L.  selaginoides  has  oosporanges  and  anthe- 
ridial sporanges,  and  belongs  to  Selaoi- 

NELLA. 

Bibl.  Hook.  Bnt.  Flora ; Babington, 
Man.  Brit.  Botany  ; Francis,  British  Ferns 


and  their  Allies,  6th  ed.  See  also  under 

LYCOPODIACEiE.  . 

LYGODIUM,  Swartz.— A genus  of  Schi- 
zseous  Ferns,  consistingof  beautiful  climbing 

Fig.  437. 


Lygodium  reticulatum. 

Portion  of  a leaf,  with  fertile  pinnules.  Nat.  size. 

plants,  with  conjugate,  palma,te,  lobed  or 
pinnate  leaves,  having  the  sessile  sporanges 
in  double  rows  on  the  teeth  of  the  pinmdes 

Fig.  438.  Fig.  439. 


Lygodium  reticulatum. 

Fig.  438.  Tooth  of  a pinnule  with  overlapping  indusia. 
Magn.  20  diams. 

Fig.  439.  The  same,  with  the  indusia  removed  to  show 
the  sporanges.  Magn.  20  diams. 

(fig.  437),  each  having  a hood-like  special 
indusium  (figs.  438,  439). 

LYMPHATIC  or  CONGLOBATE 
GLANDS. — The  structure  and  functions  of 
these  organs  are  not  agreed  upon  by  physio^ 
logists. 

Each  is  surrounded  by  a capsule,  consist- 
ing of  areolar  tissue,  with  numerous  scattered 
fine  elastic  fibres  (nuclear-fibres),  and,  iu 
animals,  unstriated  muscular  fibres.^ 

The  substance  of  the  glands  consists  of  a 
cortical  and  a medullary  portion. 

The  cortical  portion,  wliich  in  the  lai'ger 
glands  foi-ms  a layer  about  1-6  to  1-4"  in 
thiclmess,  exhibits  a coai’sel}'  granular  ap- 
pearance, visible  externally  through  tlio  cap- 
sule. This  gi’anulai’  appearance  arises  from 
the  presence  of  a largo  number  of  septa 
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prolonged  from  tire  capsule  into  the  sub- 
stance of  the  organ,  and  dividing  it  into 
alveoli ; these  are  about  1-96  to  1-36"  in 
diameter,  and  of  a roimded  or  polygonal 
fomi ; they  are  more  distinct  in  animals 
than  in  man.  The  septa  consist  of  areolar 
tissue  with  a few  fine  elastic  fibres,  and  nu- 
merous delicate  spindle-shaped  bodies  re- 
sembling fibro-plastic  coipirscles,  often  ana- 
stomosing at  their  ends. 

The  contents  of  the  alveoli  are  greyish 
white,  pulpy,  traversed  by  capillary  blood- 
vessels, and  by  numerous  delicate  fibres  and 
plates,  composed  of  spindle-shaped  and 
stellate  cell.s,  resembling  those  foimd  in  the 
septa,  but  forming  a lacimar  or  spongy 
tissue.  The  soft  substance  consists  of  free 
nuclei  and  rounded  cells,  resembling  those 
found  in  the  Ijunph  and  chyle. 

Tire  medullary  portion  exhibits  no  septa, 
but  is  composed  of  a plexus  of  lymphatic 
vessels  closely  connected  with  the  eferent 
vessels,  supported  by  areolar  tissue,  without 
elastic  fibres,  and  containing  a number  of 
fat-cells. 

The  afferent  lymphatic  vessels  peneti’ate 
the  capsrde,  pass  through  the  septa  between 
the  alveoli,  and  open  into  their  lacimaj, 
which  are  not  lined  with  epitheliimi.  From 
these  the  lymphatics  of  the  medullary  plexus 
arise,  to  tenninate  in  the  efferent  vessel  or 
vessels. 

It  is  supposed  by  some  physiologists  that 
most  of  the  chyle-  and  lymph-corpuscles  are 
fomred  in  the  Ijonphatic  glands,  and  from  a 
forrrrative  blastema  pom’ed  out  by  the  capil- 
laries of  the  alveoli. 

Bmi,.  KoUiker,  Mihrosh.  Anat.  ii.,  and 
the  BM.  therein;  for  the  pathologj^,  the 
works  of  Forster  and  Wedl. 

LYMPHATICS. — Absorbents  or  lymph- 
vessels. 

The  stmctru’e  of  the  lymphatics  is  nritch 
the  same  as  that  of  the  verns,  but  in  some 
respects  it  is  obsciu'e. 

In  reg.ord  to  that  of  their  capillaries,  little 
positive  is  known.  Lymphatics  of  intemre- 
diate  and  large  size  consist  of  three  coats. 
The  internral  is  composed  of  somewhat  elon- 
gated epithelial  cells,  and  an  elastic  reticrrlar 
layer  of  longitrrdinal  fibres.  The  rrriddle 
coat  consists  of  transverse  muscular  fibres, 
with  fine  elastic  fibres  also  tr-ansverse.  The 
outer,  areolar  coat  is  composed  of  longitu- 
dinal fibres,  with  a few  reticular  elastic 
fibres,  and  a larger  or  smaller  mrmber  of 
obliqrro  and  longrtrrdinal  bundles  of  rrnstri- 
ated  muscrrlar  fibres ; the  latter  form  a good  I 


distingrrishirrg  character  of  lymphatics  from 
small  veins. 

The  thoracic  duct  differs  somewhat  in 
structure  from  the  lymphatics.  Outside  the 
epithelium  are  some  striated  layers,  next  to 
which  is  an  elastic  reticular  layer,  the  fibres 
being  longitudinal ; but  the  entire  inner  coat 
is  thin.  The  middle  coat  consists  of  an 
inner  veiy  thin  longitudinal  layer  of  areolar 
tissue  with  fine  elastic  fibres,  and  an  outer 
transverse  muscidar  layer,  containing  also 
fine  elastic  fibres.  The  outer  coat  contains 
longitudinal  areolar  tissue,  with  elastic  fibres 
and  scattered  anastomosing  longitudinal 
bundles  of  muscular  fibres. 

The  valves  of  the  lymphatics  agree  in 
structure  wdth  those  of  the  veins. 

LYNCtBY'^A,  Ag. — A genus  of  Oscillato- 
riacese  (Confervoid  Algai),  related  to  Calo- 
thrix  and  Oscillatoria,  distinguished  from 
the  former  by  its  stratified  habit,  from  the 
latter  by  the  long  flexile  but  not  oscillating 
filaments.  It  contains  both  freshwater  and 
marine  species.  HassaU  seems  to  have  made 
strange  eiTors  with  the  plants  included  imder. 
Lynghi/a  in  his  work  on  Freshwater  Algse ; 
for  Ulotlmx  and  Sphceroplea  belong  to  a 
totally  distinct  group.  L.  muralis  (PI.  4. 
fig.  10)  grows  in  damp  places  and  in  water. 
L.  copulata,  Hass,  probably  belongs  to  the 
genus.  The  rest  of  his  species  belong  ap- 
parently to  Ulothuix.  The  specific  cha- 
racters are  not  satisfactory ; but  we  have 
formd  what  we  take  to  be  L.  stagnina,  Kiitz. 
Tab.  Phyc.  i.  pi.  87.  fig.  5,  and  L.  concinnata, 
Kiitz.  1.  c.  pi.  89.  fig.  5,  in  fr’esh  water.  L. 
speeiosa,  Carmichadii,  and  fermginea,  marine 
species,  are  figured  in  Engl.  Bot.  Supp.  Nos. 
2926-27  a and  h. 

These  plants  appear  to  break  up  into  lenti- 
cular gonidia ; but  them  reprocTuction,  like 
that  of  Oscillatoria,  is  very  ohscm’e. 

Bibl.  HassaU,  Brit.  Fr.  Alg.  p.  219, 
pis.  69,  60,  72;  Haiwey,  Brit.  Mar.  Alg. 
p.  226,  pi.  26  E. ; Kiitz.  Spec.  Alg.  p.  279 ; 
Tab.  Phyc.  i.  pi.  86-90. 

LYSlGONiUM.  See  Melosiba. 

M. 

MACERATION. — The  soaking  of  ob- 
jects in  various  menstnia,  for  the  piupose 
of  causing  decomposition  and  solution  of 
poiTions  of  structure  which  are  more 
readily  attacked,  is  an  operation  frequently 
had  recourse  to  in  the  anatomy  both  of 
animals  and  plants.  In  addition  to  water, 
cold  and  hot,  a nmuber  of  stronger  agents 
are  often  employed,  chiefly  oxidizing  sub- 
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stances,  such  ns  Nitric  Acid,  the  same  with 
clilorate  of  potash,  &c.  Ammonio-oxide  of 
copper  dissolves  delicate  cellulose  rapidly, 
and  does  not  so  soon  attack  woody  fibre,  &c. 
Bee  Tissues. 

MACKOmOTUS,  Schultze.— A genus 
of  AiRchnida,  of  the  order  Tardigi’ada,  and 
family  Arctisca. 

Cliar.  Head  not  fiunished  with  append- 
ages ; mouth  terminated  by  a sucker,  with- 
out palps  ; skin  soft,  wdth  irregular  rugae. 

1.  M.  Hufelandii  (PI.  41.  fig.  8).  Body 
cylindrical,  colourless;  head  rounded  in 
front,  with  minute  coloui-ed  eye-spots ; 
sucker,  pharjuigeal  tube,  and  styles  well  de- 
veloped; oesophageal  bidh  supported  by  a 
solid  fi-anie-work  of  jointed  pieces;  legs 
equal ; claws  two,  bifid,  the  point  of  each 
again  bifid;  movement  tolerably  quick; 
size  1-86  to  1-35". 

The  most  common  species;  found  upon 
mosses  gi’owing  on  walls,  stones,  at  the  foot 
of  trees,  &c. 

2.  M.  OberJiduseri.  Dark  brown;  colour 
distiibuted  imsymmetiicaUy  iu  spots,  and 
forming  five  longitudinal  bands;  no  eye- 
spots;  claws  three, — one  simple,  teiminal, 
andfoiming  a short  filament — the  two  others 
hooked,  the  interior  one  double  or  bifid,  the 

f)osterior  simple;  movement  very  active; 
ength  1-100  to  1-85". 

3.  M.  ursellus.  Claws  three,  none  fila- 
mentous. 

4.  M.  jyujardinii.  Claws  two,  bifid. 
Btbl.  Doyere,  Amt.  des  Sc.  Nat,  2 sdr. 
xiv.  x\"ii.  and  xviii. ; Dujardin,  ibid.  x. 

MACROGONIDIA. — A name  applied  by 
the  Geimans  to  the  larger  foim  of  ciliated 
zoospore,  found  in  many  Confei’void  Algae, 
associated  with  a form  much  smaller,  distin- 
guished as  Microgonidia.  See  Zoo- 
spores, and  Hydrodictyon  (p.  368). 

ALVCROSPORIUM,  Fr.  — A simposed 
genus  ofDematiei  (Hjq)homycetous  Fungi), 
growing  upon  decaying  vegetable  matters, 
corresponding  to  Septoaponum,  Corda,  and 
Ilelmisporium,  Duby.  Several  species  are 
British.  31.  Cheiranthi,  Fr.,  common  on 
wallflowers  and  stocks ; M.  Brassicce,  Berk., 
on  cabbage-leaves ; 31.  sarcinida  on  gom’ds ; 
and  31.  cmicinnuvi,  on  rotting  decorticated 
willow  twigs.  We  have  found  one  species 
among  the  Oidium  of  the  vine-fungus. 

Tulasne  asserts  that  they  are  stylosporous 
fruits  of  a Sphairioceous  genus. 

Bird.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  339 ; 
Ann.  Nat.  llkt.  i.  p.  201,  pi.  8.  fig.  10,  vi! 
p.  435,  pi.  12.  fig.  21;  Fries,  Vepct. 


p.  601 ; Sijst.  3Iycol.  iii.  p.  274 ; Corda, 
Bones  Fan;/,  i.  pp.  176,  176,  188;  Tulasne, 
Ann.  des  Sc.  Nat.  4 si5r.  v.  p.  109. 

Fig.  440. 


Macrosporium  bulbotrichum. 
Magnified  200  diams. 


MACROTHRIX,  Baird. — A genus  of 
Entomostraca,  of  the  order  Cladocera  and 
family  D^hniadse. 

Char.  Five  pairs  of  legs ; beak  directed 
forwards ; superior  antenme  of  considerable 
size,  one-jointed,  and  pendulous  from  the 
beak ; inferior  antennse  two-branched,  pos- 
terior branch  four-,  anterior  three-jointed, 
and  with  a very  long  filament  arising  from 
the  end  of  the  first  joint;  a black  spot  at 
the  root  of  the  superior  antennae. 

1.  3f.  laticm-nis  (PI.  14.  fig.  25).  Shell 
oval,  smooth,  anterior  mai’gin  strongly 
ciliated ; eye  areolar. 

Found  in  ponds. 

2.  31.  roseus.  Eye  without  an  areola; 
superior  antennae  longer  and  more  slender 
than  in  the  above. 

Probably  a variety  of  the  last.  Found  in 
Scotland. 


Fig.  441. 


Btbl.  Baird,  Brit.  Entomostr.  p.  103. 

MADOTHECA,  Du- 
mortier  (Jungermannia, 

L.). — ^A  genus  of  Jim- 
gennannieae  (Hepaticae), 
containing  two  British 
species,  one,  31.  platy- 
phylla  (fig.  441),  com- 
mon on  walls,  rocks,  and 
trees ; the  other,  31.  Ice- 
vigata,  foimd  on  alpine 
rocks.  The  sporange  is 
home  on  a short  staUi, 
globose,  and  bm’sts  by 
four  convex  valves,  from 
which  the  elaters  ai-e 
quite  free.  The  globose 
persistent  epigone  is  seen 
in  the  figure  inside  the  phavphviia, 

two-hpped  pengone.  ..  diim,’. 
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Bibl.  Endl.  Gen,  Plant.  Suppl,  i.  p.  1341 ; 
Hooker,  Prit.  Flora,  ii.  p.  126,  Brit.  Jun- 
germann.  pis.  35,  40,  and  Siipp.  pi.  3 ; Ekart, 
Synops.  Jungermann.  p.  62,  pi.  3.  fif?.  24, 
pi.  6.  fig.  44. 

MAGNESIA,  Salts  of. 

Ammonio-phosphate  of  magnesia  or  triple 
phosphate.  This  salt  is  fi’equently  met  with 
in  animal  secretions  which  have  undergone 
decomposition,  also  in  calculi.  The  most 
common  forms  ai’e  prismatic,  and  figm-ed  in 
the  group  a,  PI.  O.'fig.  1 ; hut  their  varieties 
are  endless.  Those  of  the  above  group  are 
frequent  in  decomposing  urine,  blood,  faeces, 
&c.  Those  in  group  c are  occasional  in 
mine.  Those  of  gi’oup  d are  found  in  the 
contents  of  the  vesiculae  seminales.  The 
forms  e and /are  rare.  Fig.  2 a,  b,  represents 
the  so-called  pennifonn  crystals,  or  rather 
groups  of  crystals  (prisms)  occasionally  found 
in  imne.  Fig.  3 represents  the  stellate  form, 
occasionally  found  in  urine ; sometimes  the 
minute  and  imperfectly  formed  crj^stals  of 
fig.  4 ai’e  met  with  in  the  same  liquid. 

The  crystals  belong  to  the  rhombic  system. 
The  prismatic  crystals  were  formerly  con- 
sidered as  consisting  of  a neutral,  and  the 
feathery  of  a bihasic  salt ; but  the  composi- 
tion of  the  two  is  the  same,  and  the  variation 
in  form  depends  upon  the  conditions  imder 
which  they  are  produced. 

The  prismatic  forms  may  be  prepai’ed  by 
allowing  urine  to  decompose  spontaneously ; 
or  by  diluting  this  secretion  with  water,  and 
gradually  stirring-in  very  dilute  solution  of 
ammonia  in  small  quantities  at  a time ; the 
penniform  crystals  by  adding  excess  of  solu- 
tion of  ammonia  to  veiy  dilute  solutions  of 
the  phosphate  of  ammonia  and  sulphate  of 
magnesia ; and  the  feathery  foims  by  adding 
excess  of  ammonia  to  mine.  The  prismatic 
crystals  form  a beautiful  polarizing  object. 

Sulphate  of  magnesia  (Epsom  salt^).  When 
crystallized  upon  a slide  from  an  aqueous 
solution,  the  prisms  of  this  salt,  mounted  in 
balsam,  fomi  an  interesting  polarizing  ob- 
ject; they  are  also  analytic. 

Urate  of  magnesia.  See  Ubic  Acid. 

Bibl.  That  of  Chemistby,  animal,  and 
Phil.  Mag.  1852.  iii.  p.  373. 

MAGNIFYING  POWER.— The  method 
of  detennining  the  magniMng  power  of  a 
microscope  is  given  under  Measubement. 

MAHOGANY. — The  wood  of  various 
species  of  Swietenia  (Nat.  Ord.  Cedrelaceai). 
Cross  sections  of  this  well-known  wood 
form  good  objects  for  showing  the  structure 
of  Wood  with  low  power. 


hlAIZE.  — Indian  corn,  Zea  3Iays,  L. — 
One  of  the  family  of  Grasses  producing 
seeds  used  as  com.  The  seeds,  or  rather 
caryopses,  are  remarkably  firm,  being  of  a 
homy  textme  in  the  outer  part  of  the  sub- 
stance, while  the  central  mass  is  more  or 
less  brittle  and  soft.  The  solidity  of  the 
grain  residts  from  the  outer  cells  of  the 
albimien  being  densely  filled  with  starch- 
gi’ains  (PI.  36.  fig.  3),  which,  by  pressure, 
assume  a parenchymatous  form  and  cohere 
together  fannly.  In  the  cenrie  they  are 
loosely  packed  in  the  cells,  and  then  are  of 
rounded  forms  (fig.  6).  Figs.  1 to  4 repre- 
sent successive  stages  of  development  of  the 
stai’ch-gi-ains  in  the  protoplasmic  mass,  ori- 
ginally filling  the  cells  but  finally  almost 
wholly  displaced.  See  Starch. 

MALACOSTOMUM,  Wemeck. — A ge- 
nus of  Rotatoria. 

The  (three)  species  correspond  to  Notom- 
matce  without  teeth,  but  require  fm'ther 
examination. 

Beql.  Wemeck,  Ber.  d,  Berl.  Akad.  1841. 
p.  377. 

MALPIGHIAN  BODIES.  See  Kidney. 

IVIANDIOCorlMANmOT.  See  Cassava. 

JVIANILLA  HEMP. — One  of  the  most 
delicate  of  vegetable  fibres  used  for  textile 
fabrics,  yielded  by  the  liber  of  the  fibro- vas- 
cular bundles  oi  3Iusa  textilis,  a kind  of 
banana  common  in  the  Philippine  Islands 
(PI.  21.  fig.  7).  It  is  manufactured  into 
“ Manilla  handkerchiefs  ” and  “ Manilla 
scarfs,”  consisting  of  a delicate  muslin. 
These  are  often  emoneously  stated  to  be 
made  of  the  fibre  of  some  kind  of  Pine- 
apple. See  Textile  Substances. 

Bibl.  Hooker's  Journal  of  Botany,  vol.  i. 
28.  1849. 

MARANTACEZE.— A family  of  Mono- 
cotyledonous  Flowering  plants,  to  which 
belong  the  tme  West  Indian  arrow-root 
plants  (see  Abbow  Root),  and  the  Tous- 
les-mois  plants,  species  of  Canna.  These 
substances  consist  of  the  starch  (PI.  36. 
figs.  18,  25,  & 26)  obtained  from  the  tuber- 
ous rhizomes  of  the  plants  (see  St.,vbch). 


Fig.  442. 


Fig.  443. 


I^farattia. 


Fig.  442.  Side  view  of  a sorus. 
Fig.  443.  Indusium  with  the 
sorus  removed. 


Magnified  12  diams. 


MARATTIA,  Sivai-tz. — The  typical  ge- 
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uus  of  Marattiaceous  Ferns.  Exotic  (figs. 
442  & 443|. 

MARATTIACEyE. — A family  of  Ferns, 
reaching  the  Polypodiacere  in  general 
it,  Wt  more  resembling  the  Ophioglos- 
sacesB  in  their  sporanges,  which  are  destitute 
of  an  annulus,  and  often  so  fused  together 
as  to  look  like  a multilocular  sac. 

Illustrative  Genera. 

1.  Augiopteris.  Sporangia  in  two  rows 
near  the  apex  of  transverse  veins,  distinct, 
fonning  linear  sori,  opening  hy  a slit  on  the 
outer  side.  No  indusium. 

2.  Kaulfussia.  Sporangia  placed  on  the 
anastomoses  of  the  veins,  radiately  connate, 
fonning  roundish  sori,  opening  by  a slit  at 
the  apex. 

3.  Marattia.  Sporangia  in  two  rows 
near  the  apex  of  transverse  veins,  connate, 
forming  oblong  sori,  gaping  transversely  by 
a vertical  slit.  Indusia  connate  with  the 
sori  (figs.  442,  44S). 

4.  Uupotium.  Sporangia  as  in  Marattia, 
but  pedicellate. 

6.  Dancea.  Sporangia  in  two  rows,  near 
the  transverse  veins,  connate  into  linear 
sori,  opening  by  a pore.  Indusia  superfi- 
cial, encii'cling  the  sori  (fig.  156,  page  206). 

MARCHANTIA,  Micheli. — A genus  of 
Marchantiese  (Hepaticae).  The  most  com- 
mon species,  M.  polymorpha,  may  be  taken 
as  a t^e  at  once  of  this  genus  and  of  the 
family.  It  is  a little  plant,  not  uncommon 
upon  the  earth  of  damp  shady  courtyards, 
the  borders  of  springs.  See.,  extending 
itself  in  bright-gi’een  thin  lamellae  of  irre- 


Fig.  444. 


Marchantia  polymorpha. 

Lobe  of  a frond. 

Magnified  10  diameters. 

gular  lobed  outline,  attjmhed  to  the  soil  by 
radical  hairs  arising  on’ the  lower  surface. 
The  frond  presents  an  upper  and  lower  epi- 


dennis,  with  an  intermediate  parenchyma ; 
and  the  lobes  are  traversed  by  a kind  of 
midrib.  The  upper  sm-face  is  marked  by 
raised  lines  which  cross  each  other  very 
regularly,  leaving  between  them  lozenge- 
shaped spaces  (hg.  444),  in  the  centre  of 
each  of  which  occurs  a stoma,  leading  to 
an  intercellular  space  in  the  parenchyma. 
The  stomata  of  Marchantia  are  circulai', 
and  consist  of  sixteen  cells,  an-anged  so  as 
to  form  foiu’  rings,  one  upon  another,  each 
ring  being  composed  of  four  cells ; they  may 
be  best  explained  by  comparing  them  with 
a chimney  composed  of  four  courses  of 
bricks,  each  consisting  of  four  bricks  laid 
together  to  enclose  a square.  The  paren- 
chyma is  composed  of  several  layers  of  cells, 
which  contain  much  chlorophyll.  The  in- 
ferior epidermis  is  clothed  by  radical  hairs, 
which  exhibit  a remarkable  spiral  marking, 
arising  from  the  projection  of  a spirally 
deposited  secondary  layer  in  the  interior  of 
the  tube. 

The  fronds  do  not  readily  produce  spo- 
ranges in  shady  places ; but  when  exposed  to 
the  light,  these  are  produced  at  the  ends  of 
the  ribs,  at  the  base  of  the  teiminal  notches 
of  the  lobes.  The  male  stractures  are  pro- 
duced on  diflFerent  plants  from  the  female ; 
but  both  are  home  on  peculiar  stalked  re- 
ceptacles, The  first  appearance  of  one  of 
these  receptacles  is  as  a little  green  papilla 
smTounded  by  reddish  scales,  at  the  end  of 
one  of  the  principal  ribs.  As  it  enlarges,  it 
pushes  its  way  through  the  scales  j and  the 
rib  on  which  it  is  borne  elongates  to  form 
a pedicel,  on  which  it  is  raised  up  perpen- 
dicularly above  the  smTace  of  the  frond. 


Fig.  446. 


Marchantia  polymorpha. 

Plant  with  anthcridial  receptacles. 
Nat.  size. 


ultimately  acquiring  the  form  of  an  ex- 
panded cap,  in  the  male  receptacles  wth  a 
sinuate  margin  (fig.  445),  in  the  female  with 
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the  border  developed  into  eight  or  nine 
thick  cyliudi’ical  lobes  (fig.  446). 


Fig.  446. 


Marchantia  polymorpha. 
Plant  with  fertile  receptacles. 
Nat.  size. 


The  male  receptacle  is  concave  above, 
■with  papUlfB  consisting  of  the  mouths  of 
flask-^iaped  ca-dties,  in  each  of  which  is 
formed  an  antheridmm  (fi^.  447).  These 
antheridia  are  oval  cellular  bodies  lodged  in 
the  expansion  of  the  cavity,  with  a long 
neck  projecting  upward  through  the  mouth 
of  the  flask-shaped  excavation.  The  cells 
of  the  interior  of  the  lower  paid  of  the  an- 


Fig.  447. 


Marchantia  polymorpha. 

Section  through  an  antheridial  receptacle,  showing  the 
flask>shaped  cavities  containing  the  antheridia. 

Magnified  25  diameters. 

theridia  produce  spemiatozoids  (PI.  32.  fi^. 
32).  The  lower  siuTace  of  the  receptacle  is 
clothed  by  membranous  processes  and  bail’s. 

The  female  receptacles  are  somewhat 
convex  above  j and  on  the  under  siu’face  of 
the  base  of  each  lobe  are  found  delicate 
membranous  processes  ■ndth  toothed  mar- 
gins. The  membranes  of  each  two  adjoin- 
ing lobes  fomi  a perichcetium  (fig.  448) 
alternating  -svitli  the  lobes,  concealing  be- 
tween them  the  arcliegonia,  which  are  at- 


tached by  their  bases,  and  have  their  mouths 
pointing  do'wnwards.  The  archegones  of 

Fig.  448. 


Marchantia  polymorpha. 

A sporangial  receptacle  seen  from  below. 

Magnified  5 diameters. 

Marchantia  are  flask-shaped  sacs  Avith  a 
long  neck  (figs.  325-327,  p.  347),  contain- 
ing in  their  ca,vity  a cell  (gei-m-cell),  which 
after  fertilization  becomes  developed  into  an 
oval  cellular  body,  the  young  sporanqiuni. 
In  the  course  of  the  development  of  this,  it 
soon  fills  the  cavity  of  the  archegone,  which 
then  begins  to  grow  with  it,  and  subse- 
quently foims  a loose  sac  around  it — the 
tpigonium — finally  ruptured  at  the  point,  so 
as  to  exhibit  foiu’  or  five  teeth  or  valves, 
which  become  recmTed  (fig.  449).  Mean- 


Fig.  449. 


Marchantia  polymorpha. 

Vertical  section  of  Fig.  488,  showing  sporanges  in  si7«, 
bursting  to  discharge  the  spores  and  elatcrs. 
Magnified  10  diameters. 

while  another  envelope  gi’ows  up  aromid 
the  epigone,  appearing  at  first  as  a mere 
ring  siuTounding  it  (figs.  325-327,  p.  347), 
but  ultimately  rising  up  so  as  to  enclose  it, 
remaining  open  however  at  the  siunmit; 
this  is  the  perigonium.  In  its  young  stages 
the  sporauge  is  a mere  oval  mass  of  poly- 
gonal cells;  but  soon  may  be  detected  a 
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distinction  between  a cortical  or  peripheral 
la}-or  and  the  internal  mass.  The  cells  of 
the  former  remain  fimilv  united  into  a 
membrane  forming  the  wall  of  the  sporange. 
These  cells  growso  as  to  assume  an  elongated 
form,  and  when  matiu’e  exhibit  internally  a 
spiinl-fibrous  secondary  deposit  (PI.  32.  tig. 
35),  analogous  to  that  of  the  cells  of  the 
anthers  of  Flowering  plants.  The  cells  of 
the  internal  mass  present  at  an  early  period 
the  appeai-ance  of  a lar^e  number  of  fila- 
ments radiating  from  the  centre  of  the 
sporange  to  the  wall.  These  soon  become 
free  from  each  other ; and  it  may  then  be 

Serceived  that  some  are  of  very  slender 
iameter,  and  others  three  or  foru-  times  as 
thick.  The  slender  ones  are  developed  at 
once  into  the  long  elaters  (PI.  32.  fig.  36) 
characteristic  of  this  genus,  containing  a 
double  spfral  fibre,  the  two  fibres,  however, 
coalescing  into  one  at  the  ends  (fig.  37). 
The  thicker  filaments  become  subdivided  by 
cross  partitions,  and  break  up  into  squarish 
free  cells,  which  ai’e  the  parent  cells  of  the 
spores,  four  of  which  are  produced  in  each 
(PI.  38.  figs.  10-13).  The  spores  of  M.po- 
lymorpha  have  but  a single  coat ; and  their 
contents  are  bright  yellow  when  matm'e. 
When  they  geiminate,  the  contents  are 
converted  into  chlorophyll ; and  the  growth 
commences  by  the  production  of  a tubular 
process  from  one  side  of  the  spore. 

It  has  been  mentioned  that  M.  polymorpha 
does  not  fi’uit  fi’eely  in  the  shade.  Under 
these  circumstances  it  produces  gemnue, 
consisting  of  little,  compressed,  oblong 
masses  of  cells,  of  green  colour,  capable  of 
reproducing  the  plant.  These  are  found. 


M archantia  polymorpha. 

A collection  of  gemmte  in  their  involucre. 
Magnified  26  diameters. 

when  mature,  in  elegant  cup-like  struc- 
tures, with  tootlied  borders,  sessile  on  the 


upper  face  of  the  frond  (figs.  446,  450). 
Tlie  cup  seems  to  be  formed  by  a develop- 
ment of  the  superior  epideiinis,  which  is 
raised  up  and  finally  bursts  and  spreads 
out,  laying  bare  the  gemmae,  produced  from 
the  internal  parenchyma.  The  gemmm 
consist  at  first  of  a single  ceU,  which  di- 
vides so  as  to  present  an  upper  and  a lower 
(stalk-)  ceU ; the  upper  multiplies  until  it 
becomes  a ceUular  mass  (fig.  451).  The 


Marchantia  polymorpha. 

A vertical  section  of  the  same,  with  nascent  gemmte. 

Magnified  50  diameters. 

development  of  this  structure  presents  much 
analogy  to  that  of  the  sori  of  the  Ferns  with 
their  indusia  and  sporanges. 

The  Marchantice  also  increase  by  innova- 
tions, or  lobes  of  the  frond  becoming  de- 
tached from  those  on  which  they  originate. 

These  plants  form  most  interesting  ob- 
jects of  microscopic  investigation,  in  all 
parts  of  their  structm-e. 

Bmi..  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  105  ; 
Engl.  Botany,  pi.  110;  Mirbel,  B£ch.  anat. 
et physiol,  sur  le  Marchantia,  Memoires  Acad. 
Boy.  Prti'is,  xiii.  pp.  337,  375;  Ntigeli,  Wta-- 
zel-haare  du  Marchantia,  Linnesa,  xvi.  1842 ; 
Henfrey,  Dev.  of  Spores  and  Elaters  of 
Marchantia,  Linn.  Trajis.  xx.  p.  103,  pi.  11 ; 
Thm’et,  Bech.  sur  les  Antheridies,  Ann.  dcs 
Sc.  Nat.  3 sdr.  xvi.  p.  72,  pi.  12.  figs.  1-5 ; 
Gottsche,  Bot.  Zeitung,  1858,  Suppl. 

M/VECHANTIEyE.— A familv  of  Liver- 
worts or  Hepaticse,  having  broaciish,  lobed, 
thalloid  fronds,  from  the  bifurcations  of 
which  arise  staUred  receptacles,  beai’ing  a 
number  of  variously  ai’ranged  sporanges  con- 
taining spores  mingled  with  elaters,  but 
destitute  of  a columella. 


British  Genera. 

1.  Marchantia.  The  fructiferous  liead  of 
the  receptacle  radiating.  Perichaites  having 
from  one  to  six  ai’chegonia,  alternating  with 
the  rays  of  the  fruit-head.  Perigone  4-6- 
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lobed.  Epigone  persistent.  Sporange  burst- 
ing with  teeth,  which  are  at  length  revo- 
liite. 

2.  Fegatella.  Fructiferous  head  scarcely 
thickened,  umbonate.  Perichaete  absent. 
Perigones  tubular,  obliquely  split  at  the 
apex,  connate  with  each  other  and  confused 
with  the  axis.  Epigone  persistent.  Sporange 
bursting  with  five  or  eight  teeth,  at  length 
revolute. 

3.  RebouiUia.  Fi’uctiferous  head  conical, 
somewhat  5-lobed.  Perichaete  wanting. 
Perigones  bm’sting  by  a longitudinal  slit; 
distinct,  adnate  to  the  axis.  Epigone  per- 
sistent. Sporange  bursting  irregularly  at 
the  apex. 

4.  Lunularia.  Fructiferous  head  of  re- 
ceptacle scarcely  thickened.  Perichaete 
wanting.  Perigones  tubular,  trimcate,  di- 
stinct, soldered  to  the  axis.  Epigone  per- 
sistent. Sporanges  four  to  eight,  4-8- 
valved. 

See  Hepaticje. 

hlARGARIC  ACID  and  INpUIGARINE. 
— The  former  general  ingredient  of  the  fatty 
matters  of  both  the  animal  and  vegetable 
kingdom,  when  crystallized  from  hot  alco- 
hol, fonns  minute  needles,  either  isolated 
or  in  groups  (PI.  7.  fig.  16  a).  The  crj’-stals 
differ  from  those  of  stearic  acid,  which  form 
lanceolate  single  or  aggregated  plates  (PI. 
7.  fig.  16&). 

Margarine  crystallizes  from  a hot  alcoholic 
solution  in  fine  needles,  mostly  grouped  or 
branched,  sometimes  smTOimding  globules 
of  oleiqe,  or  fonning  bulb-like  aggi-egations 
of  needles  (PI.  7.  fig.  16).  It  is  sometimes 
found  crystallized  within  the  cells  of  fatty 
tissue  (PI.  7.  fig.  16  a). 

BmL.  That  of  Chesostby. 

MARGIN  ARIA,  Bory.  — A genus  of 
Potj-podiese  (Poljq)odioid  Ferns),  with  the 
naked  sori  inibedded  deeply  in  the  backs  of 
the  veins  and  venules.  The  sporanges  are 
home  on  long  pedicels,  and  are  intermixed 
with  articulated  paraphyses. 

MARGINULINA,  D’Orb. — A genus  of 
Foraminifera,  of  the  order  Stichostegia,  and 
family  riSquilateralidee. 

Char.  Shell  equilateral,  elongate,  curved, 
the  first  chambers  often  cmrved  or  spiral ; 
chambers  globular,  partly  embracing,  the 
last  always  convex,  often  narrowed  and 
prolonged ; orifice  rounded,  mostly  placed  at 
the  end  of  the  prolongation,  not  central, 
but  on  the  same  side  as  the  convexity. 

Williamson  unites  this  genus  with  Cris- 
teUaria. 


Some  British  species,  both  recent  and 
fossil. 

M.  pedum,  D’Orb.  (PI.  18.  fig.  9) ; M.  ra- 
phanus,  Ehr.  (PI.  18.  fig.  10). 

MARSILEA,  L. — A genus  of  Marsilea- 
ceae  (Flowerless  Plants),  growing  in  mud, 
by  a creeping  rhizome,  from  which  arise 
erect  filiform  leaf-stalks,  supporting  a com- 
pound four-lqbed  blade ; at  the  bases  of  the 
leaf-stalks  arise  also  stalked  capsules,  cham- 
bered in  the  interior,  being  divided  by  one 

Sendicular  and  many  horizontal  septa; 

ese  chambers  are  found  sacs  (sporanges) 
containing  the  spores.  The  spores  are  of 
two  kinds,  the  larger  representing  ovules, 
the  smaller  pollen ; but  while  the  fomier 
produce  a single  archegone  in  germination, 
like  those  of  Pilularia,  the  pollen-spores 
produce  numerous  vesicles  in  their  interior, 
which  become  the  parent  cells  of  sperma- 
tozoids.  The  capsules  of  Marsilea  quadri- 
folia  have  a regular  dehiscence  when  ripe ; 
and  the  whole  mass  of  the  spore-sacs  is  ex- 
truded on  a thick  gelatinous  staUi-like  pro- 
cess produced  from  the  interior.  As  this 
plant  is  not  native  in  this  country,  we  do 
not  enter  very  minutely  into  its  characters, 
especially  as  in  all  essential  respects  it  agrees 
with  PimiLABIA. 

Bibl.  See  Marsileaceje. 
MARSILEAOEriE. — A family  of  Flower- 
less plants  possessing  a distinct  leafy  stem ; 
composed  of  a small  number  of  plants,  of 
minute  dimensions,  but  of  great  interest  in 
a physiological  point  of  view.  They  are  all 
aquatics,  some  growing  in  the  mud  in  and 
aroimd  ponds,  others  fioating  on  the  smTace 
of  stagnant  waters.  Einown  perhaps  only 
to  the  botanist,  they  are  distinguished  from 
the  families  to  which  their  reproductive 
stmctures  ally  them  most  closely,  by  the 
much  more  perfect  separation  of  these  from 
the  vegetative  structm’e.  They  all  bear  di- 
stinct spore-fruits  or  sporocarps,  seated  on 
a stalk  arising  from  the  stem.  These  con- 
tain sporanges  or  spore-sacs,  differently  ar- 
ranged in  the  different  genera,  but  agreeing 
in  this  respect,  that  they  contain  spores  of 
two  kinds,  analogous  to  the  two  kinds  of 
spore  in  Lycopodiaceae,  but  differing  in 
their  mode  of  development. 

Pilularia  glohdifera  is  the  only  British 
representative  of  this  family ; a description 
of  its  organization  is  given  under  the  iread 
of  Pilularia.  It  agrees  with  Marsilea,  a 
genus  occurring  on  the  continent,  in  pos- 
sessing only  one  kind  of  sporocarp,  which 
contains  spore-sacs,  part  of  which  contain 
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omlary  spores,  pollen-spores, — the  pnn- 

cipal  difference  being  that  the_  sporocarps 
are  of  more  complex  structure  in  Marsilea. 
Salvinia,  consisting  of  floating  aquaticplants, 
possesses  two  kinds  of  sporocam,  whicli  may 
be  called  male  and  female,  and  the  same  is 
the  case  with  Azolla ; the  development  of 
the  plants  of  the  last  genus,  however,  has 
not  yet  been  thoroughly  elucidated. 

The  principal  characteristics,  in  which  all 
these  plants  agree,  consist  in  the  possession 
of  free  stalked  sporocarps,  quite  distinct 
from  the  leaves,  and  the  production  of  two 
kinds  of  spore,  which  agree  in  the  history 
of  development.  The  small  spores  produce 
spermatozoids,  formed  in  vesicles  developed 
in  chambers  into  which  the  spores  become 
divided  in  germination.  The  large  spores, 
which  are  more  highly  organized  than  those 
of  Lycopodiace.®,  produce  in  germination 
a prothallium,  somewhat  like  that  of  Lyco- 
podiacese,  inside  the  outer  coat  of  the  spore, 
on  which  is  develcmed  a single  archegonium 
in  Pilularia  and  Marsilea,  several  archegonia 
in  Salvinia.  The  conditions  in  Azolla  at 
this  stage  are  imlmown.  The  germ-cell  of 
the  archegonium,  fertilized  apparently  by 
the  speimatozoids,  becomes  developed  in 
situ  into  the  new  leafy  plant,  which  was 
thus  formerly  regarded  as  a product  of  the 
simple  germination  of  the  spore.  More  de- 
tailed particulars  are  given  under  the  heads 
of  the  genera.  The  distinctive  characters 
of  the  genera  may  be  given  as  follows : 

Genera, 

* Ste7)is  creepi?ig  over  mud,  rooting ; sporo- 
carps of  one  kind,  containing  spore-sacs 
of  each  kind. 

1.  Pilularia.  Leaves  filiform.  Sporocarps 
globular,  almost  sessile,  four-celled,  contain- 
ing the  two  kinds  of  spores  in  distinct  sacs. 

2.  Marsilea.  Leaves  cruciately  four- 
lobed ; lobes  obcordate.  Sporocarps  stalked, 
two-celled,  the  two  cells  divided  transversely 
into  many  smaller  cells. 

**  Plants  floating  like  Duckweed  j sporo- 
carps of  two  kinds, 

3.  Salvinia.  Leaves  opposite,  small, 
glandular,  floating.  Sporocarps  on  sub- 
merged leafless  branches,  globular,  with  a 
double  wall  and  a central  sporophore ; some 
containing  racemosely  - stalked  sacs  filled 
with  barren  spores,  others  many  simple 
stalked  sacs  containing  each  a solitary  fer- 
tile spore. 

4.  Azolla.  Leaves  alternate,  imbricated. 


Sporocaras  submerged,  unlike  externally: 
— 1.  Stamed  membranous  sacs,  irregulaidy 
dehiscent,  containing  stalked  sacs  filled  with 
barren  spores  ; 2.  sessile  solitary  or  twin 
cellular  bodies,  each  consisting  of  a highly 
developed  fer^e  spore,  approximating  to 
the  condition  of  an  ovule. 

Bibl.  Bischoff,  Krypt.  Gewdchse,  Nurem- 
berg, 1828,  p.  63 ; Esprit  Eabre,  Ann.  des 
Sc.  Nat.  2 sdr.  vii.  p.  221,  pis.  12  & 13 ; 
Nageli,  Zeitschr.  fur  Wiss.  Bot.  Heft  1.  p. 
168 ; Ann.  des  Sc.  Nat.  3 sdr.  ix.  p.  99,  pi.  8 ; 
Mettenius,  Beitr.  z.  Kenntn.  d.  Bhizocarpen, 
Frankfort,  1846 ; TJeb.  Azolla,  Linncea,  xx. 
(1847^  ; Ann.  des  Sc.  Nat.  3 sdr.  ix.  p.  Ill ; 
Schleiden,  Grundz,  d.  Wiss.  Bot.  3 ed.  p.  104 
(transl.  Principles,  p.  203) ; Meyen,  Beitr, 
z.  Kenntn.  dei'  Azollen,  Nova  Acta,  xviii.  p. 
507 ; Hofmeister,  Vergleich.  JJnters.  p.  103, 
pis.  21  & 22 ; W.  Griffith,  on  Azolla,  Cal- 
cutta Journal  of  Nat.  History,  July,  1844 ; R. 
Brown,  on  Azolla,  Flinder's  Voyage,  Botany, 
612,  pi.  X. ; Henfrey,  Trans.  Brit.  Ass.  1861 ; 
Ann.  Nat.  Hist.  2 ser.  ix.  p.  447. 

MASTIGOBRYUM.  See  Herpetium. 

MASTIGOCERCA,  Ehr.— A genus  of 
Rotatoria,  of  the  family  Euchlanidota. 

Char.  Eye  single  and  cervical ; tail-Hke 
foot  styliform ; carapace  prismatic,  with  a 
dorsal  crest. 

M.  carinata  (PI.  34.  fig.  46,  side  view). 
Foot  as  long  as  the  body  ; aquatic ; entire 
len^h  1-72". 

Bibl.  Ehrenberg,  Infus.  p.  460. 

MASTOGLOIA,  Thwaites. — A genus  of 
Diatomacese. 

Distinguished  by  the  Navicula-\ik&  frus- 
tules,  the  hoops  of  which  are  furnished  with 
loculi,  immersed  in  a mammillate  fi'ond. 

Five  British  species,  marine  and  aquatic. 

M.  lanceolata  (PI.  42.  fig.  22).  Valves 
lanceolate,  elliptical,  ends  acute ; loculi 
8-30 ; in  brackish  water. 

M.  Danseii=Dickieia  Danseii,  Thw. 

Bibl.  Smith,  Brit.  Diat.  ii.  63 ; Thwaites, 
ibid,  and  Ann.  Nat.  Hist.  1848,  i.  171. 

MASTOGONIA,  Ehr.— A fossil  genus  of 
doubtful  Diatomacese. 

Char.  Frustules  single ; valves  dissimilar, 
angular,  mammiform,  orbicular  at  the  base, 
free  from  umbilical  processes,  not  cellulai’, 
angles  radiating. 

The  (eight)  species  are  interesting  from 
the  structure  of  the  two  valves  of  the  frus- 
tules differing.  Thus  in  one,  M.  crux  (PI. 
43.  fig.  23  a)  the  angles  and  rays  are  fom’  in 
one  valve,  but  seven  in  the  other;  in  M, 
actinoptychus  (PI.  43.  fig.  23  b)  the  angles 
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and  rays  are  nine  in  one  valve,  and  thirteen 
in  the  other,  and  so  on.  Diameter  from 
1-1600  to  1-360". 

M.  hexagona  (PI.  43.  fig."  26). 

Bibl.  Ehi-enberg,  Ber.  d.  Berl  Akad. 
1844 ; Khtzing,  Sp.  Alg.  p.  25. 

MATONIA,  R.  Brown.  — A genus  of 
Aspidiese  (Pol3'podioid  Ferns)  -with  a cu- 
rious stalked  and  imbricate  ba.siu-like  indu- 
sinm  (figs.  453,  454).  Exotic. 


Fig.  452. 


Fig.  453.  Fig.  454. 


Matonia  pectinata. 

Fig.  452.  Part  of  a fertile  pinna.  Magn.  3 diaras. 

Fig.  453.  Indusium  opened  at  the  side,  showing  thecae 
in  situ.  Magn.  25  diams. 

Fig.  454.  The  same  with  the  thecae  removed.  Magn. 
25  diams. 

hlAURANDYA. — A ^nus  of  Scrophula- 
riacese  (Dicotyledonous  Mo wering  Plants), 
the  testa  of  the  seed  of  which  is  composed 
of  cells  with  spiral  fibrous  deposits,  forming 
an  elegant  microscopic  object. 

MEASUREMENT  and  Measures. — In 
this  article  we  shall  consider  the  method 
of  measming  the  magnifying  power  of  a 
microscope,  of  ascertaining  the  dimensions 
of  objeefr,  and  shall  give  a sketch  of  the 
standard  measures  in  which  the  dimensions 
of  objects  are  expressed. 

Measurement  of  the  magnifying  poiver  of 
a microscope. — The  apparent  size  which  an 
object  will  appear  to  possess  imder  a micro- 
scope will  vaiy  of  com’se  according  to  the 
power  of  the  object-glass  and  of  the  ej^e- 
piece  used,  and  the  length  of  the  body  of 
the  microscope;  and  it  is  a good  plan  to 
detennine  the  measurements  once  for  aU  in 
the  case  of  the  various  object-glasses  and 
eyepieces,  keeping  them  written  upon  a 
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card,  so  that  they  may  be  readily  acces- 
sible. 

The  apparatus  requisite  consists  of  a mi- 
crometer-slide graduated  into  thousandths 
of  an  inch,  each  tenth  division  being  marked 
by  a longer  line;  or  two  separate  slides, 
one  graduated  into  thousandths,  tlie  other 
into  hundredths  of  an  inch ; and  an  ivory 
scale,  graduated  into  inches,  tenths,  and 
himdi’edths. 

_ The  simplest  method  is  that  by  double 
sight,  as  it  is  called.  The  micrometer-slide 
is  placed  upon  the  stage,  the  lines  brought 
uito  focus,  and  the  image  of  one  of  the  in- 
terspaces, as  seen  upon  the  stage  with  the 
open  eye  not  used  in  loolring  through  the 
microscope,  is  measm-ed  with  compasses. 
B^  then  dividing  the  measm’e  of  the  image 
of  the  space  by  the  known  measure  of  the 
unmagnified  space,  the  quotient  is  the  re- 
quired niagni^dng  power.  Thus,  if  the 
space  on  the  micrometer  scale  is  equal  to 
the  1-lOOth  of  an  inch,  and  the  image  of 
the  magnified  space  coiresponds  to  6-lOths 
of  an  inch,  the  space  is  magnified  50  times : 

The  same  result  may  be  obtained  with 
the  aid  of  the  camera  lucida,  by  placing  the 
microscope  horizontally,  and  its  axis  at  a 
distance  from  the  table  equal  to  the  di- 
stance between  the  focus  of  the  eyepiece 
and  the  stage ; the  breadth  of  the  image  of 
a division  is  then  measured  as  before ; and 
this  is  the.  best  and  most  certain  method. 

A most  important  point  in  relation  to 
this  subject  is,  that  the  joint  of  the  micro- 
scope shall  be  fmTiished  with  a stop  or  pin 
(Intb.  p.  xiii),  by  which  the  body  may  be 
placed  horizontally  at  once,  so  that  all 
objects  which  are  drawn  imder  the  same 
object-glass  and  eyepiece  may  be  magni- 
fied to  the  same  extent,  the  degi'ee  being 
determined  by  the  second  of  the  above 
methods. 

The  obvious  use  of  being  acquainted  with 
the  magnifying  power  of  a microscope  is 
that  objects  under  examination  may  be 
viewed  by  the  same  power  as  that  with 
which  figures  of  them  have  been  made,  so 
that  the  structm’e  or  appearance  of  the  ob- 
jects in  the  two  cases  may  be  compai’ed. 
We  have  elsewhere  stated  the  importance 
of  expressing  the  magnifying  power  ■ndth 
which  figm’es  of  objects  have  been  drawn 
(Intb.  p.  xxxLx). 

In  the  above  estimation  of  the  magnifying 
power,  one  dimension  only  is  taken  into 
account,  viz.  the  breadth  or  diameter ; and 
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tl)is  is  the  ordinary  manner  in  which  the 
nia^iifying  power  is  taken ; objects  are  then 
said  to  be  magnified  so  many  diameters,  or 
so  many  times  linear.  But  objects  are  really 
as  mucli  magnified  in  the  other  dimension, 
or  in  their  entire  surface ; so  that  the  true 
expression  of  the  amplification  would  be 
given  by  midtiplying  that  in  one  direction 
by  that  in  the  o&er,  or  by  itself,  i-  e-  squaring 
the  linear  magnifying  power.  This  is  called 
the  superficial  measurement. 

This  proceeding,  however,  offers  no  ad- 
vantage, and  is  not  in  accordance  with 
custom,  either  in  regard  to  the  microscope 
or  objects  in  general.  It  is  therefore  never 
used  except  for  fraudulent  purposes,  to 
delude  the  imwary  in  the  purchase  of  an 
instriunent ; thus  supposing  a microscope  to 
magnify  40  diameters,  40  x 40  = 1600  would 
express  the  magnifying  power  in  superficial 
measure. 

Mcamrement  of  the  size  of  objeets. — This 
is  effected  with  the  aid  or  a slide-micro- 
meter passed  through  two  slits  in  the  eye- 
piece above  the  stop,  and  at  the  focus  of 
the  upper  glass  of  the  eyepiece.  The  breadth 
of  the  spaces  between  the  lines  must  be 
such  as  to  give  an  even  and  minute  frac- 
tion of  an  mch.  The  value  of  the  sj)aces 
will  vary  with  the  power  of  the  object- 
glass  and  eyepiece,  so  that  it  must  be  de- 
teimined  in  each  case  respectively,  and 
recorded.  For  measuring  small  objects, 
the  breadth  of  the  spaces  in  the  eyepiece 
micrometer  may  be  such  that  twenty  of 
them  correspond  to  1- 1000th  of  an  inch  in 
the  stage-micrometer  slide,  so  that  the  value 
of  each  division  will  be  the  l-20,000th  part 
of  an  inch.  It  is  seldom  that  we  have  to 
measure  objects  so  small  as  this;  but  the 
small  size  is  of  gi’eat  advantage,  because  in 
most  cases  it  wul  happen  that  the  mai’gins 
of  the  objects  will  coincide  exactly  with 
some  of  the  lines,  whereby  the  chance  of 
error  in  computation  will  be  avoided.  For 
larger  objects,  the  spaces  of  the  eyepiece 
micrometer  may  be  coarser. 

The  method  of  measuring  scarcely  re- 
quires further  explanation.  Supposing, 
however,  that  the  divisions  of  the  stage- 
micrometer  are  eq^ual  to  l-lOOOth  of  an 
inch,  and  those  of  the  eyepiece  microme- 
ter equal  to  l-20,000th  of  an  inch,  i.  e. 
twenty  of  them  cover  one  space  in  the 
former,  an  object  brought  into  focus  and 
covering  five  of  the  spaces  of  the  eyepiece 
micrometer,  will  be  l-4000th  of  an  inch  in 
diameter;  and  so  for  other  dimensions. 


When  the  objects  are  large,  the  compasses 
and  the  ivory  scale  will  suffice  for  their 
measurement ; but  sometimes  this  may  be 
conveniently  done  under  a low  power,  for 
the  1-lOOths  of  an  inch  ai’e  not  very  clearly 
discernible  to  all  eyes. 

In  measuring  objects,  they  must  be  co- 
vered with  thin  glass,  and  not  immersed  in 
too  much  liquid. 

It  is  a matter  of  great  difficulty,  under 
high  powers,  to  adjust  accurately  the  divi- 
sions of  the  eyepiece  micrometer  to  those 
of  the  stage-micrometer,  or  to  the  margins 
of  objects,  by  means  of  the  moveable  stage ; 
a very  ingenious  apparatus  has  been  con- 
trived by  Mr.  Jackson  to  overcome  the 
difficulty.  It  consists  of  a little  brass  frame, 
in  which  the  eyepiece  micrometer  slides 
from  side  to  side,  the  motion  being  com- 
municated by  the  end  of  a screw  working 
against  one  end  of  the  slide,  and  resisted  at 
the  other  by  a spring ; and  as  the  magnifying 
power  with  which  the  divisions  of  the  eye- 
piece micrometer  are  viewed  is  small,  the 
adjustment  is  easily  and  accurately  effected. 

Other  micrometers,  as  the  ‘cobweb-mi- 
crometer,’ are  made ; but  as  they  are  very 
expensive  and  not  necessary,  we  shall  pass 
them  over. 

Some  authors  express  the  measurement 
of  objects  by  means  of  a rided  scale  ap- 
pended to  the  figm-es  or  plates  of  them,  the 
scale  consisting  of  divisions  of  a stage-mi- 
crometer of  known  value  traced  oft'  under 
the  same  power  as  the  objects  themselves; 
or  sometimes  the  divisions  are  ruled  over 
the  figui’es.  These  methods  are  very  ob- 
jectionable, because  the  size  of  the  objects 
cannot  be  ascertained  without  measming 
with  compasses  and  calcidation,  which  is 
almost  as  bad  as  the  size  being  omitted 
altogether. 

Whenever  figures  of  objects  are  given, 
the  magnifying  power  with  which  they  are 
drawn  should  always  be  expressed  in  num- 
bers near  the  figiu’es.  Many  or  even  most 
authors  omit  all  notice  of  dimensions,  so 
that  whether  an  object  figmed  be  as  large 
as  an  ox  or  as  small  as  a mite,  is  known  only 
to  themselves  and  their  friends ; the  student 
will  find  for  himself  this  to  be  the  greatest 
difficulty  in  identifying  objects  in  the  study 
of  natural  history,  because  the  visible  stmc- 
ture  of  objects  varies  according  to  the  power 
under  which  these  are  seen.  Other  writers 
state  the  magnifying  power  in  a note  in  the 
substance  of  the  book,  or  in  some  obscure 
and  inconvenient  place. 

2u 
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Measures. — The  measures  in  which  the 
dimensions  of  objects  are  expressed  should 
consist  of  parts  of  an  English  inch,  and  not 
of  a line.  On  the  continent,  fractions  of  a 
millimetre,  of  a Paris  or  French  line,  and 
of  a Rhenish  or  Prussian  line  are  used. 
Wheii  fractions  of  a millimeti’e  are  adopted, 
this  is  usually  denoted  by  the  addition  of 
to  the  figure  or  figiu'es.  In  France  the  mil- 
limeti'e  and  the  Paris  line  are  both  used ; in 
Germany  fractions  of  a line  are  expressed ; 
but  whether  this  is  the  Paris  line  or  the 
Prussian  line,  we  have  never  seen  stated  in 
any  of  the  works,  although  we  believe  the 
Paris  line  to  be  generally  signified. 

The  following  data  will  be  found  useful 
in  reducing  the  foreign  to  the  English  mea- 
sur6S  * 

A millimetre  = 0-0393707  English  inch  ; 
or  (roughly)  rather  less  than  l-26th  of  an 
English  inch. 

A centimetre  = 0-393707  Eng.  inch  ; or 
(roughly)  rather  more  than  l-3rd  Eng.  inch. 

A Pans  line  = 0-088815  Eng.  inch;  or 
rather  more  than  1-llth  Eng.  inch,  to  which 
vulgar  fraction  it  is  nearest. 

To  convei-t  a foreign  into  the  English 
measure,  the  foimer  must  be  multiplied  by 
its  unit  value ; thus,  0-25““  (millimetre)  X 
0-0393707  = 0-009842675  Engl.  inch.  But 
in  most  cases  a few  decimm  places  only 
need  be  observed.  In  this  waj^,  however, 
we  get  a rather  long  sum,  which  may  be 
avoided  by  the  use  of  the  follo-wiug  Table, 

Table  for  cotwei'sion  of  foreign  into  English 
measures. 


Millimetres 

Old  Paris  lines 

Prussian  lines 

into 

English  inches. 

into 

English  inches. 

into 

English  inches. 

1 

•039370 

•088815 

•085817 

2 

•078741 

•177630 

•171633 

3 

•118112 

•266445 

•25745 

4 

•157483 

•355260 

•343267 

5 

•196853 

•444075 

•429083 

6 

•236224 

•532890 

•51490 

7 

•275595 

•621705 

•600717 

8 

•314966 

•710520 

•686532 

9 

•354337 

•799336 

•77235 

in  which  the  numbers  in  the  first  (or  left- 
hand)  column  coi-respond  to  the  denomina- 
tions expressed  in  the  uppermost  (head) 
line  of  the  three  broader  columns,  while 
the  fractions  opposite  these  numbers  denote 
their  values  in  parts  of  the  denominations 


of  the  lowermost  (head)  line.  Thus,  l“n>  = 
0-039370  Eng.  inch ; 3““= 0-1 18112 ; 2 Prus- 
sian Hues  = 0-171633  Eng.  inch,  and  so  on. 
In  using  this  Table,  the  decimal  fraction  to 
be  converted  into  parts  of  an  English  inch 
must  be  broken  up  into  its  decimal  parts, 
and  each  valued  separately  from  the  Table ; 
thus,  to  convert  0-75"‘“  into  a fraction  of  an 
English  inch — 

0-05”“  = 0-00196853  / Table). 

0-75““  = 0-02952803  Eng.  inch. 

The  only  circumstance  which  requires 
attention  in  the  use  of  this  Table  is  the 
position  of  the  decimal  point.  Thus,  in  the 
above  measiu-e  of  0-75™“,  which,  when 
broken  up,  makes  0-7”“  and  0-05"‘“,  if  tbe 
first  value  (0-7)  had  been  7-0,  the  value  in 
Eng.  inch  wordd  have  been,  according  to 
the  Table,  0-275595  Eng.  inch ; but  this  is 
10  times  too  much,  or  = 7 whole  millime- 
tres; hence  the  shifting  of  the  decimal 
point,  and  so  on.  To  express  the  mode  of 
proceeding  by  rule, — the  decimal  point  in 
the  fraction  of  an  English  inch  given  by 
the  Table  should  be  shifted  to  the  left,  and 
as  manj'  ciphers  added  as  there  are  decimal 
places  in  the  foreign  measure. 

Throughout  this  work  the  foot  and  inch 
and  their  fractional  parts  are  expressed  for 
breidty  by  placing  respectively  one  or  two 
acute  accents  on  their  right  side ; thus,  one 
foot  is  denoted  by  1',  and  one  inch  by  1", 
.j'^th  of  an  inch  by  1-10",  &c. 

Bibl.  That  in  the  Intboduction,  p.  xl ; 
Robertson,  Edinb.  Monthly  Journ.  1852.  p. 
95 ; Harting,  ibid.  p.  453. 

MEDULLA  OP  Plants. — The  nanie  ap- 
plied by  the  older  authors  to  the  pith  of 


Fig.  455. 


Horizontal  section  of  a yearling  shoot  of  a Dicotyledon. 
M,  medulla;  , RM  medullary  rays ; T,  medullary  sheath. 
Magnified  25  di.amcters. 

Dicotyledons  (fig.  455  M),  from  a supposed 
analogy  with  the  medulla  spinalis  of  nniuials. 
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It  affords  very  excellent  subjects  for  pre- 
paring sections  of  regular  parenchymatous 
tissues,  as  in  the  elder,  and  in  the  tall 
annual  stems  of  many  of  the  larger 
perennial  herbaceous  plants.  It  some- 
times becomes  cmiously  chambered  as 
it  grows  older,  as  in  the  walnut  and 
the  jasmine;  very  frequently,  however, 
it  decays  away  after  a time,  leaving  the 
centre  of  the  stem  hollow ; this  same 
hollow  condition  occurs  early  in  fistu- 
lar  stems,  such  as  those  of  the  Um- 
belliferae,  from  the  pith  being  tom  up 
by  rapid  expansion  of  the  wood.  The 
Monocotjdedons  do  not  generally  pos- 
sess a definite  pith ; the  cellular  mass, 
in  which  the  isolated  Fibbo-vascitIiAB 
Bundles  are  imbedded,  answers  to  a 
diffused  pith,  or  rather  to  the  pith  and 
medullary  rays  collectively.  It  may  be 
seen  well  in  sections  of  the  flowering  stem 
of  lilies  (fig.  456  M).  A more  definite 
medulla  occurs  in  the  stem  (and  in  the 
leaves)  of  the  rushes  and  sedges,  where  also 
the  cells  are  often  of  most  elegant  radiating 


these  rays  generally  becomes  much  com- 
pressed during  growth ; but  their  size  and 

Fig.  457. 


Fig.  456. 


medulla ; F,  fibro-vaacular  bundles. 

Magnified  5 diameters. 

forms,  leaving  large  air-canals  between  them 
(PI.  38.  fig.  18).  The  pith  of  a Dicotyle- 
donous stem  loses  itself  gi’adually  in  the 
terminal  bud,  where  it  is  confoimded  with 
the  nascent  wood  and  cortical  layers.  In 
this  stage  its  cells  possess  an  active  vitality, 
which,  however,  is  soon  lost. 

Bibl.  GenerM  Works  on  Structural  Bo- 
tany. 

MEDULLARY  RAYS.— The  processes 
of  cellular  tissue  extending  out  from  the 
pith  between  the  fibro-vascular  bundles  of 
a Dicotyledonous  stem  in  the  first  year  of 
growth  (fig.  455  R M ),  together  with  addi- 
tional interposed  rays  formed  between  the 
older  in  each  succeeding  annual  layer  of 
wood  (fig.  457  1,  2,  3,  4).  The  tissue  of 


1 

Section  of  a four  years’  old  shoot  of  the  Cork  oak.  M,  pith ; 
1,  2,  3,  4,  medullary  rays  of  successive  years  ; P.  C,  liber  layers; 
S,  cork  layers. 

Magnified  20  diameters. 

the  degree  of  development  differ  much  in 
different  cases.  In  radial  sections  of  Dico- 
tyledonous wood  they  often  appear  distinctly 
to  the  naked  eye,  from  the  direction  of  their 
cells  being  different  from  that  of  the  woody 
fibre,  and  therefore  reflecting  light  dif- 
ferently ; this  causes  the  “ silver  grain  ” as 
it  is  called  of  oak-paneLs,  &c. ; in  tangental 
sections  of  the  trunk,  the  ends  of  the  me- 
dullary rays  usually  appear  as  short,  more 
or  less  regular,  narrow  streaks. 

MEDULLARY  SHEATH.— The  earliest 
layer  of  fibro-vascular  tissue  developed  in  a 
Dicotyledonous  stem,  consists  ordinarily  of 
spiral  vessels,  these  forming  the  foundation 
of  the  wood-bundles  (fig.  455  T).  As  the 
latter  stand  in  a circle  round  the  pith,  their 
internal  vascular  layers  of  course  foim  col- 
lectively a continuous  cylindrical  envelope 
to  the  pith ; this  is  called  the  medullary 
sheath.  It  is  absent  in  some  Dicotyle- 
donous stems,  for  example  in  the  Oroban- 
chaceae. 

MEESIA,  Hedw. — A genus  of  Bartra- 
mioid  Mosses ; one  species,  M.  uliginosa  (= 
Brymn  trichodes),  certainly  British ; another, 
M.  longiseta,  doubtful. 

MEESIACEriE. — A tribe  of  Barti’aniioid 
Mosses,  containing  two  genera,  of  which 
there  are  but  few  British  representatives : 

1.  Meesia.  Calyptra  dimidiate.  Peri- 
stome double.  External,  of  sixteen  very 
short,  broad,  obtuse  teeth,  with  a median 
line  or  fissile.  Internal : a short  membrane 
produced  into  sixteen  cartilaginous  teeth 
with  a median  line,  or  split  and.  perforated ; 
teeth  often  coherent,  with  interposed,  more 
or  less  perfect,  mostly  irregulany  coherent 
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appendiculiform  cilia.  Areolation  of  the 
leaf  of  one  character. 

2.  Paludella.  Calyptra  dimidiate.  Peri- 
stome double,  both  of  sixteen  teeth,  resem- 
bling that  of  Bryum,  but  the  inner  without 
cilia.  Inflorescence  dioecious.  Areolation 
of  the  leaves  dimorohous,  lax  and  dense. 

INIEGALOTROCHA,  Ehr.— A genus  of 
Rotatoria,  of  the  family  Megalotrochsea. 

Char.  Eyes  two,  red,  sometimes  disap- 
pearing with  age. 

Rotatory  organ  two-lobed  or  horse-shoe- 
shaped ; teeth  in  rows. 

1.  M.  albo-Jlavicans,  E.  (PI.  35.  fig.  1). 
Coloiu’less  and  unattached  when  yormg, 
yellowish  and  grouped  in  radiant  clusters 
when  old ; aquatic ; length  of  individuals 
1-36";  of  the  clusters  1-6". 

The  ova  remain  some  time  attached  to 
the  parent  by  a cord. 

2.  31.  velata,  Gosse. 

Bibl.  Ehrenberg,  Iiifus.  p.  396 ; Gosse, 
Aii7i.  Nat.  Hist.  1851.  viii.  p.  198. 

MEGALOTROCH^A,  Ehr.— A family 
of  Rotatoria. 

Char.  Neither  envelope  nor  carapace  pre- 
sent; rotatory  organ  simple,  notched  or 
sinuous  at  the  margin. 

Three  genera : 

Eyes  none 1.  Cyphonautes* 

Eyes  present 

Eye  one 2.  Microcodon, 

Eyes  two  3.  Megalotrocha, 

Bibl.  Ehrenberg,  Hfiis.  p.  394. 

MEGAIMERUS,  Du^es.  — A genus  of 
Aracbnida,  of  the  order  Acarina,  and  family 
Trombidina. 

Char.  Palpi  long,  free,  with  a claw ; body 
constricted ; coxae  distant ; legs  ambulatoiy 
— femora,  especially  of  the  fourth  pair,  verj' 
large,  seven tn  joint  short;  larvai  hexapod, 
resembling  the  adults. 

Mandibles  forcipate. 

Several  species.  They  live  in  damp  shady 
places,  and  move  rapidly. 

31.  celcr  (PI.  2.  fig.  33 : a,  labiimi ; b, 
palp).  Minute ; abdomen  oblong the  sides 
nan-owed  posteriorly,  covered  with  hair.s, 
and  with  three  tenninal  setae ; labium  bifid ; 
mandibles  with  a moveable,  elongated, 
pointed  and  curved  claw. 

PI.  2.  fig.  33  c,  mandible  of  31.  roseus. 

Bibl.  Duges,  Ami.  des  Sc.  Nat.  2 s6r.  ii. 
p.  50;  Gervais,  Walchenaer's  Araehn.  iii. 
169. 

MELAMPSORA,  Cast.  — A genus  of 
Uredinei  (Coniomycetous  Fungi),  contain- 
ing several  British  specie.s,  as  the  Uredo 


Eiqihorbta:,  U.  cylindrica,  U.  Saliceti,  and 
U.  Capreearum  of  the  British  Flora.  The 

Slants  of  this  genus  have  a distinct  peri- 
ium,  and  they  are  remarkable  from  the 
Uredo-fruit  being  produced  in  autumn,  and 
the  proper  Melampsora-fructification  in  the 
following  spring.  Their  spermogonia  have 
not  been  observed.  To  the  naked  eye  they 
appear  as  yellow  or  orange-coloured  spots 
upon  the  leaves  of  the  plants  they  infest. 
See  Ubedinel 

Bibl.  Brit.  Flora, \\.  pt.  2.  p.  385 ; Tulasne, 
Ann.  das  Sc.  Nat.  4 s^r.  ii.  p.  94  el  seq. 

INIELANCONIEI. — A provisional  family 
of  Coniomycetous  Fungi,  gi-owing  beneath 
the  epidermis  of  leaves  and  bark.  They  are 
at  first  little  tubercles  on  the  surface  of  a 
white  mycelium,  without  an  orifice ; subse- 
quently they  become  hollow  and  fieshy,  and 
the  interior  becomes  coated  with  filaments, 
each  terminating  in  a spore.  The  tubercles 
meantime  enlarge,  raise  up  the  epidermis, 
and  appear  there  in  gi-oups  with  iiTegular 
orifices  opening  outwards.  The  concepta- 
cles,  which  have  no  proper  perithecium,  or 
only  an  approach  to  it  (as  in  DisceUa),  and 
are  called  nuclei  when  yoimg,  are  closely 
crowded,  and  form  blackish  patches  on  the 
leaves  or  bai-k;  and  when  mature,  the  spores 
ai-e  expelled,  mixed  with  filaments  in  a 
gelatinous  condition,  and  in  the  form  of 
threads  or  ribands.  The  spores  difier  in 
shmie. 

The  objects  composing  the  genera  of  this 
group  appear  from  recent  observations  to  be 
forms  belonging  to  the  series  of  develop- 
ments of  the  Ascomycetous  Fungi;  thus 
Cytispora,  Nemaspora,  and  others  are  pro- 
bably the  spermogonia  of  Sphaeriacei,  their 
supposed  spores  being  spermatia.  See  Co- 
NiOMYCETES.  Until  the  exact  relations  of 
these  structures  have  been  made  out,  it  will 
be  convenient  to  describe  them  under  their 
old  names  and  in  their  old  places. 

Synopsis  of  British  Genera. 

1.  3Ielanconium.  Sporidia  globose,  sim- 
ple, adhering  together  to  fomi  a nucleus,  at 
length  breaking  out  fi-ee.  Colour  black. 

2.  Bapularia.  Sporidia  quite  simple, 
collected  in  groups  under  the  epidermis  of 
dead  plants,  set  free  in  a pidverulent  patch 
by  the  decay  of  the  epidennis. 

3.  Stilbospora.  Sporidia  septate  (the  septa 
always  evanescent),  full  of  sporidiola,  ad- 
hering together  into  a nucleus,  at  length 
breaking  out. 

4.  Didymosporium.  Like  the  preceding. 
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but  the  sporidia  did}TU0us  (septate  iu  tlio 
middle).  Coloiu-  black  or  fuscous. 

5.  Cijtispora.  Sporidia  simple,  stick- 
shaped, minute,  contained  in  a multilocular 
nucleus,  at  length  opening  bv  a comnion 
apical  pore  and  emerging  iu  the  fonn  of  a 
gelatinous  tendi'il. 

6.  Melamnia.  Sporidia  minute,  stick- 
shaped,  formed  in  a flat  thin  nucleus,  which 
bursts  at  the  apex  and  extrudes  the  spores 
iu  a gelatinous  globule. 

7.  ^licropera.  Sporidia  linear,  curved, 
foimed  in  nuclei  biu'sting  by  special  distant 
pores,  and  discharged  mixed  with  jelly. 

8.  Ceuthospora.  Sporidia  simple,  ovate, 
contained  in  several  globose  nuclei  seated 
in  a common  innate  stroma,  escaping  by  a 
simple  laciniate  pore. 

9.  Nemu^ora.  Sporidia  simple,  spindle- 
shaped,  contained  in  nuclei  associated  in  a 
common  grumous  stroma,  and  opening  by  a 
common  pore. 

10.  Discella.  Sporidia  elongated,  simple 
or  uniseptate,  stalked,  in  a nucleus  which 
has  a more  or  less  developed  perithecium. 

11.  Ci/lindrosporitim^Gloeosporium).  Spo- 
ridia simple,  elliptical,  stalked,  in  a nucleus 
covered  only  by  the  cuticle  of  the  leaf, 
finally  extruded  in  a gelatinous  tendril. 

12.  Conjneiim.  Sporidia  spindle-shaped, 
multiseptate,  stalked,  crowded  together  and 
breaking  out  on  the  surface  as  a pidvinate 
disk. 

13.  Bactridium.  Sporidia  spindle-shaped, 
multiseptate,  transparent  at  the  ends,  tufted 
on  a superficial  creeping  mycelium. 

14.  JEriospora.  Sporidia  filifonn,  origin- 
ally attached  in  fours  upon  sporophores, 
formed  in  groups  of  globose  nuclei  opening 
by  a common  pore. 

15.  Cheirospora.  Sporidiasimple,  crowded 
in  tufts  at  the  apex  of  a filiform  sporophore, 
normally  in  monilifonn  rows. 

MELANCONIUM,  Lk.— A supposed  ge- 
nus of  Melanconiei  (Coniomycetous  Fimgi), 
so  called  from  forming  a kind  of  black  rust 
on  branches  of  trees,  reeds,  &c.  Several 
species  have  been  found  in  Britain.  The 
commonest  is  M.  bicolor,  Nees  {Didymo- 
sporium  clexatum,  Br.  FI.),  on  twigs  of  birch. 
Fries  places  also  Cryptosporiuni  vidgare  here. 
(See  Chyptospohium.)  These  })lants  are 
forms  of  Sphseriacei.  See  Coniomycetes. 

Bihl.  Berk.  Brit.  Flora,  ii.  pt.  2.  p.  367 ; 
Ann.  Nat.  Hist.  vi.  p.  438 ; 1 ries,  &imma 
Vcy.  p.  608;  Tulasne,  A)tn.  des  Sc.  Nat. 
4 sdr.  V.  p.  109. 

MELASMIA,  Lev. — A supposed  genus 


of  Melanconiei  (Coniomycetous  Fungi),  but 
apparently  only  a stylosporous  form  of 
liHYTiSMA,  M.  acerina  occurs  on  the 
leaves  of  the  sycamore,  forming  black  spots, 
sometimes  as  much  as  1-2"  in  diameter. 

Bibl.  Berk.  Ann.  Nat.  Hist.  2nd  ser.  v. 
p.  466;  Ldveilld,  Ann.  des  Sc.  Nat.  3 sdr.  v. 
p.  276 ; Fries,  Sutmna  Veget.  p.  423. 

MELICERTA,  Schrank. — A genua  of 
Rotatoria,  of  the  familj'  Flosctdarijea. 

Char.  Bodies  each  in  an  isolated  tubular 
carapace  or  urceolus ; rotatory  organ  four- 
lobed;  eyes  two,  at  least  when  young. 

M.  ringens  (PI.  35.  fig.  3 ; fig.  4,  animal 
removed  from  the  sheath;  fig.  6,  jaws). 
Carapace  conical  or  cylindrical,  brownish, 
composed  of  numerous  rounded  or  discoidal 
bodies  agglutinated  together ; body  colour- 
less. AcLuatic ; length  of  carapace  1-36  to 
1-24". 

Frequently  foimd  attached  tow  ater-plants, 
especially  Potamogeton  crispus. 

Bdbl.  Ehrenberg,  Inf  us.  p.  404;  William- 
son, Micr.  Journ.  1852 ; Gosse,  Trans,  Micr. 
Soc.  1851.  iii.  62. 

MELOLONTIIA,  Fabr.  (Cock-chafer). 
— ^A  genus  of  Coleopterous  Insects,  of  the 
family  Melolonthidae. 

The  structure  of  M.  vulgaris,  the  common 
cock-chafer,  has  been  elaborately  studied 
and  described. 

Bibl.  Suckow,  Naturgeschichte  des  Mai- 
kdfersj  Straus  Diuckheim,  Consider.  gSnerul. 
s.  V Anatomic  eomparee  des  Imectes ; W est- 
wood.  Introduction,  ^c. 

MELOPHILA,  Nitzsch  (3Ielophagus, 
Latr.). — A genus  of  Dipterous  Insects,  of 
the  family  IRppoboscidoe. 

Char.  Head  posteriorly  received  in  an 
excavation  of  the  thorax;  wings  and  hal teres 
absent;  last  joint  of  the  tarsus  largest. 

M.  ovinus,  the  sheep-tick  (PI.  28.  fig.  23). 
Common  upon  sheep.  Antennae  small,  sunk 
in  an  eye-like  cavity  of  the  head;  eyes  small, 
oval,  resembling  two  groups  of  ocelli ; setae 
three,  enclosed  in  two  sheath-lilie,  hairy, 
unjointed  organs  (labial  palpi),  resembling 
otherwise  those  of  Pulex,  and  arising  from 
the  sides  of  a triangular  labium.  Legs 
robust ; tarsi  with  two  stout  serrated  claws, 
each  having  at  its  base  a blunt  process ; 
accompanying  the  claw  is  an  elegant  leathery 
tarsal  brush  ; and  on  the  under  side  of  the 
last  tarsal  joint  is  a bilobed  pectinate  organ. 

Bibl.  Lyonet,  Rech.  s.  VAnatomie  et  les 
metamoiphoses,  i^t.  Paris,  1832  ; Gurlt,  3Ia- 
gaz.f.  d.  gesanunte  Thierheilkunde,  1843.  ix. ; 
Westwood,  Introduction,  ; Curtis,  Brit. 
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Entom.  142;  Dufoiu’,  Ah71.  des  Sc.  Nat.  1845. 
iii ; Leuckart,  Fo^'t'pfiunz.  S^c.  dm'  Pupipare^i. 

MELOSIRA,  Ag.  {Gallmiella,  Ehr.).— 
A genus  of  Diatomaceas. 

Char.  Frustules  cylindiical,  discoidal  or 
subspherical,  united  into  jointed  filaments. 

Hoops  often  very  broad,  to  adapt  them- 
selves to  the  breadth  of  the  new  frustules. 
In  some  species  a narrow  projecting  ridge 
or  keel  encircles  the  valves  near  their  ends. 
Valves  covered  with  depressions  which  are 
mostly  very  minute  and  invisible  imder 
ordinary  illumination;  in  the  side  view 
these  sometimes  have  a radiate  arrangement. 
In  some  species  the  margins  of  the  ends 
(side  view)  of  the  frustules  have  coarse 
and  distinct  radiating  strife,  their  nature 
undetermined. 

This  genus  has  been  subdivided — by 
Ehrenberg  and  Kiitzing  into  Lysigonium,  in 
which  the  keel  is  present;  and  Gallionella 
proper),  in  which  this  is  absent.  Again,  by 
Thwaites  into  Aulacosira,  in  which  the  fr’us- 
tules  ai’e  cylindrical,  sm-roimded  transversely 
by  two  fruTOws,  with  rounded  (convex)  ends, 
but  no  line  for  division ; Orthosira,  in  which 
the  fmstides  are  exactly  cylindrical  (with 
flat  ends),  exhibit  the  transverse  line  of 
division,  and  have  spherical  or  subspherical 
internal  cavities ; and  Melosira  (proper), 
in  which  the  frustules  are  convex  at  the 
ends,  and  have  the  centi-al  line  for  division ; 
including  also  the  varieties  in  the  reproduc- 
tion (Diatomace.®,  p.  219). 

Fom’teen  British  species. 

* Marine. 

1.  M.  7iummido{des,  Kg.  (PI.  13.  fig.  5 a ; 
h,  a frustule  more  magnified).  Prepared 
frustules  colomless,  a distinct  keel  present ; 
valves  without  markings  under  ordinary 
illumination ; breadth  1-1600  to  1-1200". 

This  common  species  forms  long,  slightly 
curved  chains,  and,  on  accoimt  of  the  great 
breadth  of  the  frustules,  shows  well  the 
various  stages  of  subdivision.  The  fila- 
ments are  sometimes  stipitate. 

2.  M.  Borreii,  Grev.  Prepared  frustules 
dark  brown,  ends  rounded,  entire  surface 
punctate  (ordin.  ilium.),  no  striae  nor  keel 
present ; breadth  1-850  to  1-500". 

3.  M.  Dickiei  (^Orthosh'a  Dickiei,  Thw.) 
(PI.  13.  fig.  15 : a,  front  view ; b,  side  view). 
Filaments  short,  frustules  nearly  colourless, 
ends  flat,  no  striae  nor  keel  (ord.  ilium.), 
valves  thickened,  so  as  to  render  the  cavity 
of  the  frustules  rounded ; breadth  1-1600  to 
1-1200". 

The  remarkable  sporangia  formed  in 


this  species  (PI.  6.  fig.  9)  are  noticed  under 
Diatomace^,  p.  219. 

**  Aquatic. 

4.  M.  (Orthosira)  varians  (PI.  13.  fig.  0, 
front  view ; a,  side  view).  Frustules  colour- 
less, ends  slightly  convex  and  striated  at  the 
margin  (ord.  ilium.),  keel  absent;  breadth 
1-1600  to  1-1200".  The  end  view  of  the 
frustides  resembles  that  of  Cyclotella. 

Fomiation  of  sporangia  shown  in  PI.  G. 
fig.  8 fl ; 6,  sporangial  frustule. 

5.  M.  arenaria.  Ends  of  frustules  flat  and 
striated  at  the  margin  (ord.  ilium.),  the  strife 
appearing  also  in  the  front  view;  keel 
absent ; frustides  broader  than  long;  breadth 
1-660  to  1-260". 

6.  M.  crenulata,E.g.(Aidacosiracrenulata, 
Thw. ; M.  orichalcea,  Ralfs)  (PI.  6.  fig.  7 a 
forming  sporangia;  h,  c,  sporangial  frus- 
tules). Differs  from  the  last  in  its  less 
diameter,  and  the  frustules  being  two 
or  three  times  as  long  as  broad;  breadth 
1-1400". 

Bibl.  Kiitzing,  Bacill.  p.  52,  and  Aly. 
p.  27 ; Ralfs,  A^m.  Nat.  Hist.  13^.  xii. 

. 346;  Thwaites,  ibid.  1848.  i.  p.  168; 
mith,  Bi'it.  Diat.  ii.  54. 

MEMBRANES,  Undulating.  — These 
are  said  to  be  simple  membranous  bands, 
one  margin  only  ot  which  is  attached,  the 
other  being  free  and  exhibiting  an  imdu- 
latory  motion.  They  are  allied  to  and 
answer  the  same  pm’pose  as  cilia.  They 
are  described  as  occiuring  upon  the  sper- 
matozoa of  salamanders  and  tritons;  as 
forming  longitudinal  processes  in  the  water- 
vessels  of  some  Annelida,  as  the  Turbellaria; 
also  as  existing  in  some  Infusoria,  as  Tncho- 
dina,  and  some  Rotatoria. 

Some  authors  have  regarded  them  as  con- 
sisting of  rows  of  cilia  or  a spiral  fibre,  and 
not  membranes.  They  are  most  easily  exa- 
mined in  the  spennatozoa  of  the  triton,  in 
which  we  believe  the  appearance  of  an  un- 
dulating membrane  arises  from  the  existence 
of  a fibre  coiled  around  the  spermatozoa 
(PI.  41.  fig.  17),  and  imdulating  throughout 
its  length.  This  opinion  is  based  upon  the 
circumstance,  that  if  the  coiled  fibre  be  de- 
tached fr-om  the  proper  filament  of  a sper- 
matozoon or  spermatozoid,  no  mai-gins  of 
the  (lacerated)  membrane  can  be  detected, 
other  than  that  visible  at  fii'st,  and  which 
really  represents  the  coiled  fibre. 

This  is,  however,  an  interesting  subject 
for  further  investigation.  Siebold,  who  has 
paid  most  attention  to  it,  remarks  that  Try- 
panosoma,  Gruby,  a supposed  entozoon  found 
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in  the  blood  of  fro"s  and  fishes,  is  not  an 
independent  aninuu,  but  simply  an  undu- 
lating menibrime  swimming  freely. 

Bibl.  Siebold,  Steb.  Kblltker's  Zeitschf, 
Bd.  2.  p.  366,  and  the  Jiibl.  therein. 

MEMBRANU‘OKA,  Johnst.— A gemis 
of  marine  Polyzoa,  of  the  family  MKMBnA- 
NIPOBIDiE. 

Eight  British  species ; usually  found  en- 
crustmg  sea-weeds,  more  rai'ely  shells  and 
stones.  „ , 

31.  pilosa  (PL  33.  fig.  18).  Onfices  of  the 
cells  with  one  long  hair,  aud  several  spinous 
teeth.  Very  common. 

MEMBRANIPORIDrii:.— A family  of 
Cheilostomatous  Infimdibidate  Polyzoa. 

Distinguished  by  the  expanded,  encrust- 
ing, stonj  pol)fpidom,  and  the  horizontal 
quincuncial  cells.  Genera : 

1.  3£embrainpora.  Cells  open  in  front, 
■wdth  raised  margins. 

2.  Lepralia.  Cells  closed  in  front,  poly- 
pidom  spreading  cii’cidarly. 

Bibl.  Johnston,  Brit.  Zooph. ; Busk,  Cat. 
of  3Iar.  Polyz.  (Brit.  Mus.)  ] Gosse,  3Iar. 
Zool.  ii.  16. 

MENIPEA,  Lamx.— A genus  of  Infrm- 
dibulate  Cheilostomatous  Polyzoa,  of  the 
family  Cellulariadm. 

Char,  Cells  oblong,  tapering  downwards, 
not  perforate  behind,  with  one  or  two  sessile 
birds’-heads  in  front  below  the  orifice.  One 
British  species: 

31.  ternata  (^Cellularia  ternata,  Johnst.). 
Cells  elongated,  greatly  tapering  down- 
wards, three  in  each  intemode,  with  a 
stalked  operculum  protecting  the  orifice; 
operculum  expanded,  entire,  two  spines  on 
the  upper  margin ; anterior  bii'ds’-head 
single. 

Bibl.  Johnston,  Brit.  Zooph.  335  ; Busk, 
Cat.  (^Brit.  3Ius.)  20. 

MENISCIUM.  — A genus  of  Granmii- 
tideae  (Polypodioid  Ferns). 

MENISPORA,  Pers. — A genus  of  Muce- 
dines  (Hyphomycetous  Fungi),  one  species 
of  which,  31.  lucida,  Corda,  is  recorded  as 
British,  growing  on  decayed  wood. 

Bibl.  Berk,  and  Broome,  yinn.  Nat.  Hist. 
2 ser.  vii.  p.  101 ; Corda,  leones,  i.  pi.  4. 
fig.  223. 

MERENCIIYMA. — A name  applied  by 
some  authors  to  the  fonn  of  vegetable  cel- 
lular tissue  where  the  cells  are  of  circidai-, 
ellipsoidal,  or  inugidarly  rounded  outline; 
ordinarily  known  ns  “ lax  parenchyma.” 
MERIDION,  Leibl. — A genus  of  Diato- 
mncca). 


Char.  Frustides  (in  front  view^  wedge- 
shaped,  xmited  laterally  so  as  to  lorni  seg- 
ments of  circles  or  spiral  bands.  Aquatic. 

Frustules  in  side  view  obovate,  and  fur- 
nished with  coarse  transverae  strim  visible 
under  ordinary  illumination,  which  extend 
into  the  front  view. 

Kiitzing  distinguishes  3/leridion,  in  which 
the  frustules  form  a spiral  (lielical)  band, 
fr-oni  Eumeridion,  in  which  they  form  a con- 
volute band. 

1.  3Ieridion  circulare,  Ag.  (PI.  13.  fig.  7 : 

a,  front  view ; b,  side  view).  Frustides^  in 
side  view  simply  obovate,  formmg  a spiral 
(helical)  band  or  filament ; length  of  frus- 
tules 1-600  to  1-375". 

2.  Mei'idion  constrictum,^^.  (PL  12.  fig.  28, 
filament  flattened,  and  frustides  (fr-ont  view) 
separated  by  drying ; a,  convolute  filament ; 

b,  side  view).  Frustules  in  side  view  con- 
stricted near  the  broad  end,  attenuate  to- 
wards the  narrow  end,  and  attached  to  a 
hemispherical  stipes  or  cushion. 

Bibl.  Kiitzing,  Bacill.  p.  41,  and  Aly. 
m 10 ; Ralfs,  Ann.  Nat.  Hist.  1843.  xii.  p.  457 ; 
Smith,  Brit.  Diat.  ii.  5. 

MERISMOPriEDlA,  Meyen.  See  Sar- 
ciNA  and  Gonium. 

MERMIS,  Duj. — A genus  of  Entozoa. 

31.  nigrescens  resembles  Gordius,  but  dif- 
fers from  it  principally  in  the  vulva  of  the 
female  being  transverse  and  situated  near 
the  anterior  end  of  the  body,  whilst  in  Gor- 
dius this  is  placed  at  the  posterior  end. 
Eggs  black. 

It  is  found  in  the  newly  dug-up  damp 
earth  of  gardens,  and  in  the  intestines  of 
insects. 

Bibl.  Dujardin,  Ann.  des  Sc.  Nat.  2 sdr. 
xviii.  p.  129,  and  Hist.  Nat.  d.  Helininthes, 
p.  294;  Siebold,  Entomolog.  Zeitung,  1842. 
p.  146 ; Meissner,  Siebold  and  KbUiker's 
Zeitschrift,  <§'C.  1863. 

MERtJLIUS,  Hall.— A genus  of  Agari- 
cini  (Hymenomycetous  Fungi),  distin- 
guished by  the  veiny  or  sinuously  plicate 
folds  of  the  hymeniura,  these  folds  not  being 
distinct  fr’om  the  flesh  of  the  pileus,  and 
forming  angtdar  or  seraated  pores.  M.  la- 
crymans  is  the  dry-rot  frmgus.  The  myce- 
lium is  composed  of  filaments  creeping  in 
the  substance  of  the  infected  wood,  dis- 
organizing and  feeding  on  this  as  it  decays. 
The  fruit  is  at  first  white  and  cottony,  fonning 
an  efi’used  pileus  from  1 to  8"  broad ; subse- 
quently ferruginous  or  deep  orange.  The 
irregular  folds  finally  discharge  a watery 
liquid,  whence  the  name. 


MESOCARPUS. 


[ 456  ] MESOGLOIA. 


Bibl.  Berk.  Brit.  Flora,  ii.  pt.  2,  p.  129 ; 
Sowerby,  Funyi,  pi,  113. 

MESOCARPUS,  HassaU  (^SphcBrocarpus, 
Kiitz.). — A genus  of  Zygnemacese  (Confer- 
void  Algre),  with  evenly  distributed  cell- 
contents,  producing  in  conjugation  a cross 
branch,  in  which  is  formed  a round  spore. 
It  often  happens  that  all  the  successive 
members  of  a long  series  of  cells  conjugate 
■with  another  similar  series,  so  as  to  produce 
a ladder-like  body,  the  “ roimds  ” of  which 
are  formed  of  the  riansverse  processes  (tra- 
hcculce,  Kiitz.).  The  only  kind  of  repro- 
duction jet  observed  is  that  by  the  spores 
formed  in  the  ti-ansverse  branch  from  the 
conjoined  contents  of  two  cells;  hut  it  is 
possible  that  zoospores  and  encysted  con- 
ditions of  these  occm-,  as  in  Spibogvba  and 
Mougeotia.  The  stellate  encysted  bodies 
foimd  in  most  of  the  allied  plants  have  been 
seen  in  M.  scalaris  by  Thwaites.  Thwaites 
also  obseiwed  a division  of  the  contents  of 
the  spore  into  four  paids,  such  as  occurs 
in  (Edogonte.®). 

1.  31.  scalai'is,  Hass.  (fig.  138,  p.  181). 
Sterile  filaments  1-1800  to  1-1440"  in  dia- 
meter, 6 times  as  long ; sporanges  oval  or 
round.  Hass.  pi.  42. 

2.  31.  depressus,  Hass.  Steiile  filaments 
1-2880  to  1-2400"  in  diam.,  6 to  8 times 
as  long ; spores  globose  or  elliptical.  Hass, 
pi.  44.  fig.  1. 

3L  intricatus,  HassaU,  is  apparently  the 
same  as  31.  scalaris-,  all  the  other  fonns 
mav  be  brought  under  31.  depressus. 

Bibl.  HassaU,  Brit.  Fr.  Alg.  p.  166, 
pis.  41-46 ; Kiitzing,  Sp.  Alg.  p.  435 ; Tab. 
Pliyc.-v.  (^Splicer ocarpus),^'\s.  5-7;  Thwaites, 
Ann.  Nat.  Hist.  xvii.  262. 

MESOCENA,  Ehr.— A genus  of  Diato- 
macese,  according  toEhrenberg  and  Kiitzing. 

The  bodies  referred  to  this  title  consist  of 
single  siliceous  rings,  oval  or  angidar  frame- 
works, without  a centre,  and  mostly  with 
external  and  sometimes  internal  spines  ari- 
sing from  them.  They  have  no  resemblance 
in  sti’uctm’e  to  the  frustides  of  the  Diato- 
maceae ; thej  are  fossU  (maiine),  and  the 
organic  portion  is  unkno'wn. 

Several  species  are  distinguished,  which 
it  can  be  of  no  interest  to  describe;  the 
characters  are  founded  upon  the  form,  num- 
ber of  angles  and  spines. 

Whether  they  are  spicula  of  Echinoder- 
mata  or  not,  remains  to  be  decided.  Dia- 
meter from  1-760  to  1-400". 

31.  octogona,  Ehr.,  PI.  19.  fig.  1. 

Bibl.  Ehrcnberg,  Ber.  d.  Berl.  Akad. 


1840;  Kiitzing,  Bacill.  139,  and  Alg. 
p.  142. 

MESOGLOIA,  Ag. — A genus  of  Chor- 
dariaceae  (Fucoid  Algae),  with  filiform, 
much-branched  fronds,  of  gelatinous  cha- 
racter; the  axis  of  the  filaments  composed 
of  interlacing  longitudinal  ceUs,  with  gela- 
tinous intei-posed  matter;  the  periphery  of 
radiating,  dichotomous,  coloured  filaments. 
The  fructification  consists  of  unilocular  and 
niidtUocular  sporanges ; the  fonner  are 
ovate  sacs  (fig.  458)  occurring  attached  to 


Fig.  458. 


I^fcsogloia  vermicularis. 

Peripheral  ramuli,  unilocular  sporanges  and  the  fila- 
ments upon  which  the  jointed  sporanges  arise. 

Magnified  50  diameters. 

the  ramuli  of  the  periphery ; the  latter  ai'e 
produced  by  ramifications  of  other  ramuli 
smTounding  them  (fig.  458).  Both  kinds 

Fig.  469. 


Mesogloia  vermicularis. 

Portion  of  a filament. 

Magnified  10  diameters. 

produce  ciliated  zoospores,  which  germi- 
nate. 31.  vermicularis  (figs.  458,  459),  an 
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olive-green  or  yellowish  frond,  6"  high,  is 
common  on  rocKS  and  stones  between  tide- 
marks.  M.  rirescens,  a smaller  species,  is 
not  uncommon. 

Bibl.  Harvey,  Brit.  Mar.  p.  47, 
pi.  10  B ; Phyc.  Brit.  pis.  31  & 83 ; Tliuret, 
Ann.  chs  Sc.  Nat.  3 s6r.  xiv.  p.  237,  pi.  27. 

METAXYA,  Bresl.— A genus  of  Cya- 
thffious  Ferns.  Exotic. 

METEORIC  PAPER.  See  Paper, 

METEORIC. 

METOPIDIA,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Euchlanidota. 

Char.  Eyes  two,  red,  frontal ; foot 
forked;  carapace  depressed  or  prismatic; 
anterior  and  upper  pari  of  head  naked  or 
imciuate;  no  hood.  = Bepadella  v/ith.  two 
frontal  eyes. 

Lorica  closed  beneath.  The  characters 
are  doubtful.  In  one  species,  the  uncina- 
tion  appears  (from  Ehrenberg’s  figures)  to 
arise  from  the  so-called  respiratory  tube, 
and  in  another  from  the  head  being  taper 
and  cun^ed  (M.  triptera). 

M.  triptera  (PL  36.  fig.  7).  Carapace 
ovate,  accurately  trilateral,  crested  on  the 
back.  Aquatic ; length  1-288  to  1-144", 

Two  other  species,  E.,  to  which  Gosse 
adds  two. 

Bibl.  Ehrenberg,  Infus.  p.  477 ; Gosse, 
A7in.  Nat.  Hist.  1861.  viii.  p.  201. 

METZGERIA,  Raddi. — A genus  of  Pel- 
liese  (Hepaticae),  comprehending  Junger- 
mannia furcata,  L.  and  Xpubescens,  Schrank, 
growing  on  trunks  of  trees,  rocks,  &c.  in 
very  moist  places.  The  fronds  of  both 
are  linear-dichotomous,  membranous,  and 
ribbed.  M.  furcata  is  hairy  beneath,  and 
smooth  above ; M.  pubescms  hairy  on  both 
sides,  and  larger.  In  addition  to  the  spo- 
ranges,  these  plants  are  increased  by  gemmae 
formed  in  patches  on  the  attenuated  lobes 
of  sterile  fronds. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  131 ; 
Brit.  Jungennann.  pis.  66,  66  & 73 ; Endli- 
cher,  Gen.  Plant.  Supp.  1.  p.  1338;  Hof- 
meister,  Vm-gleich.  Untermich.  p.  10,  pi.  4. 

MICA. — This  mineral  substance,  which 
is  often  erroneously  called  talc  in  the  shops, 
was  formerly  used  for  covering  mounted 
objects,  but  is  now  replaced  by  thin  glass. 
It  is,  however,  occasionally  useful  in  apply- 
ing a red  heat  to  objects,  as  Uiatomaceae, 
&c.,  where  it  is  required  not  to  change  the 
position  of  the  object.  It  often  contains 
crystalline  and  crystalloidal  inorganic  mi- 
I neral  substances,  ns  metallic  oxides,  &c.,  of 
f interesting  appearance. 


Thin  plates  of  mica  are  used  also  iu 
bringing  out  colours  in  objects  with  pola- 
rized light.  See  Polarization. 

MICRASTERIAS,  Ag.  — A genus  of 
Desmidiaceae  (Confervoid  Algae). 

Char.  Cell  single,  lenticular,  deeply  di- 
vided into  two-lobed  segments;  lobes  mciso- 
dentate  (rarely  only  bidentate),  and  gene- 
rally radiating. 

Sporangia  spherical,  with  stout  spines 
(PI.  10.  fig.  12). 

Thirteen  British  species  (Ralfs). 

1.  M.  denticulata  (PI.  10.  fig.  11,  un- 
dergoing division ; fig.  12,  sporangium). 
Cell  circular,  sm-face  smooth ; sclents 
five-lobed ; lobes  dichotomously  divided, 
ultimate  subdivisions  truncato-emarginate, 
with  rounded  angles.  Length  1-113". 
Common. 

2.  M.  rotata  (PI.  10.  fig.  13).  Cell  cir- 
cular, smooth ; segments  fii'e-lobed ; lobes 
dichotomously  incised,  ultimate  subdivisions 
bidentate.  Length  1-91".  Common. 

Bibl.  Ralfs,  Brit.  Desinid.  p.  68. 

RUCROCLADIA,  Grev.  — A genus  of 
Ceramiaceae  (Florideous  Algae),  containing 
one  rare  British  species,  M.  glandidosa,  with 
a dichotomously  branched,  filiform,  com- 
pressed frond  1 to  2"  high,  of  a bright  rose 
colour.  Its  fructification  consists  of  (1) 
roundish,  sessile  involucrated  favellae  with 
spores,  and  (2)  tetraspores  (teti-ahedrally  ai’- 
ranged)  imbedded  in  the  ramules. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  160; 
pi.  22  B ; Phyc.  Brit.  pi.  29 ; Grev.  Alg. 
Brit.  t.  xix. 

MICROCODON,  Ehr.— A genus  of  Ro- 
tatoria, belonging  to  the  family  Megalotro- 
chaea. 

Char.  Eye  single  ; no  cai’apace  ; foot 
styliform.  Jaws  two,  each  with  a single 
tooth. 

31.  clavus  (PI.  36.  fig.  8).  Body  campa- 
nulate,  foot  equalling  or  exceeding  the 
bodv  in  length.  Aquatic.  Length  1-288  to 
l-2i6". 

Bibl.  Ehrenberg,  Infus.  p.  396. 

MICROCOLEUS,  Desmaz.  ( Chthono- 
hlastus,  Kiitz.). — A genus  of  Oscillatoriaceae 
(Conferv’oid  Algae),  with  fronds  forming 
strata  on  moist  ground,  paths,  mud,  &c. 
These  plants  may  be  described  as  bundles 
of  Oscjtoton’a-filaments  enclosed  in  a com- 
mon gelatinous  sheath,  which  is  simple  or 
in’egularly  dichotomously  branched,  and 
forms  tivisted  interwoven  masses.  The 
structure  of  the  filaments  appears  to  be 
identical  with  that  occiu'ring  m Oscili.a- 
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TOBiA,  described  under  that  bead ; the  fila- 
ments oscillate  ; the  mode  of  origin  of  the 
enclosing  sheath  is  obscure,  but  it  would 
appear  to  be  formed  of  the  gelatinous  half- 
dissolved  outer  membranes  of  the  enclosed 
filaments.  No  formation  of  spores  or  goni- 
dia  has  been  described.  M.  repens,  Harv. 
(PI.  4.  fig.  9 a,  the  open  end  of  a sheath), 
is  very  common  on  damp  paths,  &c.,  its 
sheaths  are  branched ; M.  anguiformis, 
Harv.,  occux’s  on  the  mud  of  brackish 
pools ; its  sheaths  are  said  to  be  simple. 
M.  gracilis,  Hassall,  said  to  be  foimd  in 
similar  situations,  has  no  character  attached 
to  it. 

Bibl.  Harvey,  Srit.  Mar.  Alg.  p.  227, 
pi.  26  D j Phyc,  Brit.  pi.  249 ; Hassall,  Br. 
Freshw.  Alg.  p.  260,  pi.  70;  Kiitz.  Tab. 
Phyc.  i.  pis.  64-58. 

hHCROCYSTIS,  Kiitz. — A genus  of 
PalmeUacese  (Confervoid  Al^),  of  which 
we  are  unable  to  identify  any  British  species 
except  M.  ceruginosa,  for  which  see  Cla- 
THKOCYSTIS,  and  with  some  probability  the 
plant  described  by  Mr.  Currey  under  the 
name  of  Monostroma  roseum.  The  latter 
consists  of  a gelatinous  body  crowded  with 
red  gonidia,  having  at  first  the  form  of  a 
closed  sac,  about  1-3  to  2-3"  in  diameter, 
with  a clear  central  space,  subsequently 
becoming  distorted  and  wrinkled. 

Bibl.  Kiitziug ; Linncsa,  viii.  p.  342 ; Sp. 
Alg.  p.  208 ; Tab.  Phyc.  pis.  8,  9 ; Currey, 
Quart.  Jowrn.  of  Microsc.  Sc.  vi.  p.  214. 

JNHCROGLENA,  Ehr. — A genus  of  In- 
fusoria, of  the  family  Monadina,  E. 

Char.  Tail  absent;  body  truncated  in 
front,  with  a single  flageUiform  filament ; a 
red  eye-spot  present. 

Probably  the  spores  of  Algje. 

1.  M.  punctifera  (PI.  24.  fig.  43  a).  Body 
yellow,  ovate,  subconical,  attenuate  poste- 
riorly, red  eye-spot  accompanied  by  a black- 
ish frontal  spot  (in  Ehrenberg’s  figures,  some 
have  one,  some  two  red  eye-spotsh  Aquatic; 
length  1-620". 

2.  M.  monadina  (PI.  24.  fig.  43  h).  Body 
ovate,  equally  roimded  at  both  ends,  bright 
green ; eye-spot  red  and  single.  Aquatic ; 
length  1-1150  to  1-620". 

Bibl.  Ehrenberg,  Lifus.  p.  25. 

mCROGONIDIA.  See  Macrogoni- 

DIA. 

iVnCROHALOA,  Kiitz.— A genus  of  Pal- 
mellacefe  (Confervoid  Algse),  consisting  of 
microscopic  gelatinous  patches,  floating  in 
water,  crowded  with  minute  green  gonidia. 
M.  Icthyoblabe  (quite  distinct  from  Cla- 


TiiROCVSTis)  occm-s  in  Britain,  and  Has- 
sall’s  Sorospora  virescens  belongs  here. 

Bibl.  Kiitz.  Sp.  Alg.  p.  207 ; Tub.  Phyc. 
pis.  6,  7 ; Hassall,  Brit.  P'r.  Alg.  p.  326, 
pi.  78.  fig.  8rt. 

MICROMEGA,  Ag. — A genus  of  Diato- 
macese. 

Char.  Frustules  arranged  in  longitudinal 
rows  within  gelatinous  tubes  or  surromided 
by  slender  cmved  or  crisped  fibres — these 
being  enclosed  in  other  gelatinous  tubes, 
forming  filiform  branched  fronds ; valves 
resembling  those  of  Navicuki.  Marine. 

Klitzing  notices  the  occurrence  of  spo- 
rangia or  sporange-like  bodies  (spemiatia) 
tilled  with  the  frustules,  within  the  sub- 
stance of  the  sheaths,  and  formed  “from 
the  dilatation  of  the  naviculce  ” (frustules) ; 
but  the  exact  nature  of  the  process  is  nut 
described  nor  understood.  This  foimation 
■ of  brood-sporangia,  as  they  might  be  called, 
would  appear  to  resemble  that  occuiring  in 
the  Desmidiaceie  (PI.  6.  tig.  3 A d). 

Kiitzing  describes  twenty-eight  species, 
and  divides  them  into  two  sections ; in  one 
the  filaments  being  slender  and  capillary,  in 
the  other  rigid,  cartilaginous,  and  thicker. 

31.  parasiticum  (PI.  13.  fig.  8 : b,  portion 
of  a filament  magnified;  c,  side  view;  d, 
front  view  of  frustule).  Filaments  slender, 
wavy,  tufted,  cartilagino-gelatiuous,  yel- 
lowish (sometimes  brown),  much  branched, 
capillary ; frustules  crowded ; length  of 
frustules  1-1380". 

Parasitic  upon  larger  marine  algae. 

Bibl.  Kiitzing,  Bacill.  p.  116 ; Sp.  Alg. 
p.  105. 

MICROMETER.  See  Introduction, 
p.  xxiv,  and  Measurement. 

kHCROPERA,  Ldv. — A genus  of  Melan- 
coniei  (Coniomycetous  Fungi),  of  which  one 
species  is  described  as  British,  M.  drupace- 
arum  (^Cenangium  Cei'asi,  junior,  Fr.,  Sphee- 
ria  dubia,  Pers.),  gToiving  on  dead  branches 
of  the  cheny-tree.  It  forms  whitish  tuber- 
cles which  split  the  bark  transversely,  com- 
posed of  somewhat  cyUndrical  conceptacles, 
conjoined  at  the  base,  the  white  mealy 
ostiole  projecting;  the  linear  spores  are 
yellowish  and  curved  at  the  apex. 

Bebl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 

2 ser.  V.  380 ; LdveilR,  Ann.  des  Sc.  Nat. 

3 s4r.  V.  p.  283 ; British  Flora,  ii.  pt.  2.  p. 
211. 

mCROPYLE  (of  Animals).  SeeO%roM. 

MICROSCOPE.— The  first  Section  of 
the  Introduction  consists  of  remarks  upon 
the  microscope  and  microscopic  apparatus. 
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M ICROSPORON  (Gmby)  = Trichophy- 
ton AudOUin.  rr-  r.  -n 

Bibl.  Robin,  Hist.  Nat,  des  Vegit.  Para- 

mCROTHECA,  Ehr.— A maiine  organ- 
isni  of  doubtful  nature,  placed  by  Eliren- 
berg  lii*st  among  the  Kotatoiia,  and  subse- 
quently  with  the  Desniidiacece,  to  neither 
of  which  does  it  seem  to  bear  the  least 
resemblance. 

It  consists  of  yellow,  flattened,  rectan- 
gular (side  view)  bodies,  with  four  equi- 
distant spines  projecting  from  each  end; 
the  colour  arises  from  the  contents ; no 
transverse  line  of  division ; entire  length 
1-216". 

Does  it  consist  of  the  ovum  of  some  ma- 
rine animal  ? 

Bibl.  Ehrenberg,  Infus,  p.  164. 
MIELICHHOFERIA,  Hornsch.— A ge- 
nus of  Bryaceous  Mosses,  containing  one 
British  species,  M.  nitida,  sometimes  referred 
to  Weissia  (flg.  81,  p.  108). 

MILIOLIDA.— A family  of  Foramini- 
fera,  of  the  order  Agathistegia. 

MILIOLINA,  Wnin. — A genus  of  Fora- 
minifera=  Triloculina,  Quinqiieloculma,  and 
Adelosina,  D’Orb. 

Bibl.  Williamson,  Rec.  P'or.  83. 

MILK. — This  liquid  consists  of  a solu- 
tion of  caseine  and  certain  salts,  holding  in 
suspension  minute  globules  of  fatty  matter 
(butter). 

The  fluid  portion  possesses  no  microscopic 
peculiarities.  The  globules  are  very  nume- 
rous, round,  and  vary  in  size  from  mere 
molecules  to  1-3000  or  1-2000"  in  diameter. 
Each  is  surrounded  by  a pellicle  or  coat  of 
caseine,  which  prevents  the  globules  from 
fusing  into  each  other.  If  a portion  of  a 
drop  of  milk  be  placed  upon  a slide,  and  the 
thin  glass  cover  be  moved  to  and  fro,  the 
coat  of  caseine  will  be  ruptured,  the  globules 
of  oil  will  become  confluent,  and  shreds  of 
the  coats  will  be  visible.  If  acetic  acid  be 
added,  the  coats  will  he  acted  upon,  and  the 
confluence  also  produced.  The  same  effect 
occurs  naturally  in  soiu*  milk ; hence  in  this 
the  globules  are  often  much  larger  than  the 
above  dimensions,  and  iiTegular  in  fonn, 
frequently  becoming  elongated  and  united 
in  twos,  so  as  to  bear  some  resemblance  to 
the  young  state  of  a fungus. 

The  milk  first  secreted  after  parturition, 
called  the  colostrum,  differs  considerably 
from  the  normal  liquid.  The  fatty  globules 
contained  in  it  vary  greatly  in  size,  often 
being  very  large,  and  existing  within  iso- 


lated or  aggregated  epithelial  cells,  some  of 
them  resembling  exudation-corpuscles. 

Dr.  Peddie’s  paper  on  the  human  milk  in 
relation  to  medical  practice,  is  well  worthy 
of  perusal. 

Bibl.  Kblliker,  il/lArosA:.  .ri?iat.ii. ; Donn4, 
Cours  de  Microscopic ; Wagner,  Handwdr- 
terh.  d.  Physiologic,  art.  Milch]  Peddie,  Ed. 
Monthly  Journ.  1840,  and  the  Bibl.  of  Che- 
mistry, Animal. 

MILK- VESSELS.  See  Laticiferous 

TISSUE. 

MILLON’S  TEST,  or  Test-liquid.— 
This,  a strongly  acid  (nitric  and  nitrous) 
solution  of  proto-  and  perniti-ate  of  mer- 
cury, gives  an  indication  of  the  presence  of 
proteine  or  allied  compounds  by  the  pro- 
duction of  a more  or  less  deep  rose-red 
colom’. 

The  test-liquid  is  prepared  by  dissolving 
metallic  mercury  in  an  equal  weight  of 
strong  nitric  acid  (sp.  gr.  1’4).  The  acid  is 
first  pom’ed  upon  the  metal;  gas  is  copi- 
ously evolved ; and  as  soon  as  the  evolution 
ceases,  a gentle  heat  is  applied  until  the 
whole  of  the  metal  is  dissolved.  After  some 
hours,  the  liquid  portion  is  poured  off  from 
the  crystals  which  have  foimed  and  subsided, 
and  must  be  kept  in  a stoppered  bottle.  _ 

In  use,  the  substance  to  be  tested  is  im- 
mersed in  the  liquid,  either  in  a tube  or 
upon  a slide  with  a cover,  and  heat  applied 
over  a small  flame  of  a spirit-lamp  until 
boiling  occui’s.  The  substance  then  appears 
of  a red  colour  if  it  answers  to  the  action  of 
the  test. 

Great  attention  is  required  to  the  purity 
of  the  substance  or  body  to  be  tested ; other- 
wise, e.  g.,  a cell-wall  might  appear  to  be 
coloured  from  the  contents  consisting  of  a 
proteine  compound,  &c. 

The  following  substances  and  tissues  are 
coloured  by  the  reagent : albumen,  caseine, 
chondrine,  crystalline,  epidermis,  feathers, 
fibrine,  gelatme,  gluten,  horn,  legumine, 
proteine,  silk,  wool. 

The  following,  when  pure,  are  not  co- 
loured : cellulose,  chitine,  cotton,  gum  (ara- 
ble), linen  and  starch. 

Bibl.  Millon,  Comptes  Rendus,  1849,  or 
Chem.  Gaz.  1849.  vii.  p.  87. 

MILNESIUM,  Doyere.  — A genua  of 
Arachnida,  of  the  order  Tai'digrada  (Colo- 
poda). 

Char.  Head  with  two  very  short  palpi- 
forni  appendages  at  its  antenor  and  lateral 
pai't;  mouth  terminated  by  a sucker  sur- 
rounded by  palps;  skin  soft,  transversely 
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furrowed ; legs  four  pairs ; rings  of  the  body 
divided  into  two  segments. 

Jf.  tarcUgmdimi  (PL  41.  fig.  9).  Mouth 
surrounded  hy  si.v  minute  unequal  palps, 
symmetiically  arranged,  diminishing  in  size 
from  the  upper  to  the  lower  part;  head 
rounded  in  tront  when  the  mouth  is  re- 
tracted; eye-spots  tolerably  large  and  gi’a- 
nular ; pharyngeal  tube  much  dilated,  styles 
very  small,  bulb  elongated  and  pyriform, 
without  an  internal  framework ; body  trans- 
parent, attenuated  at  both  ends,  especially 
the  posterior ; skin  pale  brownish  yellow ; 
three  anterior  pairs  of  legs  nearly  equal,  the 
fourth  very  short,  resembling  two  tubercles, 
with  scarcely  a trace  of  annidifonn  division ; 
claws  fom’,  two  terminal,  and  in  the  foim  of 
elongated  filaments  hooked  at  the  end,  and 
each  supported  on  a distinct  tubercle ; two 
inferior  and  internal,  the  anterior  divided 
into  three  strongly  cmwed  hooks,  the  pos- 
terior into  two ; hooks  or  terminal  filaments 
of  the  fourth  pair  longer  than  those  of  the 
three  first.  Movement  active.  Length 
1-50  to  1-40". 

Bibl.  Doyere,  Ann.  des  Sc.  Nat. 

MIMOSELLA,  llincks. — A genus  of  lu- 
fundibulate  Ctenostomatous  Polyzoa,  of  the 
family  Vesiculaidadse. 

Char.  Polypidom  confer  void,  jointed,  and 
branched ; cells  ovate,  opposite,  with  a basal 
joint ; animals  with  eight  tentacles  and  a 
gizzard. 

M.  gracilis.  Branches  erect,  arising  from 
a creeping  fibre.  On  sea-weeds. 

Bebl.  Hincks,  Ann.  Nat.  Hist.  viii.  369. 

mRROR  OF  SCEMMERING.  See 
Introduction,  p.  xix. 

MISLETOE.  See  Viscum. 

MITES. — The  animals  usually  included 
under  this  indefinite  tenii  are  species  of 
genera  belonging  to  the  order  Acarina 
among  the  Arachnida. 

MNIACE/E. — A tribe  of  Mnioidese 
(Mosses),  of  Bryoid  habit,  birt  with  firm, 
rigid,  and  usually  rmdulated  leaves,  mostly 
increasing  in  size  toward  the  summit  of  the 
stem. 

British  Genera. 

1.  Cinclidium.  Caljq)tr-a  conical,  dimi- 
diate, srrrall,  fugaceous.  Peristome  double, 
the  extermal  of  sixteen  short  and  tnmcate 
teeth  ; the  inter-nal  composed  of  a cup-like 
mernbrarre  with  sixteen  folds,  and  srxteen 
foramina  opposite  the  outer  teeth,  open  at 
the  summit. 

2.  Mniuni.  Calyirtra  as  in  Cinclidium. 
Peristome  double ; exterior  of  sixteen  larr- 


ceolate,  cuspidate  teeth,  trabeculate  exter- 
nally and  rvrth  a longitirdinal  line,  lamellar, 
fleshy  inside,  yellowish;  interior  a rnerrr- 
brane  with  keeled  folds,  produced  into  six- 
teen lanceolate,  broad,  keeled  teeth,  rvith 
large  perforations,  connivent  lOre  a cupola, 
surpassing  the  oirter  teeth,  with  two  to  four 
interwening  cOia. 

3.  Georgia.  Calyptra  mitriform,  plaited. 
Peristome  simple,  of  fom'  pyramidal  cellrdar 
teeth. 

4.  Timmia.  Caljqrtra  dirnidiate-hood- 
shaped,  very  fugacious.  Peristome  double : 
exterior  of  teeth  like  those  of  Mnium,  scarcely 
larrrellated,  geniculatelj'-  incur’i'ed  when  dry ; 
interior  a hj'aline  membrane  prolonged  into 
numerous  nodose  Aliform  cilia,  very  much 
appendiculated  or  rugulose,  at  first  anasto- 
mosing together,  then  free. 

MNIADELPIIACE^..— A famUy  of 
Plerrrocarpous  Mosses,  with  the  leaves  ar- 
ranged in  four  or  rrrore  series,  and  composed 
of  parenchjmratous  cells,  mostly  equally 
hexagonal  and  blnioid,  very  smooth,  pellu- 
cid, destitute  of  a distinct  prirrrordial  utricle, 
the  lowest  decmu’ent  on  the  stem  at  the  base, 
larger,  spongy,  lax,  mostly  beautifully  dark- 
tinged,  never  single,  slender. 

British  Genus, 

Daltonia.  Calyptra  mitre-shaped,  bell- 
shaped, elegantly  fringed  at  the  base.  Pe- 
ristome dorrble  (^Neekeroid).  External : six- 
teen narTOW,  subulate,  trabeculate  teeth, 
reflexed  when  moistened;  internal:  an  equal 
number  of  similar  cilia,  alter’nating  with  the 
teeth,  devoid  of  a basilar  membrane. 

MNIOIDEAS. — A family  of  operculate 
Mosses,  ordinarily  of  acrocarpous  habit,  but 
sometimes  pleurocarpous,  with  broadly  oval, 
spathulate,  oval  or  lanceolate,  flattish  leaves, 
having  a very  prominent,  thick  dorsal  neri'e. 
The  base  of  the  leaves  composed  of  some- 
what parallelograrnmic  cells,  rounded-hexa- 
gonal or  with  equal  walls  towards  the  apex, 
very  frdl  of  chlorophyll,  or  with  the  pri- 
mordial utricle  rrrostly  very  conspicuous,  or 
much  thickened.  Arm,  rarely  papillose.  This 
family  is  divided  into  two  tribes : 

1.  Mniace.®.  Leaves  without  appendi- 
cidar  lairreUae,  not  sheathing  at  the  base. 
Capsule  oval,  pyriform  or  cj'lindrical,  with- 
out an  annulirs. 

2.  PoLYTRiCHACE^.  Leavcs  mostly 
sheathing  at  the  base,  the  inter-nal  face 
mostly  lamellated ; lamellte  composed  of  a 
single  layer  of  cells  placed  lengthwise  on  the 
rrerve.  Capsule  closed  by  an  epiphragni. 
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without  nn  annulus,  mostly  angular,  apo- 
phvsate,  unequal.  „ . 

MNIUM,  DiU.— a genus  of  Mniaceous 
Mosses,  of  acrocarpous  and  plem’omi’pous 
habit,  including  many  Brya  of  the  British 
Flora.  Amonff  the  commonest  is  M.  nor- 
num  = Snfumhornuni,lj.  _ 

MOCILV  stones.— The  vaneties  of 
chalcedony  known  under  this  name  con- 
tain a number  of  bodies  which  have  been 
interpreted  by  authors  to  consist  of  plants, 
as  portions  of  Char  a,  Hypnum,  Confervse, 
Nostoc,  Desmidiacese,  &c.  The  evidence  is 
however  very  imsatisfactory. 

Compare  Agate  and  Flint. 

Bibl.  K.  Muller,  Ann.  Nat.  Hist.  1843. 
xi.  p.  415. 

MOHRIA,  Swartz.— A genus  of  Schizae- 
ous  Ferns.  Exotic  (fig.  460). 


Fig.  460. 


Mohria  thurifraga. 

A pinnule  with  sporangei. 
Magnified  25  diameters. 


MOINA,  Baird. — A genus  of  Entomo- 
sti-aca,  of  the  order  Cladocera,  and  family 
Baphniadffi. 

Char.  Head  rounded  and  obtuse ; supe- 
rior antennae  of  considerable  length,  of  one 
piece,.and  arising  from  the  front  of  the  head 
near  the  middle;  inferior  antennae  large, 
fleshy  at  the  base,  and  two-branched,  one 
branch  three-jointed,  the  other  four-jointed ; 
legs  five  pairs. 

1.  M.  reclirostris  (PI.  14.  fig.  26).  Cara- 

ace  almost  straight  or  but  slightly  rounded 

ehind.  Aquatic. 

2.  M.  hrachiata  or  hranchiata.  Carapace 
greatly  rounded  behind.  Aquatic. 

Bill.  Baird,  Brit.  Entomos.  p.  100. 

MOLECULAR  MOTION.— When  ex- 
tremely minute  particles  of  any  substance 
immersed  in  water  or  other  liquid  are  exa- 
mined under  the  microscope,  they  are  seen 
to  be  in  a state  of  vivid  motion.  A little 
gamboge  or  Indian-ink  mixed  with  water 


will  exhibit  the  phsenqmenon  distinctly 
enough.  The  minute  particles  or  molecules 
are  seen  to  move  irregularly,  to  the  right 
and  left,  backwards  and  forwards,  as  jf  re- 
pelled by  each  other,  until  the  attraction  of 
gravitation  ultimately  overcomes  the  force 
upon  which  their  motion  depends,  w'hen 
they  sink  to  the  siu-face  of  the  slide.  This 
applies  to  the  molecules  of  those  substances 
which  are  heavier  than  water.  In  the  case 
of  those  which  are  lighter  than  water,  or 
the  liquid  in  which  they  are  immersed,  the 
molecules  ultimately  become  adherent  to 
the  thin  glass  covering  the  slide. 

This  motion  is  in  no  way  connected  with 
evaporation,  for  it  takes  place  equally  when 
this  is  completely  prevented,  just  as  when 
it  is  not.  Neither  light,  electricity,  mag- 
netism nor  chemical  reagents  exert  any 
effect  upon  it.  Heat  is  the  only  agent 
which  affects  it ; this  causes  the  motion  to 
become  more  rapid.  Hence  it  might  be 
atti-ibuted  to  the  vaidous  impulses  which 
each  particle  receives  from  the  radiant  heat 
emitted  by  those  adjacent.  Or,  as  it  takes 
place  when  the  temperature  is  uniform,  may 
It  not  arise  from  the  physical  repulsion  of 
the  molecules,  uninterfered  with  by  gravi- 
tation, hence  tree  to  move  ? The  effect  of 
heat  would  then  be  explicable,  because  this 
increases  the  natural  reprilsion  of  the  parti- 
cles of  matter,  as  in  the  conversion  of  water 
into  vapour. 

Molecular  motion  plays  a part  in  some 
common  phtenomena.  Thus,  it  prevents 
tmbid  water  from  becoming  rapidly  clear 
by  repose;  by  its  agency  mso  the  disag- 
gregated particles  of  animal  or  vegetable 
matter  are  diffused  throughout  the  mass  of 
the  liquid. 

The  microscopist  should  become  ac- 
quainted with  the  appearance  of  particles 
in  molecular  motion,  as  it  might  give  rise 
to  error.  Thus  particles  imder  its  influence 
might  be  mistaken  for  monads ; or  particles 
moved  by  cilia  might  be  regarded  as  merely 
exhibiting  this  molecular  motion. 

Two  circumstances  appeal'  most  favour- 
able for  its  production  and  continuance,  in 
addition  to  the  augmentation  of  tempera- 
ture, viz.  a very  finelj’'  divided  state  of  the 
matter,  and  the  specific  gravity  of  the  matter 
and  the  liquid  in  which  it  is  suspended  being 
as  nearly  as  possible  coincident. 

Bibl.  R.  Brown,  On  Actite  Molecules,  8(c., 
Add.  Observ.  on  the  same,  8vo  {jirivately 
printed) ; Dujardin,  Ohservateur  au  3ficro- 
1 scope  ; Griffith,  3Ied.  Oaz.  1843. 
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MOLGULA,  Forbes. — A genus  of  Tuni- 
cate Mollusca,  of  the  family  Ascidiad.®. 

Two  British  species  : ‘ilf.  oculata,  ad- 
herent, bluish  or  pm-ple,  mottled  with 
orange  j 2i"  in  diameter : and  M.  tuhulosa, 
free,  in  sand. 

Bibl.  That  of  the  family. 

MOLLUSCA.  — Remarks  upon  certain 
interesting  structures  occmTing  in  the  Mol- 
lusca will  be  found  under  Tongue,  Shell, 
Snails  (Water-),  Mussel,  Oyster,  and 
Ovum.  The  calcareous  concretions,  crystals, 
and  spicula  met  -with  in  the  integument  or 
mantle  of  some  mollusca  are  curious. 

Bibl.  Siebold,  Vergleich.  Anat.  and  the 
copious  Bibl.  ; Vogt,  Zoologische  Briefe ; 
Adams,  Genera  of  Recent  Mollmca  \ Foid>es 
and  Hanley,  Bt'ii.  Mollusca ; Woodward  on 
Shells',  R.  Jones,  Animal  Kingdom,  and  the 
articles  in  the  Cycl.  of  Anal,  and  Rhys. ; 
Turton,  Brit.  Shells,  by  Gray. 

MONACTINUS,  Bail. — A genus  of  Des- 
midiacese. 

Distinguished  from  Pediastrum  by  the 
marginal  cells  having  one  horn  only. 
Species : 

1.  M.  octonarius.  Marginal  cells  eight, 
central  none. 

_ 2.  M.  duodenarius  (PI.  44.  fig.  22).  Mar- 
ginal cells  twelve,  central  three. 

Bibl.  Bailey,  Smiths.  Contribut.  1863. 
p.  14. 

MONADINA.  — A family  of  Infusoria, 


according  to  Ehrenberg’s  system,  but  con- 
sisting of  a heterogeneous  group  of  imper- 
fectly examined  bodies  (see  p.  376). 

Char.  ^ Carapace  absent ; no  expansions ; 
locomotive  organs  consisting  of  one  or  more 
fiagelliform  filaments  or  cilia  at  the  anterior 
part  of  the  body. 

Ehrenberg  distinguishes  nine  genera : 

A.  Tail  none, 
a.  No  lips. 
a.  Swimming, 
ft.  No  eye-spot. 

1.  Single 1.  ^fonas» 

2.  Grouped 2.  Uvelta. 


p.  Eye-spot  present. 

1.  Single. 

* Fiagelliform  filaments, 


one  or  two  3.  Microglena* 

**  Fiagelliform  filaments, 

four  or  five  . . 4.  Chloraster, 

***  Fiagelliform  filaments, 

numerous 5.  Phacelomonas, 

2.  Grouped 6.  Gienomorum. 

b.  Rolling 7*  Doxococcus. 

b.  Lips  present  8.  Chilomonas. 

B.  Tail  present  g.  Bodo, 


Dujardin’s  characters  are  (see  p.  377)  ; 
animalcules  without  an  integument,  con- 
sisting of  a glutinous,  apparently  homo- 
geneous substance,  susceptible  of  becoming 
agglutinated  to  other  bodies  and  so  drawn 
out  and  altered  in  form,  with  one  or  more 
fiagelliform  filaments  as  locomotive  organs, 
and  sometimes  lateral  or  tail-like  append- 
ages. 

Dujardin  divides  them  thus : 


MONADINA. 

r moving  throughout  its  whole  length 1. 

^ extremity  of  the  body  { ?!  .!*!';  ™ .T.^!*!!.?*  2. 

I arising  obliquely  from  behind  an  anterior  prolongation 3. 

A second  filament,  ( L 

Two  equal  filaments  terminating  the  curved  angles  of  the  anterior  end  6. 

Four  equal  filaments  in  front,  and  two  thicker  ones  behind 7. 

A second  filament  arising  from  the  same  spot  as  the  fiagelliform  filament,  but  thicker, 

trailing  and  retracting  8. 

^A  filament  and  vibratile  cilia  9* 


J Groups  always  free,  revolving  10. 

tog,  I Groups  originally  fixed  at  the  end  of  a branched  polypidom  or  stalk " 


11. 


Monas, 

Cyclidium, 

Chilomonas, 

Amphimonas, 

Cercomonas. 

Trepomonas. 

Hexamita. 

Heteromita. 

Trichomonas, 

Uvella, 

Anthophysa, 


Bibl.  Ehrenberg,  Inf  us.  p.  1 ; Dujardin, 
Inf  us.  p.  270. 

MONADS  are  species  of  Monas,  or  of 
other  genera  of  the  family  Monadina  (Infu- 
soria). 

MONAS,  Miill. — A genus  of  Infusoria,  of 
the  family  Monadina. 

Char.  See  Monadina. 

Ehrenberg  describes  many  species,  con- 
sisting mostly  of  the  zoospores  or  lower 
forms  of  Algae,  and  the  j'oung  or  swann- 
germs  of  Infusoria. 


1.  M.vinosa,'E.  Ovate, imiformly rounded 
at  each  end,  of  a red-wine  colour,  motion 
slow  and  tremulous.  Length  1-12,000  to 
1-6000". 

Foimd  upon  the  sides  of  glass  vessels,  in 
which  decaying  vegetable  matter  has  been 
kept,  on  the  side  next  the  light. 

The  characters  of  the  genus  given  by 
Dujardin  ai-e : 

No  integument;  form  roimded  or  oblong, 
variable ; no  expansions ; fiagelliform  fila- 
ment single ; motion  slightly  vacillating. 


MONILIA. 
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Dujardin  describes  ten  species,  which  can- 
not he  identified  with  those  of  Ehrenberg. 

2.  M.  lens,  D.  (PI.  24.  fig.  44  a).  Body 
rounded  or  discoidal  and  tubercular.  Breadth 
1-6200  to  1-1800". 

One  of  the  most  common  organisms  in 
animal  and  vegetable  infusions.  We  have 
found  one  common  in  animal  infusions 
(PI.  24.  fig.  44  b),  perhaps  the  same  as  the 
above,  but  it  possesses  usually  two  fila- 
ments ; on  the  left  side  is  one  without  fila- 
ments, but  with  the  body  drawn  out  from 
adhesion  to  the  slide. 

3.  M.  attenmta,  D.  (PI.  24.  fig.  44  c). 
Body  ovoid,  narrowed  at  the  ends,  nodular, 
unequal ; filament  arising  from  the  anterior 
narrowed  portion.  Length  1-1600".  Very 
abundant  in  stinking  films  floating  on  water 
containing  decaying  freshwater  Algae. 

BtBL.  Ehrenberg,  Infus.  p.  3 ; Dujardin, 
Infits.  p.  279. 

'MOiNlLIA,  Hill.  See  Briabka. 

MONOCEECA,  Bory,  Ehi-.— A genus  of 
Rotatoria,  of  the  family  Hydatinaea. 

C%ar.  Eye  red,  single,  cervical ; foot-like 
tail  simply  stjdiform. 

Gosse  mentions  a second  eye  situated  in 
the  breast  of  one  (new)  species.  Ehrenberg 
describes  three  species,  to  which  Gosse  adds 
two. 

M.  rattus,  E.  (PI.  36.  fig.  9).  Body  ovate- 
oblong  ; forehead  truncate,  unarmed ; foot 
styliform,  as  long  as  the  body.  Aquatic. 
Length  1-120". 

Bibl.  Ehrenberg,  Infus.  p.  422;  Gosse, 
Ann.  Nat.  Hist.  1861.  viii.  p.  199. 

MONOCOTYLEDONS.  — One  of  the 


Fig.  461. 


Reduced  view  of  a stem  of  a Palm,  showing  the  per- 
pendicular and  hurixontal  section,  in  which  the  finro- 
vascular  bundles  K.  V arc  seen  isolated  in  the  medullary 
parenchyma. 


classes  of  Angiospennous  Flowering  Plants, 
so  called  fi’om  the  structure  of  the  embryo 
contained  in  the  seed,  which  in  a Ipge  num- 
ber of  cases  is  of  microscopic  dimensions, 
and  always  requires  the  use  of  the  simple 
microscope  for  its  dissection.  Some  of  tlie 
families  placed  under  this  head  have  usually 
an  acotyledonous  embryo,  as  Orchidacese, 
but  these  possess  the  character  of  the  class 
in  all  other  respects.  Among  the  most  im- 
portant of  their  other  characters  is  the  iso- 
lated condition  of  the  fibro-vascular  bundles 
forming  the  woody  stractures  (see  Tissues, 
vegetable).  Tms  character,  mostly  very 
evident  both  in  peipendicular  and  horizon- 
tal sections  of  the  stems,  is  illustrated  by 
figs.  466  & 461. 

MONOLABIS,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Philodinaea. 

Char.  Eyes  two,  frontal ; tail-like  foot 
vdth  two  toes ; horns  absent. 

Two  species. 

M.  gracilis  (PI.  36.  fig.  10).  Body  slender, 
no  cervical  process  nor  respiratory  tube ; 
teeth  two  in  each  jaw.  Aquatic.  Length 
1-240  to  1-144". 

Bibl.  Ehrenberg,  Infus.  p.  497. 

MONORMIA,  Berkeley. — A genus  of 
Nostocbacese  (Confeiwoid  Algm),  distin- 

Siished  by  its  definite,  linear,  convoluted 
ond,  enclosing  a single  moniliform  fila- 
ment. It  might  readily  be  mistaken  for  a 
Nostoc  if  superficially  observed ; but  its 
convoluted  frond  is  devoid  of  the  com- 
mon membranous  pellicle.  The  onl}' 
known  British  species  is  Monormia  intricata, 
Berk. 

This  plant  occurs  in  gelatinous  masses, 
each  about  as  large  as  a walnut  and  of  a 
reddish-brown  colour,  floating  in  slightly 
brackish  ditches.  When  the  spermatic  cells 
are  quite  mature,  the  definite  outline  of  the 
linear  frond  is  almost  lost,  and  there  is  little 
to  distinguish  the  plant  from  Tnehormus, 
except  the  peculiar  convolutions  of  the 
moniliform  filament;  the  frond  then  also 
assumes  a greenish  tint. 

Bibl.  Berkeley  ( Gleanings  of  Brit.  Algce, 
1. 18)  ; Ralfs,  Ann.  Nat.  Hist.  ser.  2.  vol.  v. 
pi.  8.  fig.  1 ; Harvey,  Phyc.  Britann.  t.  266 ; 
llassall,  Brit.  Fr.  Algce,  t.  75.  fig.  11. 
Nostoc  intricatum,  Meneghini ; Anabaina 
intricata,  Kiitzing,  Tabulce  Phycologicce,  vol.  i. 
t.  94.  fig.  1. 

MONOSTEGIA. — An  order  of  Forami- 
nifera,  containing  those  genera  in  which  the 
shell  consists  of  a single  chamber  onlj'. 
Genera : 


]\rONOSTROMA. 
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1.  Gromia.  Shell  membranous  or  carti- 
laginous (PL  24.  fig.  1.3). 

2.  Proteonina.  Snell  elongate,  arenaceous. 

3.  Orbulina.  Shell  splierical,  arenaceo- 
calcareous  (PL  18.  fig.  11). 

4.  Lagena.  Shell  oval  or  fusiform,  with 
a neck,  but  no  internal  tube  (PL  19.  figs.  16, 
17,  18). 

6.  Entoselmiia.  Shell  as  in  Lagena,  hut 
neck  usually  absent,  and  an  internal  tube 
present  (PL  18.  figs.  19,  20,  21). 

Bibl.  That  of  Fobaminifeba. 

MONOSTROMA,  Thuret. — A genus  of 
Ulvacese  (Confervoid  Algse),  of  which  M. 
hidlosum  (JJlva  bullosa,  Roth)  is  the  type, 
distinguished  from  Ulva  by  consisting  only 
of  a single  layer  of  cells,  and  these  being 
roundish  (mostly  grouped  in  fours),  im- 
bedded in  an  apparently  homogeneous  ge- 
latinous membrane  (PL  6.  fig.  1 a).  This 
plant  is  reproduced  by  zoospores  formed 
from  the  cell-contents,  and  discharged  by 
bursting  of  the  cell-wall  (fig.  1 b,  c).  They 
have  four  cilia. 

Mr.  Currey  has  described,  under  the 
name  of  M.  roseum,  a plant  which  we  think 
scarcely  referable  here,  but  rather  to  Mi- 
CBOCYSTIS,  Kiitz. 

Bibl.  Thiu-et,  Ann.  des  Sc.  Nat.  3 sdr. 
xiv.  p.  226,  pi.  21.  figs.  1-4;  Note  sur  les 
Ulcac6es,  Mhn.  de  la  Soc.  Sclent,  de  Cher- 
bourg, ii.  p.  1 (1854). 

MONOSTYLA,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Euchlanidota. 

Char.  Eye  single,  cervical ; tail-like  foot 
sinmly  styliform ; carapace  depressed. 

lour  species : three  Ehrenberg,  and  one 
other,  Gosse. 

M.  quadridentata  (PL  35.  fig.  11).  Cara- 
pace yellowish,  fore  part  of  head  deeply 
cleft  into  four  horns.  Aquatic.  Length 
1-120". 

Bibl.  Ehrenberg,  Inf  us.  p.  459;  Gosse, 
Ann.  Nat.  Hist.  1861.  vlii.  p.  200. 

MONOTOSPORA,  Corda. — A genus  of 
Sepedonei  (Hyphoniycetous  Fungi),  of 
which  one  species  has  been  found  in  En- 
gland, growing  on  dead  bark  of  the  yew. 
M.  megalospora.  Berk,  and  Br.  Filaments 
erect,  simple,  straight,  nearly  equal,  articu- 
lated. Spores  terminal,  obovate,  even,  -0014 
to  -00133"  long.  Fries  regards  this  genus 
with  doubt. 

Bibl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 
2 ser.  xiii.  p.  462,  pi.  16.  fig.  11 ; Fries, 
Summa  Vegct.  497. 

MONURA,  Ehr. — A genus  of  Rotatoria, 
of  the  family  Euchlanidota. 


Char.  Eyes  two,  frontal ; foot  simply 
styliform.  Carapace  somewhat  compressed 
and  open  beneath. 

Two  species. 

31.  dulcis  (PL  36.  fig.  12).  Carapace 
ovate,  obliquely  truncate  and  acute  behind ; 
eyes  distant.  Aquatic.  Length  of  carapace 
1-280". 

Bibl.  Ehrenberg,  Inf  us.  p.  474. 

MORELS. — ^ecies  of  3Iorchella,  Dill. 
(Ascomycetous  Fungi),  having  a pileiform 
receptacle,  with  a ribbed  and  lacunose  hy- 
nieniiun  on  the  upper  side,  hearing  asci. 

MORPHIA.  See  Alkaloids,  p.  27. 

MORPHO,  Fabr. — ^A  genus  of  Exotic 
Lepidopterous  Insects. 

M.  3Ienelaus.  The  scales  from  the  wings 
of  this  beautiful  insect  are  sometimes  used 
as  Test-Objects. 

MOSSES,  MUSOACE^.— This  order  of 
flowerless  plants  is  distinguished  from  the 
Hepaticse  by  the  vegetative  structure 
and  by  the  sporanges.  In  one  group  alone 
{Hypopterygiece)  is  the  stem  clothed  with 
leaves,  accompanied  by  amphigastria  (sti- 
pule-like leaflets),  in  the  manner  of  the 
foliaceous  Hepaticse  (fig.  355,  p.  365) : 
and  here  the  sporange  is  a stalked  lu-n- 
shaped  body,  with  a deciduous  lid,  and  like 
those  of  the  Mosses  generally ; and  this 
Jungermannia-like  leafy  stem  is  erect,  and 
not  procumbent,  as  in  Jungermannia  itself. 
In  all  other  Mosses  the  leaves  clothing  the 
stem  are  arranged  in  a spiral  order  around 
the  stem,  so  as  to  give  the  vegetative  struc- 
ture a very  characteristic  aspect.  On  the 
other  hand,  the  Andraeaceae,  which  have 
a valvate  capsule,  have  spirally-arranged 
leaves. 

The  stem  of  the  Mosses  is  a slender 
thread-lilie  or  wiry  structure,  whoUy  com- 
posed of  celhdar  tissue,  without  vessels ; but 
the  external  layer  has  an  epideimoid  cha- 
racter, while  the  central  portion  is  com- 
posed of  elongated  cells.  In  one  section  of 
the  Mosses  this  stem  tei-minates  in  a spo- 
range, and  these  are  called  Acrocarpous 
Mosses ; in  others  the  sporanges  spring  fi-om 
lateral  branches,  and  the  tei-minal  bud  of  the 
stem  elongates  the  stem  year  after  year; 
these  latter  are  called  Pleurocarpous  Mosses. 
In  some  of  the  genera  the  sporanges  are 
borne  terminally  on  short  special  branches, 
as  in  Sphagnum,  3Iielichhoferia,  part  of  Fissi- 
dens,  Guembelia fontinaloides  (fig.  289);  these 
are  termed  Cladocarpous. 

The  leaves  are  of  simple  structm-e,  usu- 
ally composed  of  a single  layer  of  ceU.s,  the 
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forms  of  which  are  used  as  Fig.  462. 
character  ^ systematic  Mus- 
eologists. They  are  either  all 
alike  in  a leaf,  and  filled  with 
chlorophyll,  and  in  these  cases 
may  be  either  parenchpnaioits 
(PI.  38.  fig.  19)  or  prosenchi/- 
matotis  (PI.  38.  fig.  20).  In 
other  cases  two  sorts  of  cells 
occur  arranged  in  a peculiar 
way;  some,  smaller,  contain- 
ing chlorophyll,  form  a kind 
of  network,  the  meshes  of 
which  are  occupied  W large 
imcoloured  cells  (see  Sphag- 
NtTRi  and  Leucobbyum). 

The  margins  of  the  leaves 
are  frequently  sen’ated;  and  Ephemeram 
the  upper  suriace  is  occasion-  Leaf, 
ally  papillose,  or  covered  with  Magn.  so  diams. 
rough  points.  Many  of  them  have  one  or 
more  distinct  nervules,  composed  of  elon- 
gated cells,  often  not  reaching  the  apex  of 
the  leaf. 

The  leaves  often  difier  on  difi'erent  parts 
of  the  stem;  and  we  hence  have  radical, 
cauline,  and  perichcetial  or  involucral  leaves, 
the  last  ordinaiily  foiming  a kind  of  rosette, 
in  the  midst  of  which  the  reproductive  or- 
gans are  produced.  Schistostega  exhibits 
two  forms  of  stem,  with  two  kinds  of  folia- 
ceous  structure  : the  stems  which  terminate 
in  a sporange  have  leaves  only  at  the  upper 

Fig.  463.  Fig.  464. 


Barbula  chloronotus. 

Fiar.  463.  Leaf  with  cellular  filaments  at  the  tip. 
Magn.  30  diams. 

Fig.  464.  Leaf  wdth  cellular  filaments  crowded  on  the 
midrib,  with  an  awn-like  prolongation. 
Magn.  20  diams. 

part,  and  these  arranged  in  eight  rows 
standing  cro.sswise  on  the  stem,  fike  ordi- 


] 

naiy  leaves;  the  barren  stems  have  two 
rows  of  leaflets  arranged  in  one  plane  on  the 
stem,  like  the  leaflets  of  a compoimd  leaf 
(such  as  that  of  the  Acacias)  of  Flowering 
plants.  The  stem-leaves  of  many  genera 
exhibit  wing-like  structures,  hair-like  ap- 
pendages, or  peculiar  foims  of  curvature 
(figs.  242-246,  Fissidens);  others,  like  cer- 
tain Barhulce  (figs.  463-466),  have  collec- 
tions of  cellular  filaments  on  the  upper  side. 

Fig.  465.  Fig.  466. 


Barbula  chloronotus. 

Fig.  465.  Cross-section  of  463.  Magn.  50  diams. 

Fig.  466.  Cross-section  of  464.  Magn.  50  diams. 

The  outer  leaves  surrounding  the  repro- 
ductive organs  are  called  perichcetial,  and 
sometimes  they  form  the  only  envelopes; 
sometimes,  however,  a few  small  leaves, 
difiering  very  much  from  the  above,  form 
the  immediate  envelopes  of  the  archegones, 
and  these  perigonial  leaves,  fonning  the 
perigone,  ai-e  developed  after  the  reproduc- 
tive organs  themselves  (as  is  the  case  also 
■with  the  perigone  of  the  Hepaticee).  The 
perigonial  leaves  either  overlap  and  cover-in 
the  reproductive  organs,  or  they  are  keeled 
at  the  case  and  turned  back  above,  so  as  to 
expose  the  organs  of  reproduction  (Poly- 
teichum). 

The  young  reproductive  organs  consist 
of  antheridia  and  archegonia  or  pisliUidia, 
which  are  found  either  together  (fig.  467), 


Fig.  467.  Fig.  468. 


Bryum  nutans. 

Fig.  467.  Inflorescence  of  antheridia  and  archegonia. 
Magn.  26  diams. 

Fig.  468.  Spermatozoids  from  antheridia.  Magn.  600 
diams.  (The  cilia  omitted.) 

or  on  different  jiarts  of  the  same  plant, 
or  on  different  individuals  of  the  same 
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species.  To  these  striictxires  the  tern  in- 
fiorescence  is  applied.  The  antherids  occur 
cither  with  the  arche^ones  in  one  perigone 
(fig.  467)  or  in  the  axils  of  the  upper  leaves 
of  the  stem,  which  terminates  in  a perigone 
containing  archegones ; or  they  have  a spe- 
cial perigone  (fig.  469),  either  on  the  same 


Fig.  469. 


Muium  arcticum. 
Antheridial  inflorescence. 
Magnified  25  diameters. 


Elant,  or  on  a different  one  from  that  which 
ears  the  archegones.  The  antherids  are 
globular,  oval  (fig.  467),  or  elongate  mem- 
branous sacs  composed  of  cellular  tissue, 
filled  with  minute  cellules,  which  escape  by 
the  bursting  of  the  apex  of  the  sac ; and 
these  cellules  exhibit  a fibre  coiled  in  their 
interior,  which  circulates  rapidly,  even  be- 
fore the  expulsion  from  the  antherid,  and 
after  a time  breaks  out  of  its  cellule  (fig.  468, 
and  PI.  32.  fig.  33),  and  moves  rapidly  round 
in  the  water  under  the  microscope  (see  An- 
THEBiDiA^.  The  antherids  are  generally 
accompanied  by  cellular  filaments  which 
have  received  the  name  oiparaphyses  (fig.  23, 
p.  51) ; no  physiological  office  is  attributed 
to  these,  but  the  antheiids  are  regarded  as 
male  organs. 

The  archegone  of  the  Mosses  (figs.  30,  31 
fp.  64),  467),  like  that  of  the  Hepaticae 
(excepting  Anthoccros^,  is  a fiask-^aped 
cellular  case,  the  epigone  containing  an 
embryonal  cell  at  the  bottom  of  its  cavity. 
This  embryonal  cell  becomes  gi-adually  de- 
veloped by  cell-division  into  a conical  body 
elevated  on  a stalk,  which  at  length  tears 
.away  the  walls  of  the  flask-shaped  epigone 
by  a circular  fissure,  and  carries  the  upper 
part  xipwards  as  a hood,  while  the  lower 

fart  remains  as  a kind  of  collar  roimd  the 
ase  of  the  stalk  (figs.  470-472) ; the  latter 
is  teimed  the  vagimda  (fig.  473)  j the  cap- 
like portion  canied  upwards  on  the  spo- 
l auge  is  called  the  calyptra  (figs.  470-472). 
'I'lie  sporange,  elevated  more  or  less  by  the 
development  of  its  stalk  (seta  ov  peclnncle), 
IS  gradually  converted  by  internal  changes 
into  a hollow  um-like  case,  usually  xxdth  a 


stalk-like  column  (ColumelM)  running  up 
its  centre  (figs.  60  (p.  77),  476),  the  space 
between  the  central  column  and  the  side 


Fig.  470.  Fig.  471. 


Fig.  4/0.  Coscinodon  pulvinatus.  Capsule  enclosed  in 
the  calyptra,  with  the  vaginule  below. 
Magn.  10  diams. 

Fig.  471.  Orthotrichum  Hutchinsii.  Capsule  covered 
by  the  calj^jtra,  with  vaginule  below. 
Magn.  10  diams. 

Fig.  472.  Ditto.  Calyptra.  Magn.  25  diams. 

Fig.  473.  O.  stramineum.  Vaginule.  Magn.  25  diams. 


walls  becoming  filled  with  free  spores,  which 
are  minute  cells  vdth  a double  coat,  the 
outer  of  which  exhibits  elegant  markings 
(see  Spores).  In  some  cases  this  hollow 
case  does  not  burst  naturally,  but  the  spores 
escape  by  its  decay  (Astomum,  fig.  60). 
In  the  ANDEiEACE.®  (fig.  11,  p.  36)  the 
sporange  bursts  bj'  vertical  slits,  so  as  to 
be  divided  iuto  valves,  like  the  Junger- 
manniese,  and  tliere  is  no  column  in  the 
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sporange  here ; but  the  valves  do  not  sepa- 
rate at  their  siunmits,  and  the  character  of 
the  leafy  stem  at  once  distinguishes  these 
Mosses  from  the  Hepaticse.  The  ordinary 
course,  however,  in  the  Mosses  is  the  foima- 
tion  of  a horizontal  slit  neai’  the  top  of  the 
eporange,  so  that  the  upper  part  falls  otf  like 
a lid  {operculum,  fig.  479). 

Fig.  474.  Fig.  476. 


Fig.  4/4.  Tajloria  serrata.  Dimidiate  calyptra.  Magn. 
25  diams. 

Fig.  475.  Funaria  hygrometrica.  Section  of  young 
capsule,  showing  the  columella.  Magn. 
50  diams. 

The  sporange  of  the  Mosses  exhibits  a 
very  complex  anatomical  stimctme,  which 
we  have  not  space  to  enter  into  very  mi- 

Fig.  476.  Fig.  477. 


Fig.  476.  Coscinodon  pulvinatus.  Fragment  of  pcri- 
stomc.  Magn.  100  diams. 

Fig.  477.  Barhula  Havipes.  Fragment  of  peristome. 
Ma^.  100  diamA. 


nutely  here : it  will  sutfice  to  state  that  the 
lower  part  next  the  pedimcle  is  sometimes 
enlarged  into  a thickened  mass,  called  the 
apophysis ; sometimes  the  peduncle  is  very 
long,  sometimes  very  short  {Phascum,  fig. 
47^  so  that  the  sporange  is  hidden  in  the 
perichjBte;  finally,  the  mouth  may  either 
exhibit  a smooth  edge  (fig.  479),  or  a single 


Fig.  478.  Fig.  479. 


Fig.  478.  Phascum  serratnm.  Sessile  sporange  en- 
closed by  few  leaves.  Magn.  15  diams. 
Fig.  479.  Pottia  truncata.  Operculum  separating  from 
the  sporange.  Magn.  10  diams. 

(figs.  476,  477)  or  double  (figs.  48-3,  484) 
fiinge  of  very  variously  constructed  teeth, 
which  are  of  great  service  in  discriminating 
the  genera.  ^Tien  the  mouth  of  the  spo- 
range is  naked,  the  Mosses  are  called  gym- 


Fig.  480. 


Cinclidium  arcticum. 

Part  of  double  peristome,  the  inner  processes  united 
into  a plaited  membrane  in  the  centre. 

Magnified  100  diameters. 

nostomous,  when  furnished  with  onl}'  a 
single  row  of  teeth  aploperistomous,  when 
with  a double  row  diploperisfomous.  When 
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a double  peristome  exists,  the  outer  con- 
sists of  teeth,  the  inner  of  processes  or  cilia 
(fig.  483)  or  of  both  (Bryum).  The  teeth 
sometimes  arise  directly  from  the  mouth  of 
the  sporange,  sometimes  are  seated  on  a 
basal  membrane,  sometimes  connected  to- 
gether in-egulaiiy  (Funahia,  fig.  269,  p. 
302),  or  by  regular  bars  (Guembelia,  fig. 
291,  p.  325),  or  the  whole  of  the  inner  circle 
may  be  conjoined  entirely  (Bxjxbaumia, 
fig.  93,  p.  112)  or  at  the  tips  (fim  480)  into 
a membrane,  or  by  a nrmmer  of  cross-bars 
into  an  open  trellis  (fig.  484).  The  outer 
rows  of  teeth  are  continuations  of  the  inner 
layers  of  tissue  of  the  sporange  (fig.  481)  ; 
where  an  inner  circle  occurs  they  are  con- 
tinuations of  the  spore-sac ; the  outer  wall 
of  the  sporange  is,  as  it  were,  continued  by 
the  operculum.  Ordinarily  these  do  not 
separate  directly  from  each  other  when  the 
lid  falls  off,  since  one  or  several  layers  of 
elastic  cells,  forming  a ring  (annulus,  fig.  482) 
round  the  mouth,  split  out  from  between 
the  sporange  and  its  lid,  and  cause  the  latter 
to  fall  off. 


Fig.  481.  Fig.  482. 


Pig.  481.  Racomitrium  fasciculare.  Section  of  margin 
of  sporange,  with  a tooth  of  the  peristome. 
Magn.  100  diams. 

Fig.  482.  Bryum  ctespititium.  Annulus.  Magn.  100 
diams. 

Fig.  483.  Orthotrichum  diaphanum.  Portion  of  double 
peristome,  the  outer  composed  of  teeth, 
the  inner  of  cilia.  Magn.  50  diams. 

The  spores  are  developed  in  a distinct 
spore-sac,  which  has  one  layer  next  the  wall 
of  the  capsule,  and  an  inner  layer  next  the 
columella.  The  top  of  the  columella  ex- 
pands into  a kind  of  pseudo-operculum  in 


Polytiichum.  In  Phascaceae  the  columella 
is  absorbed. 

Allusion  has  been  made  to  the  sexual  im- 
port of  the  antherids  and  archegones ; and 
attention  must  be  directed  to  the  peculiar 
phaenomena  exhibited  in  the  reproduction 
of  the  Mosses.  The  emhryo-cell  of  the 
archegonium  appears  to  be  fertilized  by  the 
spu'al  filaments  produced  by  the  antheridia ; 
the  residt  here  is  not  the  production  of  a 
simple  plant,  but  of  a sporange  or  fruit 
which  produces  a number  of  spores,  each  of 
which  may  gi'ow  up  into  a new  plant. 


Fig.  484. 


Neckera  antipyretica. 

Double  peristome,  the  inner  composed  of  teeth  united 
by  cross  bars,  forming  a trellis. 

Magnified  100  diameters. 

The  Mosses  exhibit  a variety  of  forms  of 
vegetative  multiplication.  The  lower  part 
of  the  stem  often  sends  out  horizontal 
branches,  which  root  and  produce  buds 
(fig.  485),  from  which  arise  new  leafy  stems; 


Fig.  485. 


Polytrichum  undulatum. 
Creeping  filaments  with  innovations. 
Magnified  5 diameters. 


and  in  this  way  patches  of  moss  frequently 
increase  to  a great  size.  They  also  pro- 
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duce  confervoid  filaments,  which  exhibit 
tuberous  thickenings,  a form  of  gemm<B 
(figs.  488,  489),  which  may  be  detached 
from  each  other  like  bulbils,  so  as  to  pro- 
pagate the  plants  without  any  sexual  repro- 
ductive organs. 


Fig.  486.  Fig.  487. 


Orthotricbum  phyllanthum. 
Leaves  with  gemmee  at  the  tips. 
Magnified  2S  diameters. 


Gmnmm  or  minute  cellular  tubercles,  ca- 
pable of  development  into  new  plants,  are 


likewise  met  with  in  other  situations,  as  in 
the  axils  of  leaves,  on  the  surface,  the  mar- 
gins (fig.  490),  or  at  the  tips  (figs.  486,  487) 
of  the  leaves  or  the  stems  (fig.  491)  : these 
are  formed  of  only  a few  cells  at  the  time 
when  they  fall  oflj  and  illustrate  well  the 
independence  of  the  individual  cells  forming 
the  organs  of  these  plants,  where,  under 
peculiar  circiunstances,  a single  cell  of  the 
tissue  may  be  developed  so  as  to  lay  the 
fmmdation  of  a new  plant. 

In  the  following  an'angement  of  the 
Mosses  we  follow  0.  Muller.  The  order Mus- 
cacese  is  first  divided  into  two  suborders 
according  to  the  habit  of  growth : 

1.  ACROCARPI.  Mosses  vsdth  the  fi'uit- 
stalk  terminating  the  stem,  or  short  special 
branches  (Cladocarpi). 

2.  PLEXIROCARPI.  Mosses  with  the  fruit- 
stalk  produced  only  from  lateral  buds. 

Synopsis  of  the  Families. 

ACROCARPI. 

* Schistocarpi.  Capsule  without  a lid 
(aperculwni),  opetiing  by  longitudmal 
fissures. 

I.  Andr.®ace.®.  Capsule  splitting  into 
four  valves. 


Fig.  488. 


Fig.  490.  Fig.  491. 


Hcdwigia  ciliata. 

Creeping  filamentn  with  tubcr-like  gcmnue. 
Fig.  48S,  magnified  SO  diamctcra. 

Fig.  489,  magnified  20  diamctcra. 


Fig.  490.  Orthotricimm  Lycllii.  Leaves  with  marginal 
gemmae.  Magn.  SO  diams. 

Fig.  491.  Aulacomnium  undulatum.  Gemmae  in  the 
plaee  of  the  capsule.  Magn.  20  diams. 
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**  Cleistocai-pi.  Capsule  tvUhout  a ltd, 
bursting  open  irregularly, 

II.  Bruchiace.®.  Cells  of  the  leaf 
(areolation)  parenchymatous,  looser  at  the 
base,  not  papillose,  dense. 

III.  Phascaceje.  Areolation  of  the  leaf 
parenchjTiiatous,  dense,  filled  with  chloro- 
phyll, more  or  less  papillose. 

iV.  EpHEMEBEiE.  Areolation  of  the 
leaf  parenchjnnatous,  everywhere  lax,  not 
papillose. 

***  Stegocarpl.  Capsule  bursting  by  a lid, 

1.  Distichophylla.  Leaves  arranged  in 

txoo  straight  rows. 

a.  Leaves  regularly  vertical. 

V.  ScmSTOSTEGEiE. 

b.  Leaves  regularly  subvertical. 

VI.  Drepanophylle.®. 

c.  Leaves  horizontal. 

VII.  D1STICHIACE.E.  Areolation  of  the 
leaves  parench}Tnatous,  minute ; leaves 
without  Mpeudiculai’  laminte. 

VIII.  Fissidente.^.  Ai’eolation  of  the 
leaves  parenchymatous ; leaves  produced 
into  appendicular  laminte  at  the  back  and 
point. 

2.  Polystichophylla.  Leaves  arranged 

in  three  or  more  straight  or  alterna- 
ting rows, 

a.  Leaves  exhibiting  narrow  green  cells,  forming  a reti- 
culation between  larger  diaphanous  cells. 

IX.  Leucobbyace.®).  Leaves  composed 
of  several  layers  of  columnar,  empty,  paren- 
chymatous cells ; the  ‘ intercellular  ’ green 
ceils  three-  to  foui'-angled,  interaosed  be- 
tween the  empty  cells  in  a single  ciurved 
row. 

X.  Sphagnace.®.  Leaves  composed  of 
a single  stratum  of  empty  prosenchymatous 
cells,  with  intercellidar  green  cells  inteiposed 
between  all  the  empty  cells.  Cladocarpous, 
branches  fascicidate. 

b»  Leaves  without  ‘ intercellular*  cells, 
a.  Leaves  not  papillose* 

1.  Loosely  areolated. 

XI.  Funabioide®.  Ai’eolation  of  the 
leaf  pai’enchymatous,  lax,  containing  much 
chlorophyll. 

XII.  Disceliace®.  Areolation  of  the 
leaves  rhomboid-prosenchymatous,  destitute 
of  chlorophyll,  empty,  fuscescent. 

XIII.  Buxbaumiace®.  Areolation  of  the 


leaf  hexagonal  or  polygonal,  very  minute, 
dark-coloured,  destitute  of  chlorophyll. 

2.  Densely  areolated. 

XIV.  Mnioide®.  Areolation  of  the  leaf 
in  parallelogi’ams  at  the  base,  roimd-hexa- 
gonally  parenchymatous  towai’ds  the  apex ; 
veiy  fidl  of  chlorophyll,  or  more  frequently 
thickened  (very  rarely  papillose). 

XV.  Bbyace®,  Areolation  of  the  leaf 
prosench3anatous,  ordinarily  rhomboidal, 
aboimding  with  chlorophyll. 

XVI.  Dicbanace®.  Cells  of  the  leaf 
prosenchymatous,  very  often  intermixed  with 
parenchymatous  cells  (rarely  scabrously  pa- 
pillose), alar  basilar  cells  ordinarily  crowded 
and  ventricose,  or  fiat  and  much  more 
loosely  reticulated  than  the  upper  cells. 

XVII.  Leptotbichace®.  Cells  of  the 
leaf  rhombic  at  the  base,  rectangular’  or  both 
mixed  fiu’ther  up,  smooth,  without  proper 
alar  cells. 

b.  Leaves  papillose. 

XVm.  Bartbamioide®.  Cells  of  the 
leaves  parenchymatous,  square,  ordinarily 
nodidose  or  scabrous  with  papillae  at  the 
transversal  sides,  never  opalce. 

XIX.  PoTTioiDE®.  Cells  of  the  leaves 
parenchjmatous,  square,  ordinai-ily  covered 
on  aU  sides  with  papillte  above  the  base, 
but  smooth  and  pellucid  at  the  base. 

XX.  Biphysciace®.  Leaves  of  two 
kinds;  the  cauline  with  the  cells  densely 
hexagonally  parenchymatous,  abounding 
with  chlorophyll,  the  perichaetial  leaves  with 
the  cells  destitute  of  chloroph)dl  and  more 
loosely  reticulated. 

PLEUROCARPI. 

1.  Distichophjdla.  Leaves  arranged  in 

two  opposite  rows. 

XXI.  Phyt:.logonlace®. 

2.  Tristichoph3'Ua.  Leaves  arranged 

in  three  rows,  appearing  like  three, 

erect,  of  two  forms. 

XXII.  Hypoptebygiace®.  Cells  of  the 
leaf  evei’3nvhere  prosench3’matous,  eqmd. 

3.  Pol3^stichophylla.  Leaves  arranged 

in  four  or  more  rows. 

XXIII.  Mniadelprace®.  Cells  of  the 
leaf  parenchiTiiatous,  Mnioid. 

XxPV.  Hypnoide®.  Cells  of  the  leaf 
prosenchymatous,  rhombic  or  rounded. 

Bibl.  Hooker,  Ta3'lor,  and  Wilson,  Bryo- 
logiaBritannica-,  Bruch  andSchimper,.ffr//o- 
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mouth; 


logia  JEiiropa-a ; Schimper, Corollarmm,Bpol. 
EuropcBa,  \mb ; Flora,  I860,  p.  681;  Hed^^, 
Theonageneratiotiis-,  BnM,  Bryohjfia  Vni- 
versa:  Midler,  Synopsis  Mmcorum  frondoso- 
rum\  Dillenius,  HistonaMuscoruvi^J^oxi^^- 
Beninga,  Nova  Acta,  xxii.  p.  656 ; Hot- 
meister,  Vergleich.  Untersiich.  Leipsic,  , 
Ber.  d.  Sachs.  Gesdlsch.  d.  Wksensch.  April 
1854;  i?7or«,  1865.p.  ^4;  Valentine,  iin- 
7iean  Transactions,  xidii.  p.  49^ 

MOTH,  CLOTHES.  See  Tinea. 

MOTHER-CELL,  or  Pabent-cell,  i3 
the  term  commonly  applied  to  the  ceU  in 
the  interior  of  which  a new  generation  ot 


cells  is  developed. 

MOTHER-OF-PEARL.  See  Shell. 

MOUGEOTIA.— A genip  of  Zjmema- 
ceae  (Confervoid  Algae),  distingmshed  by 
the  conjugation  of  the  filaments  tailing  place 
without  the  formation  of  toansverse  pro- 
cesses, the  conjugating  filaments  bein^  ge- 
nicidately  bent.  There  is  still  obscmity  as 
to  the  mode  of  reproduction  of  the  plants  of 
this  genus.  According  to  Vaucher,  a spore 
is  formed  in  one  of  the  conjugating  cells, 
without  transfer  of  contents,  and  this,  ger- 
minating in  situ,  brealis  out  from  the  pa- 
rent-cell. This  account  is  probably  con’ect 
as  far  as  it  goes,  but  does  not  explain  fully 
the  development  of  the  spores.  HassaU  says 
the  plants  are  reproduced  by  zoospores; 
this  has  been  conimned  by  Kiitzing,  who, 
together  with  Itzigsohn,  has  observed  the 
formation  of  small  rounded  resting-spores 
in  the  joints,  which  undeiwent  segmenta- 
tion and  developed  a number  of  smaller 
cells,  the  ultimate  fate  of  which  was  not 
observed.  All  this  tends  to  prove  that 
the  reproduction  agrees  with  that  pf  Spiro- 
gyra,  where  we  have — 1.  large  conjugation- 
spores,  sometimes  genninating  hi  situ,  pro- 
ducing in  some  cases  new  filaments,  in 
others  zoospores;  2.  zoospores  produced 
immediately  from  the  contents ; and  3.  what 
appeared  to  be  encysted  forms  of  these  (see 
Spibogyba). 

The  only  satisfactorily  established  British 
species  of  this  genus  seems  to  be  3L  genu- 
ficxa,  Ag.  (fig.  139,  p.  182).  _ The  cells  are 
about  1-720"  in  diameter  in  large  speci- 
mens (A/,  major,  Hass.),  and  about  three  or 
four  times  as  long;  in  smaller  specimens 
(J/.  gcnujl^xa,  Ilass.,  M.  gracilis,  Kiitz.)  the 
diameter  is  about  1-1200",  the  length  of  the 
cells  five  or  six  times  greater.  The  con- 
tents of  the  cells,  like  those  of  Mesocabpus, 
are  mostly  evenly  distributed. 

Mesocaipus  notabilis,  Hass.  (^Sirogonium 


notuhile,  KUtz.)  is  an  obscure  plant,  pel-haps 

referable  to  this  genus. 

Blbl.  Vaucher,  Conferves  deau  douce, 
p.  79,  pi.  8;  Hassall,  Bnt.  Fr.  ^(7- P- 171, 
pi.  40 ; Kiitzing,  Sp.  Alg.  P-  ^ i Phyc. 
V.  pis.  1-3,  and  36 ; Itzigsohn,  Bot.  Zed.  xi. 

MOULdI^'  and  MILDEW^  — These 
names  are  generaUy  applied  indifferently  to 

a multitude  of  Hyphomycetous,  Physomy- 

cetous  and  Coniomycetous  Fungi,  but  some 
of  the  more  common  ones  are  especially 
distinguished.  Thus  ordinary  ‘ blue  mould 
of  cheese,  &c.  is  Aspebgillhs  glaucus-, 
another  stiU  more  common  blue  or  green 
mould  is  Penicillhjm  glaucum\  various 
species  of  Oeditjm  and  Ebysiphe  are  knoivn 
as  the  mildews  of  the  Hop,  Vine,  Rose, 
&c.  The  milde'w  of  wheat  is  Puccinia 

qraminis,  _ 

MOUNTING.  See  Pbesebvation. 
MOUSE,  HAiB  OF  (PI.  1.  fig-  3 : 1^1  22- 
figs.  27,  28).  See  Haib  of  Animals  and 
Test-objects. 

Fig.  492. 


Magnified  350  diameters. 


MOUTH.  — The  mucous  membraiie  of 
the  mouth,  which  becomes  continuous  with 
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Fig.  495. 


Two  glandular  vesicles  of  a human  racemose  mucous 
gland,  a,  basement  membrane;  4,  epithelium,  side 
view ; c,  the  same  in  surface  view. 

Magnified  300  diameters. 


Human  racemose  mucous  gland  from  the  floor  of  the 
cavity  of  the  mouth,  a,  areolar  coat ; 4,  excretory  duct ; 
c,  glandular  caeca  ; d,  lobular  ducts. 

Magnified  60  diameters. 

simple,  at  others  branched,  and  a number 
of  mucous  glands. 

Its  epithelium  is  of  the  pavement  kind, 
consisting  of  several  layers  of  delicate  cells ; 
these  are  roundish  in  the  deeper,  flattened 
and  polygonal  in  the  supeilicial  layers. 

Fig.  494. 


Diagram  of  two  lobular  ducts  of  a mucous  gland,  a,  common  duct ; 4, 
lobular  branch ; c,  glandular  vesicles  in  situ ; d,  the  same  separated,  and 
the  ducts  unfolded. 

Magnified  100  diameters. 

The  glands,  distinguished  according  to 
their  situation,  as  the  labial,  the  buccal,  and 
the  palatine  glands,  are  roimded,  about  1-36 
to  1-6"  in  size,  and  open  by  short  excretory 


very  readily;  and  then  the  cieca  appear  filled 
with  a granular  mass. 

The  ducts  of  the  lobules  have  a coat  of 
areolar  tissue,  with  networks  of  fine  elastic 
fibres,  and  a single  layer  of  cylindrical  epi- 
theliM  cells. 

The  mucous  liquid  of  the  mouth  con- 
tains, in  addition  to  detached  epithelial 
cells,  very  transpai-ent  corpuscles,  about 
1-2000  to  1-1500"  in  diameter,  consisting 
of  a delicate  cell-wall,  a nucleus,  with  a 
number  of  minute  moving  molecules.  We 
have  figured  these  among  the  Test-Ob- 
jects (PI.  1.  fig.  5).  They  ai'e  called 
mucous  or  salivary  coi-puscles. 
KoUiker  regards  them  as  a 
form  of  exudation  comuscles ; 
and  this  view  is  probably  cor- 
rect, for  they  may  occm'  in 
the  secretion  of  any  mucous 
surface,  and  have  no  special 
connexion  with  the  salivary 
glands : we  have  found  them 
m myriads  in  the  m-ine. 

The  secretion  of  the  mouth 
generally  contains  also  very 
slender  filaments  of  a fungus 
(Leptotheix),  with  species 
of  3Io7ias,  E.,  and  of  Vibrio, 

Bibl.  KoUiker,  Mikr.  Anat.  ii. 

MUCEDINES. — A family  of  Hjq)homy- 
cetous  Fungi,  forming  moulds  and  mildews 
upon  living  or  decaying  animal  or  vegetable 


the  skin  at  the  lips,  is  furnished  with  very 
numerous  conical  or  filamentous  papiUae 
resembling  those  of  the  skin,  sometimes 

Fig.  493. 


ducts  into  the  mouth.  They  consist  of 
glandular  lobules  enveloped  in  areolar  tissue 
with  elastic  fibres,  the  whole  being  sur- 
rounded by  a firmer  portion  or  capsule,  and 
a branched  duct.  The  lobules  are  composed 
of  a number  of  convoluted  canals  or  lobular 
ducts,  with  simple  or  compound  caeca  or 
glandular  vesicles,  each  consisting  of  a 
basement  membrane,  and  a single  layer  of 
angular  epithelial  cells.  The  latter  separate 


MUCEDINES. 


MUCEDINES. 


[ 473  ] 


substances,  and  contributing  to  their  de- 
composition, chai’acterized  bj^  a flocciilent 
mycelium  bearing  erect,  continuous  or  sep- 
tate, simple  or  branched,  tubular  pellucid 
filaments,  terminating  in  single  spores  or 
strings  of  spores,  which  soon  separate  from 
each  other,  and  lie  among  the  filaments  of 
the  mycelium.  This  tribe  includes  a number 
of  the  most  interesting  of  the  microscopic 
fungi,  noted  for  their  destructive  influence 
^on  organic  bodies  which  they  attack. 
Tne  species  of Botrytis,  Oidium,  &c.  spread 
with  wonderful  rapidity  as  mildews  over 
the  herbaceous  parts  of  vegetables  and  moist 
vegetable  substoces  generally;  in  the  former 
situations  their  spores  enter  the  stomata, 
their  mycelia  ramifyingamong  the  subj  acent 
cells,  and  carrying  decomposition  and  decay 
into  all  the  soft  structures.  They  are  most 
abundantly  developed  in  a close,  damp  at- 
morohere.  The  mycelia  of  other  kinds,  as 
of  Peniclllitjm,  gi'owing  in  liquids  con- 
taining organic  matter,  or  upon  decaying 
vegetable  substances,  produce  remarkable 
chemical  decompositions,  causing  a fermen- 
tation of  the  medium  in  which  they  exist. 

See  PENicrLLnr&i  and  Febmentation. 

Syn<y)m  of  British  and  nearly  allied  Genera. 

A.  Fertile  filaments  (pedicels)  simple  or 

branched,  terminating  in  single  spores  or 

a very  short  row. 

* Spores  simple, 

1.  Botrytis.  Pedicels  erect,  septate, 
branched ; branches  and  branchlets  septate ; 
spores  solitary,  on  the  tips  of  the  branch- 
lets,  which  are  either  racemose,  umbellate, 
cymose  (Polyactis),  paniculate,  verticillate 
(Acrostalaymus),  spicate  (Haplaria)  or  ca- 
pitate. 

2.  Peronospora.  Like  Botrytis,  but  the 
pedicels  without  septa. 

3.  Vei-ticHlium.  Pedicels  erect,  septate, 
with  whorled  branches  terminating  in  a 
solitai’y  spore  or  a short  row  of  spores. 

4.  Acremonium.  Pedicels  short,  subulate, 
branches  from  a horizontal  filament,  bearing 
single  smooth  spores. 

6.  Znigodesmus.  Like  the  last,  but  with 
echinulate  spores. 

6.  Oidium.  Pedicels  simple,  short,  erect, 
clavate,  septate,  bearing  usually  one,  some- 
times two  more  or  less  oval  spores. 

7.  Fusidium,  Pedicels?  Spores  elon- 
gate, fusiform. 

8.  Menispora.  Pedicels  erect,  septate, 
bearing  fusiform  or  cylindrical  spores,  at 
first  joined  in  bimdles. 


9.  Sceptromyces.  Pedicels  erect,  genicu- 
late, verticillately  branched ; branches  short, 
racemose ; spores  in  grape-like  bunches. 

**  Spores  septate. 

10.  Brachycladium.  Pedicels  branched 
above,  septate,  moniliform;  branches  and 
branchlets  forming  a sporiferous  capitulum ; 
spores  transversely  septate. 

11.  Trichothecium.  Pedicels  interwoven 
in  tufts,  the  central  erect,  fertile;  spores 
acrogenous,  didymous,  free,  commonly 
loosely  heaped  together. 

12.  Cephalothecium.  Pedicels  simple, 
continuous,  bearing  a terminal  head  of 
didymous  spores. 

B.  Erect  filaments  (pedicels)  terminating 
in  strings  of  spores. 

♦ Spores  simple. 

13.  Penidllium.  Pedicels  erect,  septate, 
enicillately  branched  above ; branches  and 
ranchlets  septate ; strings  of  spores  at- 
tached to  the  tips  of  the  branches. 

14.  Sporotrichum.  Pedicels  erect,  sim- 
ple, or  slightly  branched,  septate,  and  arti- 
culate, articulations  remote,  inflated ; spores 
simple,  usually  found  collected  in  heaps 
among  the  filaments. 

16.  Briarea.  Pedicels  erect,  septate, 
with  terminal  monilifonn  chains  of  spores, 
crowded  into  a head. 

16.  Gonatorrhodum,  Pedicels  erect,  sep- 
tate, vrith  chains  of  spores  in  a terminal 
head  and  in  whorls  at  the  joints. 

**  Spores  septate. 

17.  Bendryphium.  Pedicels  erect,  sep- 
tate, imbranched ; strings  of  spores  attached 
in  a bunch  to  the  apex ; spores  septate. 

18.  Dactylium.  Pedicels  erect,  septate, 
branched  above;  strings  of  septate  spores 
attached  singly  or  in  pairs  to  &e  apices  of 
the  branches. 

0.  Fertile  filaments  (pedicels),  inflated  at 
the  tips  or  at  various  points  in  their 
length,  with  projecting  points  or  warts 
on  the  inflations  bearing 

* Simple  spores. 

19.  Aspergillus.  Pedicels  continuous, 
erect,  simple  filaments,  inflated  into  a little 
head  at  the  summit,  bearing  monilifomi 
chains  of  spores,  crowded  into  a capitulum. 

20.  Rhinotriclmm.  Pedicels  erect,  sep- 
tate, sometimes  snaringly  branched,  the 
apices  clavate,  cellular,  bearing  scattered 
points  supporting  simple  spores. 
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21.  Papulaspora.  Pedicels  short  lateral 
branches  from  a creeping  filament,  termi- 
nating in  cellular  heads  oeset  -with  simple 
spores  on  the  areolae. 

22.  Rhopaloinyces.  Pedicels  erect,  not 
septate,  terminating  in  cellulai-  heads,  with 
simple  spores  on  the  ai’eolfe. 

23.  StachyUdmm.  Pedicels  erect,  articu- 
lated, whorled-branched  above;  branchlets 
geniculate  and  articulate;  spores  subpedi- 
cellate,  acciunulated  in  little  capitidifomi 
heads  inserted  at  the  tips  of  the  branches. 

24.  Gojiatohotrys.  Pedicels  erect,  sep- 
tate, with  joints  swollen  at  intervals,  the 
swollen  joints  bearing  globidar  heaps  of 
spores  on  short  spines  spirally  arranged. 

25.  Acmosporium.  Pedicels  erect,  sep- 
tate, branched  above ; branches  and  branch- 
lets  forming  a cynxe,  thickened  at  the  apex, 
and  fiu-nished  with  globidar  capitides  co- 
vered all  over  with  points;  spores  simple, 
attached  on  the  points  of  the  capitides. 

26.  Ilaplotrichiim.  Pedicels  erect,  septate, 
tenninating  above  in  a continuous,  simple, 
solitaiy,  sporiferoiis  head ; spores  simple. 

27.  Actinocladium.  Pedicels  erect,  sep- 
tate, iimbellately  branched  at  the  summit ; 
spores  simple,  accimiulated  at  the  tips  of 
the  branches. 

28.  Botryosporium.  Pedicels  erect,  sep- 
tate, with  short  spine-like  branchlets  above, 
spu-ally  arranged,  and  temiiuating  in  four 
or  five  short  points,  which  support  globidar 
heads  of  spores. 

**  Spores  septate. 

29.  Arthrobotrys.  Pedicels  simple,  sep- 
tate, -with  joints  swollen  at  intervals,  the 
swollen  joints  clothed  with  spines  beai’ing 
didymoiis  spores,  which  are  collected  into 
globulai'  heaps. 

Bibl.  See  the  genera. 

MUCOR,  Micheli. — A genus  of  Miicorini 
(Physomycetous  Fungi),  forming  a common 
moiild  of  paste,  decapng  fruits,  or  other 
vegetable  matters.  The  general  character 
is  that  of  an  intenvoven  mass  of  hori- 
zontal branched  fdaments,  sending  down 
little  root -like  ramules  and  pushing  up 
erect  fertile  filaments  (not  septate),  which 
branch  at  the  base  in  a stoloniferous  man- 
ner, and  thus  form  loosely  grouped  tufts. 
At  the  summit  of  the  erect  filaments,  a 
globular  vesicle  is  formed,  which  soon  be- 
comes cut  off  by  a septum.  Its  contents 
become  divided  by  segmentation  into  a lai’ge 
number  of  spores ; and  the  septum  at  the 
base  becomes  meanwhile  pushed  up  or  pro- 


truded into  the  centre  of  the  vesicle  so  as 
to  fomi  a kind  of  “ core,”  called  the  colu- 
mella. After  a time  the  vesicle  (peridiole) 
bursts  and  discharges  its  spores ; the  pres- 
sm’e  of  the  turgid  columella  apparently 
hastens  the  bursting.  The  dehiscence  takes 
place  either  by  a circidar  slit  just  above 
the  base  of  the  columella,  leaving  this 
alone,  surrounded  by  a narrow  ragged  collar 


Fig.  496. 


(Ascophnra-form.) 

Fig.  496.  Nat.  size,  growing  on  a le.af. 

Fig.  497.  Single  fertile  filaments,  with  the  columella 
collapsed,  and  fallen  like  a cap  over  the  end.  Magn.  50 
diams. 

(3Iiico]’),  or  the  peiidiole  biusts  above  and 
disappears  by  solution,  and  the  columella  col- 
lapses upon  the  pedicel  (AscopJiora,  fig.  497). 
The  membrane  of  the  peiidiole  of  M.  3£ncedo 
(and  perhaps  of  other  species)  is  clothed 
with  minute  spines.  The  erect  filament  is 
sometimes  simple,  sometimes  branched.  It 
appears  likely  that  the  columella  may  be- 
come converted  into  a second  peridiole,  by 
being  shut  off  by  a septum  which  is  con- 
verted into  a new  columella. 

It  has  been  imagined  that  Acbxya  is 
only  an  ac^uatic  form  of  3Incor,  and  this 
seems  not  improbable ; however,  the  expe- 
riments we  have  made  on  this  point  have 
hitherto  given  negative  results. 

The  species  of  Mucor  described  by  authors 
are  pretty  numerous ; but  we  think  consider- 
able allowance  for  variation  should  always 
be  made  in  this  genus.  Rhizopus,  Ehr.  = 
Mucor  when  distinctly  stoloniferous.  It 
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seems  veiy  doubtful  Avhether  IIydrophoha 
should  be  separated  from  Mucor. 

« Fertile  JiUiments  simple. 

1.  3L  dliicedo,  L.  (figs.  496-497).  Myce- 
lium byssoid,  peridiole  and  spores  globose, 
at  first  white,  ultimately  blackish.  (This 
includes  Ascophora  3Iucedo,  Tode.)  l^x- 
tremely  common.  Sowerby,  Fungi,  pi.  378. 
fig.  6;*GreA"ille  (Ascojihora),  Sc.  Crypt.  FI. 
pi.  269. 

2.  31.  caninus,  Pers.  Mycelium  byssoid, 
peiddiole  globose,  ultimately  yellow  or  fer- 
ruginous; spore  globose  or  elliptic.  Veiy 
common  on  excrement  of  dogs  and  cats  in 
wet  weather.  Grev.  Sc.  Crypt.  FI.  pi.  305. 

3.  31.  fusiyer,  Lk.  Mycelium  byssoid. 
Peridiole  globose,  ultimately  black ; spores 
spinie-shaped.  On  decajdng  fungi. 

4.  31.  clavatus,  Lk.  “ Mycelium  byssoid. 
Clavate  apices  of  the  fertile  filaments  simply 
penetrating  the  globose  peridiole ; spores 
globose,  at  first  white,  then  brown,  at  length 
black.”  On  rotten  pears.  (Possibly  only  a 
state  of  31.  3Iucedo  or  the  following.) 

6.  31.  amethysteus.  Myceliimi  thick, 
white,  closely  interwoven.  Peridiole  at  first 
white,  then  pale  yellow,  then  crystalline 
and  pmn  violet,  finally  violet -black  or 
brownish ; “ spore  globose,  filled  with  glo- 
bose sporidioles  (?).”  Fertile  filament  1-40" 
high.  On  rotten  pears  with  the  foregoing. 

6.  31.  delicatulus,  Berk.  Mycelium  form- 
ing a thin  velvety  stratum.  Very  minute, 
fertilefilanients  short,  peridiolesglobose,  pale 
yelloAV ; spores  globose.  On  rotting  gourds. 

7.  31.  succosus,  Berk.  Mycelium  fonning 
small,  pulvinate,  yellow,  spongy  masses. 
Peridiole  very  minute,  globose,  yellow,  at 
length  olive;  columella  minute.  On  dead 
shoots  of  Aucuba.  Berk.  A?in.  Nat.  Hist. 
vi.  pi.  12.  fig.  15. 

**  Fertile  Jilaments  branched. 

8.  31.  7'aniosus,  Bull.  Mycelium  woolly. 
Feiiile  filaments  racemose.  Peridioles  glo- 
bose, yellow,  then  bluish-grey  or  reddish- 
brown.  On  rotting  fungi.  Bulliard,  pi.  480. 

9.  31.  subtilisswms,  Berk.  Mycelium 
creeping,  filaments  exceedingly  slender. 
Fertile  filaments  branched,  the  short  patent 
branches  each  terminating  in  a globose  peri- 
diole ; spores  oblong,  elliptical.  A mildew  of 
onions.  Berk.  Hart.  Journ.  iii.  p.  97.  figs.  1-6. 

Bibl.  Berk.  Brit.  Flora,  ii.  pt.  2.  p.  332 ; 
Ann.  Nat.  Hist.  vi.  p.  433;  Hnrt.  Journal, 
iii.  p.  91 ; Fries,  Sumnia  Veg.  p.  487 ; Syst. 


3Lgc.  iii.  p.  318 ; Fresenius,  Beitr.  z.  3Iyco- 
loqie,  1 heft,  p.  4 (1860). 

‘MUCORINI.— A family  of  microscopic 
Physomycetous  Fungi,  constituting  Bie 
moulds,  &c.  common  on  most  decaying 
vegetable  and  animal  substances,  consisting 
of  a filamentous  mycelium,  forming  flocks 
and  clouds  in  or  on  decaying  matters,  bear- 
ing ve.sicles  (on  erect  pedicels  or  sessile) 
filled  with  minute  sporules,  discharged  by 
the  rupture  of  the  vesicles  {peridioles). 
These  plants  coinespond  among  the  theca- 
sporous  Fungi  to  the  Mucedines  among  the 
acrosporous  or  free-spored  orders.  The 
peridiole  consists  of  the  terminal  cell  of  an 
erect  filament,  enlarged  (like  the  head  on  a 
pin)  into  a globular  vesicle.  At  first  the 
caiity  of  this  vesicle  communicates  with 
that  of  the  pedicel,  but  a septum  is  soon 
formed ; in  some  genera  this  septum  is  flat, 
in  others  projecting  into  the  interior  of  the 
peridiole  like  the  punt  ” of  a bottle,  form- 
ing a hemispherical  or  cylindrical  columella. 
While  this  columella  rises  in  the  peridiole, 
the  latter  becomes  filled  with  spores,  fonn- 
ing thus  a polysporous  sporange,  and  it 
bursts  to  let  them  escape. 

The  manner  of  bursting  of  the  sporange 
and  the  form  of  the  central  column  vary 
much,  and  afford  generic  characters.  The- 
lactis  presents  a remarkable  peculiarity : each 
filament  tenniuates  in  a sporange  containing 
a great  nnmber  of  spores,  while  at  its  base 
it  gii'es  origin  to  whorls  of  branches,  the 
terminal  cells  of  which  remain  sterile. 

Syzygites  is  stated  by  Ehrenberg  to  exhi- 
bit a phaenomenon  of  conjugation  of  its 
branches,  like  that  of  the  Zygnemace£e 
among  the  Algae.  (See  Syzygites.) 

Some  observations  have  been  published 
by  Be  Bary,  tending  to  show  that  the  genus 
Furotium  only  rmresents  certain  conditions 
oi  AspergiUus.  From  a recent  examination 
of  these  plants,  we  have  reason  to  believe 
that  Be  Bary  is  mistaken  in  his  conclu- 
sions ; his  account  of  the  early  development 
of  the  peridiole  of  Furotium  is  certainly 
erroneous.  Furotium  should  prcraerly  stand 
among  the  PEnisnonACEi.  (See  Euno- 
TiUM.)  Aci'ostalagnms  is  now  regarded  as 
a form  of  Trichothecium  or  Botrytis. 

Synopsis  of  British  and  allied  Genera. 

1.  Phycomyces.  Peridiole  pear-shaped, 
separated  from  the  apex  of  the  erect  pedicel 
by  an  even  joint;  opening  by  an  umbilicus. 
Spores  oblong,  very  large.  Filaments  cajs- 
pitose,  tubular,  continuous,  and  shining. 
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2.  Hydrophora.  Peridiole  subglobose, 
membranous,  dehiscent,  at  first  crystalline, 
aqueous,  then  turbid,  and  at  length  indu- 
rated, persistent.  Columella  absent  j spores 
simple,  conglobated. 

3.  Mucor,  Peridiole  subglobose,  sepa- 
rating like  a cap  (leaving  an  annular  frag- 
ment attached^  from  the  erect,  simple, 
continuous  pedicel,  or  bm-sting  iiTegularly ; 
columella  cylindrical  or  ovate,  spores  simple. 

4.  (?)  Acrostalagmus.  Peridioles  globose, 
with  a columella ; at  the  points  of  doubly- 
verticiUate  branches  fr’om  an  erect  pedicel. 

6.  ^gerita.  Peridiole  spherical,  very 
fugacious;  sporidia  soon  scattered  like  white 
meal  over  the  grumous  receptacle. 

6.  Piloholus.  Peridiole  globular,  sepa- 
rating like  a cap  frrom  the  short  stalk 
composed  of  a single  cell,  attached  on  a 
imicellular  ramified  mycelium;  columella 
conical ; spores  very  numerous,  fr'ee  in  the 
peridiole. 

7.  Syzygites.  Filaments  erect,  simple, 
very  much  branched  above,  branches  and 
branchlets  di-  or  tri  - chotomous,  fertile 
branches  forcipate,  bearing  pairs  of  oppo- 
site internal  clavate  branches,  which  sub- 
sequently coalesce. 

8.  (?)  Eurotium.  Peridiole  cellular-mem- 
branous, sessile,  at  length  bui’sting  irregu- 
larly ; spores  produced  by  a central  cellular 
nucleus  which  breaks  up  into  numerous 
parent  cells  (asci),  in  which  4-8  minute 
spores  are  formed  and  finally  set  free ; fila- 
ments of  the  mycelium  radiating  from  the 
base  of  the  peridiole. 

Excluded  genera.  Ascophora  = Miicor ; 
Thdactis  = Mucor  ? ; RMzopus  = Mucor. 

MUCOUS  CORPUSCLES.  See  Mouth. 

MUCOUS  MEMBRANES.— Those  in- 
ternal canals  and  cavdties  of  the  body  which 
open  externally,  as  the  alimentary  canal, 
bladder,  &c.,  are  boimded  by  what  may  be 
regarded  as  internal  prolongations  of  the 
skm,  called  mucous  membranes. 

They  consist  of  four  layers : — 1,  an  inner- 
most or  epithelial  layer,  corresponding  to 
the  cutaneous  epidermis ; 2,  a subjacent 
structureless  basement  membrane,  which  is 
not  always  separable  and  demonstrable ; 
next  comes  3,  a layer  of  variable  thickness, 
consisting  of  areolar  and  elastic  tissue,  well 
supplied  with  blood-vessels  and  nerves, 
often  containing  numerous  small  glands, 
frequently  furnished  with  conical  or  tilifoiin 
processes  termed  papillae  or  villi,  and  some- 
times traversed  by  muscular  fibres.  These 
three  layera  form  the  proper  mucous  mem- 


brane ; and  are  supported  by,  4,  an  outer- 
most submucous  layer  or  coat,  composed  of 
the  same  elements  as  the  last,  but  much 
more  lax  in  structure,  and  frequently  con- 
taining fatty  tissue. 

The  mucous  membranes  are  usually  very 
vascular;  and  injected  preparations  of  them 
are  very  beautiful,  and  to  some  extent  cha- 
racteristic. 

The  size  and  foimi  of  the  epithelial  cells 
are  to  a certain  extent  also  characteristic, 
especially  those  of  the  uppermost  layer; 
and  a knowledge  of  the  peculiar  structure 
in  individual  cases  is  of  use  in  determining 
the  source  of  morbid  mucous  products  mixed 
with  epithelial  cells. 

See  the  special  articles. 

MUCUS. — Natural  mucus  contains  no 
essential  morphological  elements.  As  ordi- 
narily met  with,  it  often,  however,  exhibits 
some  epithelial  cells,  mucous  corpuscles, 
and  numerous  granules ; and  the  peculiar 
mucous  matter  has  a sLriated  or  fibrous 
Mpearance,  mostly  produced  aidificially. 
The  abnormal  elements  are  principally  those 
of  inflammation. 

Bubl.  See  Chemistey,  animal. 

MUD. — The  organisms  found  in  mud  ai’e 
very  numerous  ; they  consist  principally  of 
Diatomacese  and  other  minute  Algae.  The 
surface  of  mud  is  often  covered  with  yel- 
lowish or  greenish  layers,  composed  almost 
entirely  of  these  organisms.  The  most 
beautifril  and  most  numerous  forms  of  Dia- 
tomaceae  are  found  in  the  mud  of  sea-water, 
or  that  of  tidal  rivers.  On  exposing  a bottle 
of  mud  and  water  to  the  light,  they  will 
rise  to  the  surface  of  the  mud,  some  adher- 
ing to  the  side  of  the  bottle  next  the  light, 
and  can  then  be  easily  separated.  The  sur- 
face of  fr’eshwater  mud  frequently  appears 
of  a blood-red  colour,  fr'om  the  presence  of 
Tubifex  rimdorum. 

MUREXIDE.  See  Ammonia,  pubpu- 
EATE  OF,  p.  31. 

MURIATE  OF  AMIVIONIA.  See  Am- 
monia, HYDEOCHLOEATE  OF,  p.  30. 

MUSA,  Tournef. — A genus  of  Musaceae 
(Monocotyledon ous  Flowering  Plants),  com- 
prising the  Bananas  and  Plantains.  The 
fibro-vascular  bundles  of  Musa  afford  ex- 
amples of  spiral  vessels  with  nimierous 
spiral  fibres  (see  Spieal  Steuctuebs). 
Musa  textilis  affords  the  fibre  called  Manilla 
hemp  (see  PI.  21.  fig.  7).  See  Fibeous 
Steuctuebs. 

MUSCA,  Linn. — A genus  of  Dipterous 
Insects,  of  the  family  Muscidae. 
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It  would  be  of  little  use  to  detsil  the  cha- 
rnctera  of  this  »enus,  as  they  vai'y  so  much 
according  to  different  authors.  Among  the 
■well-known  species  (all  of  which  ha'N'eUeen 
formed  into  new  genera),  we  may  mention : 

1.  Mmca  domestica,  h.,  common  house- 
fly. Third  joint  of  antennte  thrice  the 
length  of  the  second  j style  plumose,  eyes 
reddish  bro'wn,  front  of  head  white,  the 
rest  black;  thorax  blackish  gray  with  four 
longitudinal  black  bands,  abdomen  blackish 
bro'wn  abo've,  ■with  blackish  elongated  spots, 
pale  yello'wish  bro'wn  beneath. 

2.  M.  carnaria,  L.  {Sarccyphaga,  Meigen), 
the  flesh-fly.  Antennae  feathery;  head 
golden-yellow  in  front,  eyes  reddish ; thorax 
gray  with  black  longitudinal  lines,  abdomen 
black,  -with  four  square  white  spots  on  each 
segment,  all  the  body  strewed  with  black 
hturs.  Viviparous,  1-2"  long. 

3.  M.  Cmsar,  L.  {Lucilia,  Donoy.).  No 
spots,  abdomen  green,  with  a metallic  lustre. 

4.  M.  vomitoria,  L.  (^Callvphora,  Donov.), 
bluebottle  or  blow-fly.  Head  yello'wish, 
golden  or  white,  eyes  bro'wn ; thorax  black ; 
abdomen  shining  blue  ■with  black  stripes 
and  long  black  hail’s. 

The  larvae  are  kno'wn  as  gentles.  The 
ova  or  larvae  are  deposited  upon  animal  or 
vegetable  substances,  mostly  in  a state  of 
decay,  upon  which  they  live. 

Several  parts  of  the  species  of  Musca  are 
of  general  microscopic  interest, — as  the 

C’  )8cis  (PI.  26.  fig.  29)  with  its  two  fleshy 
(c),  kept  expanded  by  a beautiful  and 
elastic  ftamework  of  modified  tracheae ; the 
setae  or  lancets  (6),  which  are  modified 
maxillae,  sometimes  rudimentary,  with  their 
palpi  (a)  at  the  base ; the  remarkable  an- 
tennae (PI.  26.  fig.  20) ; the  elegant  tarsus 
(PI.  27.  fig.  7 a),  with  its  terminal  spine,  pul- 
viUi  (figs.  7, 8 & 9)  and  claws ; and  the  rudi- 
mentary -wings  (halteres.  Insects,  p.  387). 

6.  Musca  pumilionis  (Chlorops,  Meig.) 
deposits  its  eggs  in  the  young  wheat-gi’ain, 
which  is  consumed  and  destroyed  by  the 
larvae. 

Many  other  menibera  of  allied  families  of 
Diptera,  commonly  known  also  as  flies,  are 
of  microscopic  interest,  on  account  of  their 
oral  setae  or  lancet-like  organs. 

BiBii.  Westwood,  Introduction,  <^c. ; Mac- 
quart,  Hist.  Nat.  d.  Ins.  Dipt. ; Meigen, 
iSyst.  Be.schr.  d.  hek.  eur.  zweijtiig.  Insect. ; 
iCieller,  Gesch.  d.  gemein.  Stubenfticge. 
MUSCACE^.  See  Mosses. 

MUSCLE. — Muscular  tissue  forma  the 
greater  portion  of  the  flesh  of  animals. 


] 

It  occurs  in  two  principal  forms ; one  of 
which  is  termed  organic,  unstriated,  or  un- 
striped muscle;  the  other,  voluntary,  striated 
or  striped  muscle. 

Unstriated  muscle. — This  consists  of  more 
or  less  elongated,  somewhat  spindle-shaped, 
narrow  fibres  (p.  67.  fig.  34),  having  the 
import  of  cells,  and  hence  often  called 
fibre-cells.  They  are,  however,  solid.  Each 
contains  an  elongated  nucleus,  broimht  to 
light  by  the  addition  of  acetic  acid,  but 
exhibiting  no  nucleolus.  The  fibres  are 
of  variable  length  (fi’om  about  1-680  to 
1-250"),  and  1-6000  to  1-3500"  in  diameter. 
They  sometimes  exist  singly  in  the  midst  of 
areolar  tissue ; at  others  they  are  united 
into  rounded  or  flattened  bundles,  and  sur- 
roimded  by  an  imperfect  kind  of  sarcolein- 
ma,  composed  of  areolar  tissue  with  elastic 
fibres. 

They  occur  most  abimdantly  in  the  hoUow 
■viscera,  as  the  stomach,  the  intestines,  the 
bladder,  and  the  uterus ; but  they  also  exist 
in  other  situations,  as  the  spleen,  trachea 
and  bronchi,  the  dartos,  the  arteries,  veins, 
and  lymphatics,  the  prostate  gland,  fallo- 
pian tubes,  m’ethra,  viUi  of  the  small  intes- 
tines, the  skin,  iris,  &c. 


Fig.  498. 


Unstriated  muscular  fibres  from  the  oesophagus  of  a 
pig,  after  treatment  with  dilute  nitric  acid. 

Magnified  10  diameters. 


Striated  muscle. — The  structure  of  striated 
is  more  complex  than  that  of  unstriated 
muscular  tissue.  It  consists  of  a number 
of  very  slender  fibres,  called  fibriUse,  con- 
nected into  bundles,  termed  primitive  bun- 
dles or  fasciculi,  each  of  which  is  enclosed 
in  a sheath  or  sarcolemma.  The  primitive 
bundles  are  again  united  into  secondai’y  and 
tertiary  bundles,  the  whole  being  bound 
together  by  a connected  mass  of  areolar  and 
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Transverse  section  of  a portion  of  the  sterno-cleido- 
mastoideus : a,  outer  perim3'sium ; 6,  inner  perimysium  ; 
c,  primitive  and  secondary  muscular  bundles. 

Magnified  50  diameters. 

Fig.  500. 


Transverse  section  of  the  muscular  fibres  or  primitive 
bundles  of  the  human  gastrocnemius : a,  sarcolcmma 
and  interstitial  areolar  tissue;  by  section  of  fibrillee  and 
intermediate  substance. 

Magnified  350  diameters. 

clastic  tissue  surrounding  each  of  them,  and 
fomiing  the  perimysium.  This  arrangement 
is  best  seen  in  a transverse  section  (fig.  499). 

The  primitive  himdles  ai’e  from  about 
1-1000  to  1-200"  in  diameter,  and  of  a 
rounded  or  polygonal  form  (fig.  500).  Their 
surfaces  are  marked  by  a nimaber  of  ferans- 
verse  strife,  which  fonns  the  most  charac- 
teristic appearance  of  the  tissue.  They  also 
exhibit  in-egulai’  longitudinal  strife,  which 
are  the  indications  of  the  component  fihrillfe 
(PI.  17.  fig.  35). 

The  sheath  or  sarcolemma,  when  sepa- 
rated from  the  muscular  substance  by  treat- 
ment with  water,  acetic  acid,  and  alkalies, 
in  which  it  is  insoluble,  forms  a structiu’eless, 
transparent  and  smooth  membrane.  It  is 
perhaps  most  easily  seen  in  the  muscle  of 
fishes  oy  .simple  dissection  (PI.  41.  fig.  18). 


MUSCLE. 
Fig.  501. 


Fig.  502. 


Portion  of  a primitive  bundle  treiited  with  acetic  acid  : 
a,  sarcolcmma ; b,  single  nucleus ; c,  twin  nuclei  sur- 
rounded by  granules  of  fat. 

Magnified  450  diameters. 

On  its  inner  side  are  numerous  spindle- 
shaped  or  lenticular  nuclei  (fi^.  501). 

The  ultimate  or  primitive  fihrillfe  in  man 
are  about  1-20,000"  in  diameter,  and  each 
exhibits  numerous  regMarly  alternating  light 
and  dark  portions  (PI.  17.  fig.  36/) ; the 
relative  positions  of  the  two  may,  however, 
be  made  to  change  by  altering  the  focus. 
The  ends  of  the  tibriUfB 
fU'e  distinguishable  in 
ti’ansverse  sections  of  the 
primitive  bundles ; and 
their  lateral  margins  are 
perfectly  sfraight. 

Different  views  have 
been  taken  of  the  stiaic- 
tm’e  of  the  fibriUfe,  and, 
in  fact,  of  the  general 
structure  of  muscle. 

Thus  theultimate  fibriUte 
have  been  described  as 
monilifonn  or  beaded 
(PI.  17.  fig.  36  c)  j this 
appearance,  however, 
arises  fr’om  an  optical  illu- 


sion, connected  either 


a primitive  bundle, 
magnified  350  diame* 


with  imperfection  in  the 
object-glassesused,  view- 
ing the  object  in  too 
much  liquid,  or  the  use 

of  too  low  an  object- 

glass,  and  too  high  an  tors,  partly  separated 
eVG-DieCG.  disks,  side  view.  By 

X , ^ rt,  * T the  same,  rather  more 

it  Oltcn  ilflppGllS,  GS-  magnified,  end  view. 

pecially  when  muscle 
has  been  kept  in  spirit,  that  it  separates 
transversely  into  a number  of  flat  disks 
(fig.  502) ; hence  it  has  been  rfewed  as 
consisting  of  these  dislcs.  Again,  as  under 
certain  conditions  it  separates  longitudinally 
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into  fibrillffi  and  transversely  into  disks, _ it 
lias  been  supposed  to  consist  of  ‘ primitive 
particles  ’ or  ‘ sarcous  elements  ’ united  end 
to  end  as  well  as  laterally.  We  admit  the 
existence  of  the  primitive  fibrillai  as  original 
components  of  muscle,  although  there  can 
be  fittle  doubt  that  the  fibnllse  are  not 
homogeneous,  and  of  uniform  constitution 
either  chemical  or  physical.  On  carefully 
examining  them  at  different  foci,  it  is  seen 
tliat  those  portions  of  isolated  fibrils  which 
appear  dark  when  the  margins  of  the  fibrils 
are  best  in  focus,  are  more  highly  refractive 
than  the  intermediate  portions,  as  shown 
by  the  greater  luminosity  they  acquire  on 
altering  the  focus  of  the  object-glass ; and 
that  this  focal  effect  does  not  anse  from  a 
lenticidar  form  of  the  parts  is  evident  from 
the  straight  condition  of  the  margins  of  the 
fibrils.  Hence  these  more  highly  refr-active 
parts  probably  constitute  the  proper  mus- 
cular substance,  connected  in  the  direction 
of  their  length  by  a different  kind  of  sub- 
stance, which  becomes  brittle  under  the 
action  of  spuit,  whilst  the  foimer  does  not ; 
for  the  line  of  separation  into  the  disks 
occm-s  through  the  less  highly  refr’actiye 
portions.  And  that  these  compound  fibrils 
naturally  exist  is  shown  by  their  being  di- 
stinguishable in  a primitive  bundle  without 
the  use  of  reagents,  or  even  of  mechanical 
means. 

It  has  also  been  supposed  that  the  idti- 
mate  fibrils  are  composed  of  cells  arranged 
end  to  end ; and  the  appearance  represented 
in  PI.  17.  fig.  36  a,  which  is  sometimes  met 
with,  might  coimtenance  this  notion.  But 
whenever  it  is  seen,  there  is  imperfect  defi- 
nition, from  the  presence  of  too  much  liquid, 
or  some  other  cause ; for  we  have  never 
observed  it  when  the  object  was  properly 
arranged  and  examined. 

There  are  other  appearances  exhibited  by 
the  fibrillse  which  cannot  at  present  be  satis- 
factorily explained.  Thus,  sometimes  each 
more  highly  refractive  portion  is  divided  by 
a dark  line,  indicating  less  refr'action  at  that 
part  (PI.  17.  fig.  36  d,  talcen  at  the  elevated 
focu.s) ; at  others  the  same  part  appears 
bounded  at  each  end  by  a ti'ansvei’se  dailc 
line  (fig.  .36  h),  or  both  parts  are  tmversed 
mesially  by  a transverse  dark  line.  In  some 
instances  we  have  noticed  a very  delicate 
constriction,  which  would  account  for  these 
appearances ; but  the  indication  of  this  we 
have  failed  to  discover. 

The  dark  portions  of  the  various  fibrillss 
of  the  primitive  bundles  being  opposite  to 


each  other,  gives  rise  to  the  coarser  dark 
sti-ise  seen  imder  a low  power.  But  it  often 
happens  that  by  pressure  or  manipulation 
this  natural  relation  is  destroyed,  the  direc- 
tion of  the  strife  altered,  and  sometimes 
those  of  one  bimdle  are  made  to  alternate 
■with  those  of  the  next.  ITence_  arises  an 
appearance  of  transverse  or  spiral  fibres 
(PI.  17.  fig.  35)  ; but  none  such  really  exist 
in  muscle. 

The  proper  substance  of  muscle  consists 
chemically  of  a proteine  compound  called 
syntonine,  resembling  fibrine  in  several  of 
its  propei-ties,  but  differing  from  it  jn  the 
gi-eater  action  of  dilute  muriatic  acid,  &c. 
By  pressing  muscle,  a liquid  is  obtained  con- 
taining some  peciiliar  organic  substances. 
This  liquid  probably  exists  between  the 
fibriUjE. 

The  imstriated  and  the  striated  muscular 
fibres  have  the  same  chemical  composition. 

In  regard  to  the  development  of  muscle, 
in  its  earliest  stage  it  consists  of  nucleated 
cells;  these  become  fusifonn,  ananged  in 
rows,  and,  uniting  by  then’  ends,  fonn  fibres. 
The  proper  muscular  substance  is  then 
formed  ■within  them,  as  a secondary  deposit, 
from  the  inner  surface  of  the  cells  towards 
the  centre,  until  the  whole  is  solidified. 

The  muscles  are  very  vascular.  The 
smaller  branches  of  the  vessels  mostly  run 
parallel  to  the  primitive  bundles  in  the  peri- 
mysium, and  anastomose  by  transverse  or 
oblique  branches. 

They  are  also  well  supplied  with  neiwes ; 
these  mostly  teiminate  in  a plexus  of  looped 
branches  (fig.  503). 

Muscle  undergoes  impoidant  changes  in 
disease.  Woimds  ai-e  filled  up  with  areolar 
or  tendinous  tissue.  In  atrophy  and  fatty 
degeneration,  the  bimdles  become  smaller, 
softer,  more  readily  broken  up,  the  trans- 
verse strife  and  fibriUte  indistinct,  or  appa- 
rent!}' absent,  and  contain  yello’wish  or  brown 
pigment-granules,  ■with  more  or  less  nume- 
rous globules  of  fat  (PI.  30.  fig.  14  a),  and 
sometimes  a large  nmuber  of  nuclei  or  small 
cells. 

The  interfascicular  areolar  tissue  is  also 
sometimes  increased  in  amount,  and  fatty 
tissue  developed  in  it.  Sometimes  the  mus- 
cular substance  is  partially  absorbed,  and 
the  sarcolemma  contracting,  gives  the  bun- 
dles amonilifonn  appearance  (PI.  30.  fig.  145). 
In  tetanus,  the  fibres  become  varicose  and 
often  ruptured,  and  the  strife  closer. 

The  muscular  tissue  of  the  lower  Verte- 
brata,  and  some  of  the  Invertebrata,  agrees 
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essentially  in  structure  wth  that  of  man ; 
but  the  sarcolemma  is  often  much  thicker, 
tlie  fibrillffi  larger,  and  the  nuclei  contained 
^\^thin  the  substance  of  the  bundles,  and 


Fig.  603. 


Termination  of  the  branches  of  a nerve  in  a portion  of 
the  omohyoideus  muscle,  treated  with  caustic  soda. 
a,  meshes  of  the  terminal  plexus ; b,  loops ; c,  muscular 
fibres. 

Magnified  350  diameters. 

sometimes  arranged  in  re^ar  linear  series. 
The  margins  of  the  bundles  are  also  some- 
times uneven,  and  rounded  at  regular  inter- 
vals (PI.  17.  fig.  35),  giving  the  appearance 
of  their  being  surrounded  by  fibres. 

In  many  of  the  lower  members  of  the  In- 
vertebrata,  although  the  substance  of  the 
body  is  volimtarily  contractile,  no  trace  of 
bundles  or  fibres  can  be  detected. 

To  obtain  the  separate  fibrillte  of  striated 
muscle,  the  tissue  should  be  macerated  for 
about  two  hours  in  alcohol.  This  removes 
any  fatty  matter,  and  renders  the  fibriUae 
more  easily  separable,  by  dissection  with 
mounted  needles.  The  fibrillae  are  very 
minute,  as  we  have  stated;  hence  a very 
small  portion  of  the  -tissue  only  should  be 
taken  for  examination.  That  of  fishes  (the 
cod  or  the  skate),  or  of  reptiles  (the  frog),  is 
the  best  for  the  purpose. 

The  unstriated  muscular  fibres  are  best 
seen  in  muscle  which  has  been  treated  with 


dilute  nitric  or  muriatic  acid  (1  part  acid  to 
4 water).  This  renders  them  more  opaque, 
and  often  curiously  tortuous  or  spiral  (fig. 

Bibl.  Kolliker,  Mikrosk.  Anat.  ii.  and  the 
Bill. ; Henle,  Allgem.  Anat. ; Bowman,  Todd’s 
Cycl.  iii.  art.  Muscle,  and  Phil.  Trans.  1840- 
41 ; Bonders,  Mulder's  Physiolog.  Chem. ; 
Lebert,  Ann.  des  Sc.  Mat.  3 sdr.  xiii. ; and 
the  Bibl.  of  Chemistby,  animal. 

MUSHROOMS.  See  Agabicus. 

MUSSEL. — The  species  of  Mollusca 
commonly  known  as  mussels  are  of  interest 
to  the  microscopist,  on  account  of  their  ali- 
mentary canal  containing  Diatomacese ; the 
same  probably  applies  also  to  other  marine 
and  ac^uatic  Mollusca,  as  weU  as  other  ani- 
mals living  upon  these  minute  Algae. 

If  it  be  required  to  obtain  the  valves  only, 
the  entire  animal  may  be  dissolved  in  hot 
nitric  acid,  and  the  residue  washed  as  usual 
in  preparing  the  Diatomaceae. 

The  gills  of  the  common  marine  mussel 
{Mytilus  edtdis)  are  well  adapted  for  the 
examination  of  the  cilia  and  ciliary  motion. 

Mussels  also  frequently  contain  the 
‘ nurses  ’ and  larvae  ( Cercarim)  of  JDistoma 
and  other  Trematoda  (Entozoa). 

One  of  the  Acarina,  Hydrachna  (?)  con- 
charum  (or  Limnochares  (?)  anodontce),  is 
found  in  the  pallial  cavity  or  beneath  the 
outer  lamella  of  the  branchial  plates  of  the 
Naiadeae  (Z7mb,  &c.). 

Bibl.  DicMe,  Ann.  Nat.  Hist.  1848.  i. 
p.  322 ; Vogt,  A7in.  des  Sc.  Nat.  3 s6r.  xii. ; 
and  the  Bibl.  of  Mollusca. 

MUSTARD. — The  best  mustard  consists 
of  the  OTOund  seeds  of  Sinapis  nigra  (Cruci- 
ferae);  but  those  of  S.  alba  are  largely  em- 
ployed. The  structures  of  these  grains  are 
very  different  from  the  substances  most 
commonly  employed  for  adulteration, — for 
example,  Avheat-flour,  which  is  known  by 
its  starch-granules.  Inferior  samples  con- 
tain vaiiable  quantities  of  the  husk  of  the 
seed,  which  may  be  detected  by  the  micro- 
scope. Mustard  is  generally  coloured  arti- 
ficially, especially  when  adulterated  with 
white  meals,  by  means  of  Tubmebic,  the 
peculiar  colour-cells  of  which  are  readily 
recognizable. 

Bibl.  Hassall,  Food  atid  its  Adulterations, 
p.  123. 

MYCOPHYCE^. — The  name  applied 
by  Kiitzing  and  some  other  authors  to  a 
collection  of  obscure  vegetable  productions, 
resembling  the  mycelia  of  Fungi,  but  having 
the  habit  of  Algie.  It  includes  the  Crypto- 
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coccea,  Leptomitexe,  Saprolegniete,  and  Phcp.o- 
nemexe  of  Kiitzing. 

Bibl.  Kiitzing,  Sp.  Alg.  p.  14o ; Phycol. 
Generalis,  p.  146. 

MYCOTHAMNION,  Kiitz.  — One  of 
Kiitzing’s  genera  of  Leptomiteous  Algre, 
composed  of  obscure  byssoid  productions 
growing  in  foul  water.  Probably  the  mycelia 
of  fungi. 

MTOBIA,  Hevd.  See  Acarus,  p.  6. 

MYRIANGIUM,  Berk,  and  Mont.— A 
genus  of  Colleniacese  (Lichens),  fonning 
small  orbiculate  patches,  radiately  plicate 
round  the  edge,  with  shield-shaped  apo- 
thecia  of  the  same  colour ; grovnng  on  the 
branches  of  trees.  M.  Curtisii  has  been 
found  in  the  Channel  Islands. 

Bibl.  Berkeley  and  Montagne,  Ann.  des 
Sc.  Nat.  3 s4r.  xi.  p.  245 ; London  Journal 
of  Botany,  Feb.  1846,  p.  72. 

MYRIAPODA. — Ab  order  of  Insects. 

Char.  Wings  absent;  legs  numerous; 
tliorax  not  separated  from  the  abdomen. 

These  animals  are  commonly  known  as 
centipedes  or  millipedes. 

The  body  is  usually  long,  cylindrical 
or  flattened,  and  consisting  of  numerous 
rings  or  joints.  The  head  distinct,  and  the 
jointed  legs  arranged  on  each  side  of  the 
body  throughout  its  length.  A few  of  them 
are  broad,  short,  and  flattened,  somewhat 
resembling  wood-lice.  The  head  is  furnished 
with  a pair  of  antennse.  Behind  these  are 
laterally  placed  the  eyes,  which  in  some  are 
absent ; they  consist  of  mostly  a group  of 
ocelli. 

The  stnicture  of  the  trophi  yaries  in  the 
different  genera.  The  labrum  is  small,  and 
usually  consolidated  with  the  cephalic  plate. 
The  mandibles  (PI.  28.  flgs.25,266)  are  often 
large  and  powerful,  somewhat  resembling 
those  of  the  spiders,  and,  like  them,  traversed 
by  a canal,  through  which  the  duct  of  a 
poison-gland  passes.  The  maxillae  are 
smaller,  softer,  and  famished  with  two 
palpi.  The  labium  (PI.  28.  fig.  26  «r)  is 
often  deeply  cleft,  its  anterior  and  inner 
margin  elegantly  toothed,  and  to  it  are 
attached  the  labial  palpi  (fig.  26  c).  In  some 
the  labial  palpi  and  mandibles  are  absent, 
the  labium  mnning  a kind  of  sheath  or 
suctorial  rostrum. 

One  or  two  pairs  of  legs,  with  a single 
claw,  are  attached  to  each  joint  of  the  body. 

The  internal  stmcture  resembles  that  of 
other  insects. 

'I’he  sexes  are  .separate.  Tlie  embryo,  on 
escaping  from  the  ovum,  has  but  few  legs, 


sometimes  three  pairs,  at  others  none,  the 
number  bcnng  augmented  each  time  the 
skin  is  cast;  tlie  same  applies  to  the  ocelli. 

The  Mvi’iapoda  live  in  dark  places,  be- 
neath the  bark  of  trees,  under  dead  leaves, 
stones,  &c. 

They  foim  veiy  interesting  objects  when 
properly  prepared  and  mounted.  The  small 
ones,  when  slightly  compressed  between 
two  glasses,  dried  ni  that  position,  subse- 
quently macerated  in  oil  of  tui'pentine,  and 
mounted  in  balsam,  become  veiy  transpa- 
rent, and  show  the  stnicture  beautifully; 
the  nervous  ganglia  and  cords  are  often  very 
distinctly  seen  m these  specimens  without 
dissection.  The  abdomen  of  the  longer 
specimens  should  be  slit  up  with  fine  scis- 
sors, and  the  viscera  removed  ; the  integu- 
ment being  gently  compressed,  and  dried  as 
above. 

Bibl,.  Newport,  Linn.  Trans,  xix. ; id. 
Phil.  Trans.  1841;  Gervais,  Ann.  des  &. 
Nat.  2 s6r.  vii. ; Leach,  Linn.  Trans,  xi. ; 
R.  Jones,  TodJ's  Cycl.  Anat.  and  Phys.  iii. ; 
Fabre,  Ann.  des  Sc.  Nat.  1855.  iii.  {Ann.  Nat. 
Hist.  1857.  xix.  p.  162). 

MYRIOCEPILVLr^r,  De  Not.  See 
Cheirospora. 

MYRIONEiSLA.,  Grev. — Ageniis  of  Myii- 
onemacere  (F ucoid  Alga?),  consisting  of  mi- 
nute epiphytic  plants,  forming  patches  of 
short,  erect,  simple,  jointed  filaments,  spring- 
ing from  a thin  expanded  layer  of  decum- 
bent cohering  filaments.  Thej'  are  described 
as  bearing  oblong  ‘ spores ; ’ but  these  are 
probably  sporanges  producing  zoospores;  and 
it  is  probable  that  they  are  accompanied  by 
septate  sporanges,  as  in  Elachistea. 

1.  M.strangulanSjGxey.  Patches  convex, 
confluent ; erect  filaments  clavate ; ‘ spores  ’ 
on  the  decumbent  filaments.  Fomiing  dark- 
brown  dot-like  spots  on  Ulvxe,  or  little  rings 
roimd  Entcromo>ph<s.  Grev.  &.  Crypt.  Flor. 
pi.  300. 

2.  M.  Leclancherii,  Chauv.  Patches  or- 
bicular; erect  filaments  cylindrical;  ‘spores’ 
on  the  decumbent  filaments.  Forming 
patches  1-12  to  1-4"  in  diameter  (at  first  like 
a Coleochcete)  on  decaying  fronds  of  BJiody- 
menia  and  Viva.  Harv.  Phyc.  Brit.  pi.  41  A. 

3.  M.  punctiforme,  Lyngb.  Patches 
globose ; filaments  tapering  to  the  base ; 
‘ spores  ’ fixed  to  the  erect  filaments  near 
their  bases,  and  veiy  naiTow.  Forming 
minute  patches  on  Ceramia,  Chylocladia. 
Harv.  1.  c.  pi.  41 B. 

4.  31.  clavatum,  Caim.  An  obscure  spe- 
cies. Hook.  Brit.  FI.  ii.  pt.  1.  p.  301. 
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Bibl.  Op.  cit.  sup. ; Harvey,  Brit.  Mar. 
AUj.  p.  51,  pi.  10  E. 

MYRIOXEMAOEzE. — A family  of  Fii- 
coideae.  Olive-coloured  sea-weeds,  with  a 
tuber-shaped  or  crustaceous  spreading  frond, 
sometimes  minute  and  parasitical.  Ovoid 
unilocular,  and  filamentous  multilocular 
sporanges  attached  to  the  supei-ficial  fila- 
ments, and  concealed  among  them. 

Sijnopsis  of  the  British  Genera. 

1.  Leathcsia.  Frond  tuber-shaped. 

2.  Balfsia.  Frond  crustaceous. 

3.  Flachistea.  Frond  parasitical,  con- 
sisting of  a tubercular  base  bearing  pencilled 
erect  filaments. 

4.  Myrionema.  Frond  parasitical,  form- 
ing a flat  base  bearing  cushion-like  tufts  of 
decumbent  filaments. 

MYRIOTRICHIA,  Harv.— A genus  of 
Ectocarpaceae  (Fucoid  Algae),  consisting  of 
minute  epiphytic  plants,  fonning  tufts  of 
capillary  filaments  on  larger  Algae.  The 
filaments  are  simple  jointed  tubes,  set  all 
over  with  minute,  simple,  spore-like  ramules, 
which  again  are  clothed  with  very  slender, 
long,  articulated  filaments.  The  fructifica- 
tion consists  of  oval  imilocular  sporanges  on 
the  sides  of  the  main  .axis,  producing  zoo- 
spores ; probably  also  multilocular  sporanges 
exist. 

1.  M.  claviformis,  Hook.  Main  filament 
with  quadri^arious  ramules,  increasing  in 
length  upwards.  Fronds  1-2"  long,  form- 
ing tufts  on  Chorda  hmentaria.  Harv.  Phyc. 
Brit.  pi.  101. 

2.  M.  Jilifonnis,  Harv.  Main  filaments 
very  long,  often  flexuous,  set  at  irregidar 
intervals  with  oblong  clusters  of  minute  pa- 
piUifoi-m  ramules.  Frond  1"  or  more  long. 
On  Chorda  hmentaria  and  Asperococcus 
echinatus.  Ilaiw.  Phyc.  Brit.  pi.  166. 

Bibl.  L.  c.  sup. ; Htm'.  Brit.  Mar.  Alg. 
p.  63,  pi.  9 D ; Hook.  Journ.  Bot.  i.  p.  300. 
t.  1.38. 

MA^ROTHECIUM,  Tode. — A genus  of 
Onygenei  (?)  (Ascomycetous  Fungi). 

M.  roridum,  Tode,  a plant  of  somewhat 
obscure  relations,  with  a peridium  formed 
of  slender  filaments,  evanescent  in  the 
centoe,  and  containing  a gelatinous  mass  of 
cylindrical  sporidia  (?) ; grows  on  rotting 
pliints,  dried  fungi,  &c. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  323  ; 
Fries,  Summa  Veg.  p.  448. 

MYXOGASTRES. — A family  of  minute 
Gasteromycetous  Fungi,  of  curious  and  in- 
teresting stnicture,  characterized  by  their 


development  from  a mucilaginous  filamen- 
tous matrix,  out  of  which  aiise  sac-like 
dehiscent  peridia,  emitting  a very  remark- 
able, often  reticulated,  filamentous  structure, 
bearing  the  spores. 

The  Myxogastres  grow  upon  bark  of  trees, 
or  decayed  wood,  or  on  leaves  (especially 
under  certain  atmospheric  conditions),  or  on 
the  ground ; and  their  evanescent  mycelium 
consists  of  diffluent  mucilaginous  filaments 
of  varied  fonn  and  coloim.  In  proportion 
ns  these  .acquire  consistence,  there  is  fonned 
a crust  common  to  the  whole  mass,  divided 
within  into  chambers,  or  a number  of  indi- 
viduals appear  separate  from  it  and  associ- 
ated on  a common  thallus.  In  the  first  case 
a single  peridium  is  fonned,  which  may  be 
regarded  as  a common  peridium  if  we 
consider  the  inner  cells  as  partial  peridia 
soldered  together,  while  in  the  second  case 
each  individual  has  its  omi  peridium.  This 
peridium,  sessile  or  stallted,  is  composed  of 
one  or  more  membranous,  papery,  or  crusta- 
ceous coats ; in  some  cases  where  there  are 
two  coats,  the  outer  is  crustaceous  and 
ersistent,  or  it  is  extremely  thin  and  mem- 
ranous,  and  breaks  up  into  deciduous  scales. 
The  mode  of  dehiscence  varies.  Sometimes 
an  in-egular  opening  is  fonned  at  the  sum- 
mit, as  in  Physarum ; sometimes  the  peri- 
dium opens  like  a little  box,  as  in  Craterium 
(fig.  146,  p.  187)  ; sometimes  the  upper  half 
falls  off,  leaving  a cup-shaped  base,  as  in 
Arcyria;  or  the  membrane  may  be  very 
delicate,  and  break  up  entirely  into  little 
scales,  which  fall  off  and  leave  the  capil/i- 
tiiiin  with  its  spores  naked,  as  in  Stemonitis. 
The  capillitium  or  sporiferous  structure  is 
formed  of  filaments,  simple  or  branched, 
free  and  loose,  or  anastomosing  so  as  to  fonn 
a network  (fig.  147,  p.  188)  ; in  Trichia  these 
have  spiral  markings,  and  resemble  the 
elaters  of  Hepaticas  (PI.  32.  fig.  39).  The 
filaments  are  often  mastic,  and  when  the 
peridium  bursts  they  rise  from  the  hottom 
of  it,  forming  a coloured,  erect  or  drooping 
plume  {Arcyria).  In  many  species  there  is 
a stalk  {columella  or  stylidiimi)  in  the  centre 
of  the  capillitium.  The  spores  appear  to  be 
produced  upon  these  filaments  by  gi-owing 
out  from  them  in  the  manner  of  basidio- 
spores.  They  are  fonned  in  vast  numbers, 
and  lie,  when  complete,  on  the  branches  and 
in  the  interstices  of  the  capillitium. 

Be  Bary  has  recently  published  an  .account 
of  the  early  development  of  the  mycelium 
of  this  family,  and  affirms  that  the  mucila- 
ginous filaments  of  which  it  is  formed,  ex- 


MYXOGASTRES.  [ 483  1 MYXOTRICHUM. 


hibit  a creeping  movement  and  a change- 
able form,  like  what  is  observed  in  the 
AmcebjEA  ; and  that  the  foundation  of  the 
peridia  is  laid  by  a quantity  of  the  filaments 
crowding’  together  into  a comnion  mass. 
These  statements  require  confirmation. 

Si/nopsis  of  British  Genera. 

* Trichiacei.  Primary  mucilage  conjoin- 
ing several  distinct  peridia.  FilamenU 
of  the  capillitium  free,  entwined,  elastic, 
or  almost  absent. 

1.  Licea.  Pendiitm  subpersistent,  mem- 
branous, bursting  irregularly.  Spores  in 
heaps,  with  scarcely  any  filaments. 

2.  Pericheena.  Peridium  persistent,  mem- 
branous, bursting  by  a circumscissile  slit. 
Filaments  few,  free. 

3.  P-ichia.  Peridium  simple,  persistent, 
bursting  irregularly  at  the  summit.  Fila- 
ments densely  interwoven,  elastic. 

4.  Arcyria.  Peridium  simple,  membra- 
nous, splitting  aU  roimd  at  the  base,  the 
upper  part  very  fugacious.  Filanietits  densely 
interwoven,  elastic. 

**  Stemonitei.  Primary  mucilage  con- 
necting several  distinct  peridia.  Fila- 
ments conjoined  into  a network,  adnate 
or  innate. 

5.  Cribraria.  Peridium  simple,  mem- 
branous, the  upper  part  falling  off.  The 
filaments  adherent  in  the  interior,  at  length 
expanding  into  a free  network  above. 

6.  Dictydium.  Peridium  simple,  subglo- 
bose,  very  delicately  membranous,  bursting 
indeterminately,  leaving  the  filaments  (in- 
nate) fonning  a cage-hke  latticed  capilli- 
tium. 

7.  Stemonitis.  Peridium  simple,  globose 
or  cylindrical,  delicately  membranous,  finally 
evanescent.  Filaments  forming  a deter- 
minate capillitium,  attached  to  a bristle-like 
central  columella,  and  forming  a network 
around  it. 

8.  Piachcea.  Peridium  simple,  ovate- 
oblong,  membranous,  detached  in  frag- 
ments, leaving  a radiately  reticidate  capilli- 
tium, with  a floccose-grumous  pulverulent 
axis. 

9.  Enerthenema.  Peridium  simple,  glo- 
bose, membranous,  at  length  evanescent, 
laying  bare  a conical  columella  with  a cap 
at  the  summit,  bearing  underneath  ascend- 
ing entwined  filaments. 

Physarei.  Primary  mucilage  spread- 
ing widely,  passing  into  many  peridia. 


Filaments  adnate,  straight,  vague.  Spores 
black. 

10.  Craterium.  Perridium  simple,  varied, 
papery,  persistent,  closed  by  a lid,  which 
finally  mils  off.  Capillitium  somewhat 
chambered,  formed  of  crowded  filaments,  at 
length  erect. 

11.  Physarum.  Pmc/iMWi  simple,  variable, 
naked,  membranous,  bursting  irregularly. 
Capillitium  floccose ; filaments  at  first  joined 
into  a net  or  forked. 

12.  Didymium.  Peridium  double ; the 
outer  bark-like,  breaking  up  into  little  fnr- 
furaceous  scales  or  mealy  down,  the  inner 
membranous,  bursting  irregularly  •,  filaments 
vague,  adnate  to  the  peridium. 

13.  Diderma.  Peridium  double;  outer 
crust-like,  distinct,  brittle,  dehiscent,  the 
inner  very  delicately  membranous,  evanes- 
cent ; filaments  vague,  adnate  to  the  base. 

****  yExHALiNEi.  Primary  mucilage  pro- 
ducing one  peridium. 

14.  Spumaria.  Peridium  indetenninate, 
crustaceous,  divided  into  cells  by  regular 
ascending  folds,  and  finally  falling  away. 
No  internal  filaments. 

15.  JEthalium.  Peildium  indetenninate, 
fragile,  falling  away,  covered  ivith  a fioccose 
bam  externally,  cellular  internally  by  means 
of  filaments  conjoined  into  membranous 
layers. 

16.  Reticularia.  Peridium  indetenni- 
nate, simple,  naked,  fugacious,  bursting  irre- 
gularly, laying  bare  branched,  reticulated, 
adnate  filaments. 

17.  Lycogala.  Peridium  determinate, 
composed  of  a double  membrane,  membra- 
nous, somewhat  warty,  persistent,  bursting 
at  the  summit.  Filaments  adnate  on  all  sides 
of  the  peridium. 

Bibl.  See  under  the  heads  of  these 
genera ; also,  for  the  development  of  Myxo- 
gastres,  Schmitz,  Mycologische  Beohachtun- 
gen ; Linncea,  xvi.  188 ; De  Bary,  Botanische 
Zeitung,  1868,  p.  367. 

MYXORMLA,  Berk,  and  Br. — A genus 
of  Phragmotrichacei  (?)  (Conioniycetous 
Fungi),  containing  one  species,  M.  atrovi- 
ridis,  forming  minute  cup-like  bodies,  on 
dead  leaves  ot  gi’ass.  It  is  allied  to  Excipula, 
but  difiers  in  its  concatenate  spores  being 
connected  by  a slender  thread,  which  fre- 
quently brealis  oil’  with  them  ; spores  very 
gelatinous. 

Bibl.  Berk,  and  Br.  Ann.  Nat.  Hist.  2 ser. 
V.  p.  467,  pi.  2.  fig.  9. 

MYXOTRICPIUM,  Kze.— A genus  of 
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Dcmatiei  (Hyphomycetous  Fuiif^i),  growing 
on  rotten  wood,  paper,  &c.  Three  species 
are  described  as  British ; 31,  ccesium,  Fr. ; 
M.  chartarum,  Kze. ; and  31.  dejiexum,  Berk. 
They  form  little  tufts  or  do^\my  balls,  send- 
ing off  radiating  branched  filaments.  The 
spores  ai-e  described  as  occurring  collected 
in  masses  about  the  base  of  the  threads  (?). 

Bebl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  336 ; 
Ami.  Nat.  Hist.  i.  p.  260,  pi.  8.  fig.  9 ; Fries, 
Summa  Vcg.  p.  502 ; Syst.  3Iyc.  lii.  p.  348. 

N. 

NACCAEIA,  Endl. — A genus  of  Crypto- 
nemiace£e  (FlorideousAlgie),  containing  one 
rare  British  species,  N.  Wigghii,  usually 
thrown  up  fi’om  deep 
water.  Itsrose-coloured 
frond  is  6 to  12"  high, 
andconsists  of  a branch- 
ed tilifonn  expansion, 
the  central  axis  being 
about  asthick  as  acrow- 
qiull,  the  branchlets 
quadrifariously  alter- 
nate and  clothed  with 
ramules  about  1-12" 
long.  The  cells  of  the 
main  axis  and  branches 
of  the  frond  are  lai’ge 
and  emptyin  the  cenfre, 
small  and  closely  packed 
at  the  circumference ; 
the  ramules  are  com- 
posed of  jointed  dicho- 
tomous filaments  having 
a whorled  aivangement.  Magnified  lO  diameters, 
surrounded  by  gelati- 
nous matter.  The  diflerence  between  the 
character  of  the  axes  and  the  ramules  is 
shown  in  the  figure  (fig.  504).  The  spores 
are  borne  on  branches  of  the  filaments  of 
the  ramules,  the  fertile  ramules  being  swollen 
in  the  middle. 

Bibl.  Haiwey,  Brit.  3Iar.  Alg.  p.  152, 
pi.  20  D ; Phyc.  Blit.  pi.  38  j Greville,  Alg. 
Brit.  pi.  16. 

NAIDINA. — A family  of  Annulata,  of 
the  order  Setigera. 

Char.  Body  worm-like,  amndate  or  seg- 
mented, without  suckers  or  soft  leg-like 
appendages  ; segments  fumished  with  par- 
tially retractile  bristles  or  setce,  excepting 
the  three  or  four  first  j head  distinct  fr’om 
the  body. 

Animals  aquatic,  living  among  aquatic 
plants,  or  burrowing  in  mud.  Sexes  di- 


stinct ; propagation  by  ova  and  by  sponta- 
neous transverse  division.  The  bristles  are 
moved  by  muscles,  and  answer  the  purpose 
of  legs.  They  are  situated  on  the  upper  or 
under  surface  of  the  body,  mostly  in  rows. 

Nais,  Midi.  Four  anterior  segments  with- 
out upper  bristles. 

1.  N.  Scotica,  Johnst.  Body  cylindrical, 
ends  obtuse,  the  anterior  smooth  and  cylin- 
di’ical,  the  portion  behind  it  provided  with 
a double  row  of  thin  tufts  of  pricldes,  some 
of  them  composed  of  several  bristles,  shorter 
than  the  diameter  of  the  body ; mouth  and 
anus  terminal ; no  proboscis.  Length  1". 

2.  N.  serpentina  {Serpentinaquadristriata). 
Body  cylindidcal,  not  fiattened  in  front; 
head  snake-like,  with  a produced  lower  lip ; 
eyes  two,  upper  bristles  subulate,  lower 
forked  or  uncinate.  Length  about  1|-". 

The  lower  bristles  have  a globular  swel- 
ling below  the  middle ; segments  eighty  to 
ninetj' ; head  with  four  dark  transverae 
bands. 

3.  N.qn'oboscidea^Stylarialacustris).  Body 
cj'lindrical,  fiattened  in  front;  first  four 
segments  divided  by  a sti’icture  from  the 
body,  the  first,  or  head,  being  prolonged 
into  a filifoini  proboscis  ; eyes  two  ; upper 
bristles  simple,  lower  forked.  Length  about 
1-2". 

Found  on  the  roots  of  aquatic  plants. 
Middle  segments  nearly  twice  as  broad  as 
long,  regularly  decreasing  baclmards ; upper 
bristles  twice  as  long  as  the  width  of  the 
body,  the  lower  rmcrnate,  with  an  incisure 
about  the  middle. 

Chcetogaster,  Baer.  All  the  segments 
without  upper  bristles. 

C.  vermicularis.  Body  cylindrical,  trrrn- 
cate  in  fr-ont ; eyes  none  ; rrrouth  teraninal ; 
setae  bifid.  Length  aborrt  1". 

Found  arrrongst  Benina,  in  ditches,  arrd  in 
the  respiratory  chamber  of  the  Lymnaeidae. 

See  Tubifex. 

Bibl.  Schmidt,  3Biller's  Archiv,  1846. 
p.  406 ; Duges,  Ann.  des  Sc.  Nat.  2 s4r.  xv. 
p.  319 ; Johnston,  Catal.  of  British  Nan- 
parasitical  Tf^ornis ; Doyere,  3Iein.  Binn. 
Soc.  of  Normandy,  x. 

NAILS. — These  organs,  which  consist  of 
modified  epider’nricfor’mations,are  imbedded 
posteriorly  and  laterally  in  depressions,  or 
are  covered  at  these  parts  by  a fold  of  the 
skin.  The  posterior  depression  (fig.  606  d) 
is  much  deeper  than  the  lateral  depression.s 
(fig.  606  c). 

The  nail  itself  consists  of  the  root  (fig. 
505 1),  the  body  (/.•),  and  the  free  end  (in). 


Fig.  504. 


Naccaria  Wigghii. 

Fragment  of  a branch 
with  a fertile  ramule. 
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The  root  extends  over  tbatpai't  of  the  niatri.x 
furnished  with  the  ridges,  and  is  either  en- 
tirely lodged  in  the  posterior  depression  of 
the  cutis,  or  the  crescentic  portion  of  it  is 
exposed.  The  body  of  the  nail  is  uncovered 
except  at  the  sides,  which  are  overlapped  by 
the  lateral  folds  of  the  skin. 

The  portion  of  the  cutis  (fig.  506  a)  to 
which  me  under  surface  o the  nail,  except 
that  of  the  anterior  free  portion,  is  attached 
— the  matrix  or  bed — is  covered  with  ridges 
ffig.  506  a),  extending  from  the  postenor 


part  or  root  of  the  nail  to  the  convex  niarglu 
of  the  white  crescentic  portion  called  the 
lunule,  where  they  become  larger  and 
higher,  forming  plates  which  run  to  the  end 
of  the  matrix.  The  margins  of  the  ridges 
and  plates  are  covered  wrth  short  papillse. 
The  anterior  portion  of  the  matrix  of  the 
nail  is  very  vascular. 

The  under  suriace  of  the  root  aird  body 
of  the  nail  is  covered  vnth  depressions  and 
ridges  to  adapt  itself  to  those  of  the  irratri.x. 

Two  layers  are  distinguishable  in  the 


Fig.  505. 


i 


Longitudinal  section  through  the  middle  of  the  naU  and  its  matrix,  o,  matrix  and  cutis  of  the  back  and  pom 
^nger;  b,  rete  mucosum  of  the  point  of  the  finger  ; c,  that  of  the  nail ; d,  that  of  the  bottom  of  the  root-fold  ; e, 
.1..  nf  tlip  nnint  of  the  fineer : a.  its  origin  beneath  the  margin  of  the  n 


oint  of 

the  finger:  b,  rete  mucosum  of  the  point  ol  the  nnger  ; c,  inatoi  [iiciuui;  o,  

samroTthe  back  of  the  finger ; /epidermis  of  tlie  point  of  the  finger ; ff,  its  origin  beneath  the  margin  of  the  nail ; 
A.  epidermis  of  the  hack  of  the  finger ; i,  its  termination  at  the  upper  surface  of  the  root  of  the  nail ; /c  body,  I root, 
m free  end  of  the  proper  nail. 

Magnified  8 diameters. 


Transverse  section  of  the  nail  and  its  matrix,  o,  matrix  with  its  ridges  (black)  j b,  cutis  of  the  lateral  fold  ; c,  rete 
mucosum  of  the  same ; d,  rete  mucosum  of  the  nail  with  its  ridges  (white) ; e,  epidermic  layer  of  cutaneous  fold ; 
/,  proper  substance  of  the  nail,  with  short  teeth  on  its  under  surface. 

Magnified  8 diameters. 


nails — an  under  soft  layer  (figs.  505  d,  506  c, 
507  B),  corresponding  to  and  directly  con- 
tinuous 'ivith  the  rete  mucosum  of  the  skin, 
and  the  upper  homy  layer  forming  the  true 
nail  (figs.  606/  606  k,  607  C).  The  lower 
surface  of  the  latter  is  furnished  with  small 
ridges  (fig.  607  c),  which  occupy  correspond- 
ing furrows  in  the  mucous  layer. 

In  minute  stmeture,  the  soft  layer  resem- 
bles that  of  the  cutaneous  rete,  except  in 
the  deeper  layers  of  cells  being  elongated 
and  arranged  perpendicularly  (fig.  607  &). 


The  homy  portion,  or  proper  nail,  con- 
sists of  epidermic  cells,  flattened  and  aggre- 
gated into  plates  or  laminae  (fig.  607  C).  In 
the  natm'al  state,  these  cells  are  uudistiu- 
guishable,  except  at  the  root  and  the  under 
sm’face,  where  the  nail  is  in  contact  with 
the  mucous  layer, — the  remainder  merely 
exhibiting  shorter  or  longer  dark  lines,  re- 
presenting the  flattened  nuclei,  or  indicating 
the  existence  of  the  laminae.  But  if  a sec- 
tion of  nail  be  treated  with  solution  of  caustic 
potash  or  soda,  the  nucleated  cells  swell  up. 
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and  resume  their  proper  form  and  appear- 
ance. 

Fig.  507. 


a 


Transverse  section  of  the  body  of  the  nail.  A,  cutis  of 
the  matrix.  B,  rete  mucosum  of  the  nail.  C,  epidermis 
of  the  same,  or  proper  nail,  a,  plates  of  the  matrix ; 
A,  plates  of  the  rete  mucosum  of  the  nail ; c,  ridges  of 
the  proper  substance  of  the  nail ; d,  deeper  perpendicular 
cells  of  the  rete  mucosum  of  the  nail ; e,  upper  flattened 
cells  of  the  same ; /,  nuclei  of  the  cells  of  the  proper  nail. 

Magnified  250  diameters. 


Fig.  608. 


Laminae  of  a nail  after  boiling  with  solution  of  caustic 
soda  or  potash.  A,  side  view.  jB,  surface  view,  a,  cell* 
membranes ; nuclei  seen  from  above ; c,  the  same  in 
side  view, 

I\Iagnificd  350  diameters. 

The  cutaneous  epidermis  (fig.  506  e)  ex- 
tends for  a certain  distance  into  the  lateral 


and  posterior  depressions  of  the  skin,  covers 
the  anterior  portion  of  the  root,  the  poste- 
rior part  of  the  body,  and  the  lateral  mar- 
gins of  the  nails,  terminating  in  a fine  layer, 
which  is,  however,  nowhere  directly  conti- 
nuous with  the  substance  of  the  nail. 

Bibl.  Kolliker,  Mikrosk.  Anat.  ii.  and  the 
Bibl.  therein. 

NAIS,  Miill.  See  Naidina. 

NAECOTINE.  See  Alkaloids,  p.  27. 

NASSULA,  Ehr. — A genus  of  Infusoria, 
of  the  family  Trachelina. 

Char.  Body  covered  with  cilia  arranged 
in  longitudinal  rows ; mouth  surrounded  by 
a cone  of  rod-like  teeth ; no  proboscis  nor 
ear-like  processes. 

The  gastric  sacculi  of  these  animals  fre- 
q^uently  contain  a violet-colom-ed  liquid,  de- 
rived from  the  solution  of  partly  digested 
Oscillatoria:. 

1.  N.  elegam  (PI.  24.  fig.  45 ; h,  teeth). 
Body  cylindrical  or  ovate,  somewhat  nar- 
rowed m front,  very  obtuse  at  the  ends ; 
white  or  gi’eenish.  Aquatic ; length  1-144 
to  1-120". 

2.  N.  atirea  (PI.  24.  fig.  46).  Body  ovate- 
oblong,  subcylindrical,  golden-yellow,  very 
obtuse  at  the  ends.  Aquatic ; length  1-120". 

3.  N.  ornata.  Brownish -green. 

It  is  questionable  how  far  this  genus  is 
different  from  Chilodon. 

Bibl.  Ehrenberg,  Lifzis.  p.  338  j Stein, 
Infus.  p.  248. 

’NAUNERL4.,  Ehr. — A genus  of  Diato- 
macete,  no  longer  retained. 

Bibl.  Ehrenberg,  Inftis.  233  j Kiitzing, 
Bacill.  and  Sp.  Alg. 

NAVICULA,  Bory. — A genus  of  Diato- 
maceae. 

Char.  Frustules  single,  free;  valves  ob- 
long, lanceolate  or  elliptical,  sometimes  with 
the  ends  naiTowed  and  produced,  rarely 
constricted  in  the  middle,  furnished  with  a 
longitudinal  line  or  keel,  and  a nodide  in 
the  middle  and  at  each  end ; surface  of 
valves  covered  with  depressions  or  dots 
arranged  in  transverse  or  slightly  radiating 
rows,  producing  an  appearance  of  lines, 
although  both  dots  and  lines  are  often  in- 
visible by  ordinary  illumination. 

The  v^ves  are  usually  sjmimetrical,  and 
the  keel  median,  but  in  two  species  the  keel 
is  sigmoid  and  the  valves  inEequilateral. 
Sometimes  the  keel  is  double.  There  is 
mostly  a little  space  between  the  rows  of 
dots  ^Pl.  11.  fig.  8),  so  that  these  readily 
exhibit  transverse  lines  or  strias  by  unilateral 
oblique  light ; but  sometimes  they  are  pretty 
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uniformly  distributed,  as  in  many  of  the 
species  belonging'  to  the  tirst  section  of  6ry- 
rosiqma. 

'I'he  species  or  forms  are  verj'  numerous. 
Iviitzing  describes  170,  some  of  them,  how- 
ever, belonging  to  Pinnuhiria,  Gyrosigma, 
and  other  genera.  Smith  describes  thirty- 
six  British  species.  They  may  all  have  been 
derived  from  a frustide  of  a Schkonema  or 
CoUctonema  which  had  escaped  from  its 
gelatinous  envelope ! 

The  formation  of  sporangial  frastides  has 
been  noticed  by  us  in  Navicula  amphirhyn- 
chus,  and  they  are  contained  in  a siliceoiis 
sporangial  sheath  or  case.  The  process  is 
sufficiently  illustrated  by  the  figures  (PI.  41. 
figs.  19-24)  ; fig.  19,  side  view  of  the  parent 
frustule  ; fig.  20,  front  view  of  conjugating 
frustules,  with  young  sporangial  sheath; 
fig.  21,  empty  matiue  sheath;  fig.  22,  crushed 
empty  sheath  and  parent  frustules  in  situ ; 
fig.  23,  sheath,  one  parent-frustide  and  spo- 
rangial frustide  in  mont  view ; fig.  24,  spo- 
rangial frustule  in  side  view. 

1.  N.  cuspidata  (PI.  11.  fig.  6,  side  view; 
fig.  7,  front  view;  a,  hoop).  Valves  lanceo- 
late, somewhat  rhomboid,  acuminate ; aq^ua- 
tic ; length  1-350  to  1-200".  Valves  slightly 
iridescent,  no  striae  by  ord.  ilium. 

2.  N.  didyma  (Tl.  11.  fig.  9).  Valves 
elliptic-oblong,  slightly  constricted  in  the 
middle ; marme ; length  1-600  to  1-300". 
Ends  sometimes  broa«ily  rounded,  and  the 
constriction  very  deep. 

3.  N.  rhornboides.  Valves  rhomboid-lan- 
ceolate ; colourless  and  not  striated  by  ordin. 
ilium. ; aquatic ; length  1-350".  Stiiae  85 
in  1-1000"  (Sm.). 

4.  N.  amphirhynchus  (PI.  41.  fig.  19,  side 
view ; fig.  22,  front  view  of  conjugating  fi-us- 
tules).  Valves  linear,  or  nearly  so,  suddenly 
contracted  neai'  the  produced  and  obtuse 
ends ; aquatic ; length  1-500  to  1-250". 

Bibl.  Smith,  Brit.  Diatom,  i.  46;  Kiit- 
zing,  Bacill.  p.  91,  and  Bp.  Alg.  p.  69. 

NEBALIA,  Leach. — A genus  ofEntomo- 
straca,  of  the  order  Phyllopoda,  and  family 
Aspidephora. 

Char.  Antennae  two  pairs,  large  and  ranii- 
form ; eyes  two,  stalked ; legs  twelve  pairs, 
eight  branchial  and  four  natatory ; carapace 
large,  enclosing  head,  thorax,  and  part  of 
abdomen. 

A.  hipes  (PI.  14.  fig.  28).  Marine;  body 
yellowish ; length  3-8". 

Bibl.  Baird,  Bril.  Entomostr.  p.  36. 

NECKERA,  Iledwig. — A genus  of  Ily- 
pnoid  Mosses. 


Elegant  little  perennial  plants,  growing 
on  trunks  of  trees  and  shady  rocks,  having 
stems  pinnately  branched,  bearing  com- 
planate  leaves  aiTanged  in  eight  rows. 

N.  crispa,  Dill.,  found  in  mountainous 
districts,  is  a lai'ge  moss,  •with  stems  4 or  6" 
long  or  more,  growing  horizontally  from  a 
creeping  rhizome. 

NECTRIA,  Fries.— A genus  of  Sphffi- 
riacei  (Ascomycetous  Fungi),  disting'uished 
from  true  Sphcsrus  by  the  free,  membranous, 
flaccid,  brightly-colom-ed  perithecium,  the 
pale  papiUa,  and  the  gelatinous  pale  nucleus 
expelled  in  the  form  of  a drop  or  of  white 
flocks ; the  asci  contain  eight  pellucid 
spores.  The  imperfect  forms  of  these  plants 
axe  described  as  distinct  genera.  Thus  Tu- 
bercidaria  vulgaris,  common  on  bark  of  dying 
or  dead  trimks,  and  on  dead  twigs  of  birch 
especially,  ripens  into  N.  cinnabarina ; this 
we  have  observed,  and  it  is  probable  that 
other  Coniomycetous  forms  will  require  to 
be  reduced  in  like  manner.  Nectria^  in- 
cludes the  following  Sphcerice  of  the  British 
Flora ; cinnabarina,  coccinea,  ocliracea,  au- 
rantia,  rosella,  citrina,  Peziza,  sanguinea, 
episphceria,  &c.,  and  several  new  species  are 
described  by  Messrs.  Berkeley  and  Broome. 

Bibl.  Fries,  Summa  Veg.  p.  387 ; Berk. 
& Broome,  Ann.  Nat.  Hist.  2 ser.  xiii.  p.  467. 

NEMALEON,  Targioni. — A genus  of 
Cri'ptonemiaceEe  (Florideous  Algse),  con- 
taining two  British  species,  one,  N.  multiji- 
dum,  not  uncommon  on  sheila  and  stones 
near  low- water  mark.  Its  frond  consists  of 
a somewhat  cartilaginous,  simple  or  once  or 
twice  dichotomous  cord,  3 to  6"  high  and 
1 to  2"'  in  diameter,  of  a dull  purple  colom-. 
The  cord  consists  of  a dense  axis  formed  of 
interlaced  longitudinal  fllaments,  clothed 
with  horizontal,  dichotomously-branched 
fllaments,  monilifoim  and  colom'ed  towards 
the  circumference  of  the  cord.  The  fruit 
consists  of — \.  ^aveUidia,  consisting  of  glo- 
bular masses  ot  “ spores  ” attached  singly  to 
the  filaments  of  the  peripheiw  (MM.  Derbes 
and  Solier  say  that  the  single  cells  ai'ising 
from  the  filaments  each  discharge  one  spore 
from  the  interior,  so  that  they  are  spore- 
sacs)  ; and  2.  of  collections  of  antheridia, 
consisting  of  minute  hyaline  cells  seated  on 
the  peripheral  filaments,  exactly  con-espond- 
ing  to  the  spore-sacs,  but  discharging  sper- 
matozoids. 

Bibl.  Haiw.  Br.  3Iar.  Alq.  p.  163,  pi.  21 B, 
Phyc.  Brit.  pi.  36 ; Derbes  and  Solier, 
Ann.  des  Sc.  Nat.  3 sdr.  xiv.  p.  274,  pi.  86 ; 
Thuret,  ibid.  4 s6r.  iii.  p.  21. 
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NEMASPORA,  Fries. — A supposed  ge- 
nus of  Melanconiei  (Couioinycetous  Fungi), 
the  species  of  which  present  two  fonns,  one 
hearing  minute  conidia  {Nemaspora),  the 
other  spores  {LiherteUa,  Desmaz.),  and  which 
probably  also  will  be  found  to  exhibit  an 
asciferous  form.  N,  cvocea,  Pers.  is  common 
on  beech-trees,  N.  Rosce  on  roses  and  lilacs. 
They  are  at  first  minute  gelatinous  masses 
of  conidia,  coherent  into  a nucleus  under 
the  epidermis,  devoid  of  a peritheciiun ; the 
spores  finally  exude  as  a gelatinous  tendril ; 
the  spores  are  curved  and  of  an  orange- 
colom’.  Nemaspora  consists  reaUy  of  sper- 
mogonous  fruits,  and  Libertelki  of  stylospo- 
rous  fruits  of  Ascomycetous  genera. 

Bibl.  Berk.  Rrit.  IT,,  ii.  pt.  2.  p.  355 ; 
Fries,  Summa  Veg.  p.  413 ; Desmaz.  Ann. 
des  Sc.  Nat.  1 sdr.  xix.  p.  269,  pi.  6.  figs.  3-6. 

NEMATIIECIA. — Wart-like  collections 
of  vertical  filaments  found  on  the  surface  of 
the  fronds  of  the  Crj^tonemiacere  (Fno- 

BIDEiE). 

NEOTTIOSPORA,  Desmaz. — A genus 
of  Sph!Bronemei  (Coniomycetous  Fimgi), 
remarkable  from  the  fusifonn  spores  being 
furnished  with  three  or  four  terminal  threads. 
N.  Caricum  grows  upon  dead  leaves  of 
sedges,  biustin^  from  beneath  the  epidennis 
by  a circular  black  orifice,  from  which  an 
orange-colom’ed  (sometimes  olive-colom’ed) 
gelatinous  mass  of  spores  escapes  in  the 
form  of  a cirrhus.  Diameter  of  conceptacles 
about  1-80". 

Bibl.  Desmazieres,  Ann.  des  Sc.  Nat. 
2 s4r.  xix.  p.  346 ; Berk.  & Broome,  A7in. 
Nat.  Hist.  2 ser.  xiii.  p.  379. 

NEOTTOPTERIS. — A genus  of  Asple- 
niesB  (Polypodioid  Ferns).  The  exotic  feni 
called  Aspleniimi  Nidus  belongs  here. 

NEPA,  Limi. — A genus  of  Hemipterous 
insects. 

N.  cinerea,  the  common  water-scoi’pion, 
is  of  a dirty  broivn  colour,  the  body  broad 
and  fiat,  witli  two  long  tenninal  respiratory 
tubes,  the  anterior  pair  of  legs  stout  and 
greatly  elbowed,  the  posterior  formed  for 
crawlmg  and  not  swimming. 

PI.  26.  fig.  26  represents  the  trophi.  The 
labium  (i)  is  three-jointed,  with  two  small 
lobes  between  the  second  and  third  joints ; 
the  four  setse  (mandibles  and  maxUlte)  are 
furnished  with  teeth,  directed  towards  the 
free  end  (and  not  as  shown  in  the  figm’e)  ; 
the  lingua  or  tongue  (*)  is  ti’ifid  at  tlie 
apex. 

The  lateral  trachejB  are  dilated  opposite 
the  thorax  to  form  two  internal  respiratory 


sacs.  The  eggs  are  oval,  and  with  seven 
reflexed  filaments  at  one  end. 

Bibl.  Westwood,  Introduction,  &c. ; Du- 
four,  Rcch.  s.  1.  Hhnipteres. 

NEPENTHES,  L. — A genus  of  Nepen- 
thacese  (Dicotyledonous  Plants),  in  which 
the  spiral  vessels  have  four  parallel  fibres 
(see  Spiral  Structures). 

NEPHROCYTIUM,  Nageli.— A genus 
of  Unicellular  Algie,  perhaps  merely  decom- 
posing spores  of  Spirogyra. 

Bibl.  Nageli,  Einzellige  Algen,  p.  79, 
pi.  3.  fig.  2. 

NEPHRODIUM,  Schott. — A genus  of 
Aspidieie  (Polypodioid  Ferns). 

NEPHROLEPIS,  Schott. — A genus  of 
Aspidieie  (Pol^'podioid  Ferns). 

NEPHRO]\iA,  Ag. — ^A  genus  of  Paime- 
liaceas  (Gymnocarpous  Lichens).  N.  resu- 
pinata,  Sch.  occm-s  on  trees  and  mossy 
rocks  in  subalpine  districts.  This  genus 
differs  fimu  Peltigei-a  in  the  situation  of  the 
kidney-shimed  apothecia. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  220 ; 
Eng.  Bot.  pi.  305. 

NERIUM.  See  Stomata,  and  Liber 
(p.4im. 

NERVES  and  NERVOUS  CENTRES. 
— The  nervous  system  is  usually  regained 
as  consisting  of  two  parts : the  nerv'es,  which 
are  divided  into  the  cerebro-spinal  and  the 
sympathetic ; and  the  nervous  centres,  re- 
presented by  the  brain  and  spinal  chord, 
with  which  must  also  be  placed  the  ganglia. 
These  pai’ts  ai’e  composed  essentially  either 
of  nerve-tubes,  neiwe-cells,  or  of  both  these 
elements. 

The  7ierve-tuhes  or  primitive  nerve-fibres 
ai’e  most  numerous  in  the  white  portion  of 
the  nervous  centres  and  in  the  nerves.  They 
are  slender,  soft,  cylindrical  filaments,  vary- 
ing in  diameter  n-om  1-20,000  to  1-1100". 
VRen  quite  recent,  they  are  transparent  and 
apparently  homogeneous  (fig.  509,  1),  but 
they  really  consist  of  three  distinct  parts — 
an  enveloping  membrane  or  sheath,  a tena- 
cious liquid,  and  a soft  but  elastic  internal 
fibre. 

The  sheath  of  the  nerve-tubes  is  a very 
delicate,  structureless  and  transpai-ent  mem- 
brane (fig.  510,  1 a,  2,  3 fl,  4 a)  ; it  is  not  de- 
monstrable  in  the  smallest  fiores,  although 
probably  always  present. 

Within  the  sheath  is  a hollow  cylinder  or 
tube  (figs.  509,  3 b,  510,  3,  4 6),  called  the 
white  substance  of  Schwann.  It  is  homo- 
geneous and  tenacious  in  perfectly  fr'esh 
nerves,  but  soon  after  death  becomes  congu- 
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lated,  sometimes  externally  only,  giving  a 
double  outline  to  the  walls  of  the  nerve- 
tubes  (fig.  510,  2,  3,  4),  or  becoming  granular 
extenndly,  and  remaining  liquid  internally. 
It  is  also  easily  altered  by  pressure,  some- 
times escaping  in  globules  or  masses  of  va- 
rious form,  from  the  ends  or  the  broken 
sides  of  the  tubes,  at  others  accumulating 
at  inteiwals  in  vai-ious  parts  of  the  tubes, 
giving  them  an  elegant  varicose  appearance 
(fig.  611). 

The  third  structure  exists  within  the  last, 
in  the  form  of  a rounded  or  flattened,  pale. 


Fig.  509. 


Nerve-fibres.  1 . From  nen'es  of  the  dog  and  rabbit, 
in  the  natural  state : a,  fine,  6,  moderate,  c,  large  fibre. 
2.  From  a frog,  after  the  addition  of  scrum:  «,  drop 
forced  out  by  pressure ; A,  part  of  the  axial  fibre  contained 
in  it.  3.  From  the  human  spinal  marrow,  treated  with 
scrum  : a,  sheath;  by  white  substance  with  a double  out- 
line; Cy  axial  fibre.  4.  Fibre  with  double  outline,  from 
the  human  fourth  ventricle:  a,  axial  fibre.  5.  Two  iso- 
lated axial  fibres,  with  a portion  of  the  white  substance 
adherent  to  the  right-hand  one. 

Magnified  350  diameters. 

elastic  band  or  fibre,  occupying  the  axis  of 
the  tube,  and  called  the  axial  band  (figs.  609, 
2 &,  3 c,  4 a,  5 ; 610,  1 b). 

These  three  structures  of  nerve  are  some- 
what difficult  of  demonstration.  The  outer 
sheath  may  sometimes  be  shown  by  pressing 
the  nerve-tube,  which  forces  out  the  white 


substance.  Boiling  the  neiwes  in  absolute 
alcohol,  with  the  subsequent  addition  of 

Fig.  610. 


Nerve-tubes.  1 . From  a frog,  after  boiling  with  acetic 
acid  and  alcohol : a,  sheath  ; b,  axial  band  ; c,  crystals  of 
fat.  2.  Isolated  sheath  of  a frog’s  nerve  boiled  with  soda. 

3.  From  the  human  fourth  ventricle,  after  treatment  with 
soda  : a,  sheath  ; b,  white  substance  exuding  in  drops : 
the  axial  band  has  been  removed  in  the  preparation. 

4.  Human,  treated  with  soda;  a,  sheath;  b,  white  sub- 
stance ; the  axial  band  not  visible. 

Magnified  350  diameters. 

I Fig.  511. 


Human  nerve-tubes,  showing  tubes  of  various  sizes  ; 
some  with  a single,  others  with  a double  outline  ; some 
varicose,  otliers  wiUi  the  white  substance  in  a granular 
state. 

Magnified  350  diameters. 

caustic  alkali,  or  in  acetic  acid,  when  erv- 
stals  of  fat  sepai’ate  from  the  white  sub- 
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stance  (fig.  610,  l),  will  answer  the  same 
pui’pose.  Treatment  with  strong  nitric  acid, 
and  afterwards  with  potash,  causes  the  white 
substance  to  exude;  and  the  axial  fibre  being 
dissolved,  the  yellow  sheath  is  left  empty 
and  very  distinct.  Solution  of  corrosn'e 
sublimate  has  also  been  recommended.  The 
axial  band  is  best  seen  in  nerves  treated 
with  strong  acetic  acid,  cold  absolute  alco- 
hol, aether,  chromic  acid,  &c. 

Chemically  the  sheath  and  axial  hand 
consist  of  a proteine  compound,  and  the 
white  substance  of  a mixtine  or  compound 
of  fat  with  a proteine  substance. 

In  the  cerehro-spinal  nerves,  the  nerve- 
tubes  are  aggregated  into  bundles,  and  sur- 
roimded  by  an  envelope  of  areolar  tissue, 
called  the  neurilemma,  in  which  blood-ves- 
sels ramify,  thus  corresponding  with  the 
arrangement  of  the  primitive  fibrillm  of 
muscle.  Sometimes,  towards  the  termina- 
tions of  the  neiwes,  the  neurilemma  appears 
as  a homogeneous  membrane  with  elongated 
nuclei. 

The  nerves  rarely  branch ; they  usually 
terminate  in  loops. 

In  the  grey,  sympathetic,  or  ganglionic 
nerves,  the  fibres  of  which  are  sometimes 
called  gelatinous  fibres,  the  nerve-tubes  ai’e 
smaller  imd  paler  than  those  of  most  of  the 
cerehro-spinal  nerves,  and  scattered  through 
a more  copious  areolar  sheath  or  neurilem- 
ma of  mostly  longitudinal  fibres  (Remak’s 


fibres),  containing  numerous  elongated  nu- 
clei (fig.  612). 

Fig.  612. 


From  the  human  sjTnpathetic.  A.  Portion  of  a grey 
fibre  treated  with  acetic  acid:  a,  fine  nerve>tubes;  6, 
nuclei  of  Remak’s  fibres.  If,  Three  ganglion-globules, 
one  with  a pale  process. 

l\lagnified  350  diameters. 

Nerve-cells,  nerve-coipuscles,  or  ganglion- 
globules  are  nucleated  cells,  most  mmierous 
in  the  cineritious  or  dark  portions  of  the 
nervous  centres,  and  in  the  ganglia,  hut 
sometimes  met  with  in  the  trunks  and  ter- 
minal expansions  of  nerves,  as  the  retina, 
&c.  They  are  furnished  with  a delicate 
outer  coat  or  membrane  (fig.  613,  1 a) ; this 
is  easily  seen  in  the  cells  of  the  ganglia,  hut 
with  difficulty  in  those  of  the  central  organs. 

They  are  rounded,  elongate,  pyrifomi,  or 
angular  (fig.  613).  Some  of  them  are  sim- 


Nerve-cella  and  fibres  from  the  auditory  nerve.  1.  Nerve-eell  with  the  origin  of  a fibre,  from  the  anastomosis 
between  the  faeial  and  auditory  nerve  in  the  meatus  auditorius  externus  of  the  ox  : a,  eell-merabrane ; b,  contend , 
r pi^mentl  d^nueleus ; e,  prolongation  of  the  sheath  upon  the  nerve-tube ; /.  nerve-tube.  2.  Two  nerve-eells  wj  h 
tulbef  from  the  auditory  nen’e  of  the  ox : a,  sheath  with  nuclei ; b,  cell-membrane  j c,  nucleus ; d,  origin  of  tube,  with 
nucleated  sheath  ; e,  tubes.  3.  Separate  contents  of  a nerve-cell  with  a nucleus  and  two  nucleoli. 

Wagnified  350  diameters. 
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pie,  othei's  fumislied  with  one,  two,  or  more 
simple  or  branched  processes,  hy  which  they 
are  connected  with  nerve-tubes ; hence  they 
are  described  respectively  as  uni-,  bi-,  or 
multipolar.  Their  contents  are  a soft,  tena- 
cious, and  elastic  mass  (fig.  613,  3),  consist- 
ing of  a clear,  homogeneous,  proteine  basis, 
and  a number  of  larger  and  smaller  granules, 
as  well  as  a nucleus.  In  size  they  are  very 
variable,  from  1-5000  to  1-500".  The  gra- 
nules are  sometimes  colourless,  at  others 
vellow,  brovm,  or  black ; and  occasionally 
these  are  aggregated  to  form  a mass. 

Intermin^ed  with  the  cells  in  the  cine- 
ritious  matter  of  the  nervous  centi-es,  is  a 
finely  gi-anidar  pale  substance  resembling 
that  within  the  cells,  also  aggregations  of 
free  nuclei. 

The  ganglia  consist  of  nerve-tubes  either 
sepai’at'e  or  rmited  into  bundles,  intermin- 
gled with  nerve-cells,  fr-om  which  some 
of  the  nerve-tubes  arise.  The  tubes  and 
cells  are  imbedded  in  or  supported  by  a 
stroma  of  areolar  tissue,  sometimes  homo- 
geneous, at  others  more  or  less  distinctly 
fibrous,  forming  an  appai’ent  sheath  to  the 
ganglia,  and  ending  m numerous  septa, 
rarely  but  occasion^y  forming  a distinct 
envelope  to  the  individual  cells ; sometimes 
it  consists  of  elongated,  tidangular,  or  spin- 
dle-shaped nucleated  cells  j — in  short,  cor- 


responding to  areolar  tissue  in  various  stages 
of  development. 

Fig.  614. 


marrow. 

Magnified  350  diameters. 

The  nerves  are  developed  from  the  ele- 


Large  cells  from  the  grey  cortical  layer  of  the  human  cerebellum.  Magnified  350  diameters. 


mentary  embryonic  cells,  which  at  first 
appear  rounded  or  slightly  elongated,  and 
somewhat  flattened.  In  their  further  gi’owth 


they  either  retain  the  primitive  shape  (fig. 
617),  or  send  out  persistent  lateral  pro- 
cesses, so  forming  nerve-cells  or  ganglion- 


NEUROPTEEA. 


NIDULARIACEI. 


[ 492  ] 


globules ; or  the  processes  of  adjacent  cells 
unite  into  nucleated  fibres,  much  resembling 
those  of  the  sympathetic  system,  in  which 
the  white  substance  and  axial  fibre  of  the 


nerve-tubes  are  foi-med  as  secondary  depo- 
sits (fig.  618). 

In  atrophy  and  degeneration  of  the  ner- 
vous elements,  the  nerve  - cells  become 


Fig.  616. 


Fig.  617. 


Fig.  618. 


Fig.  516.  Sixth  thoracic  sympathetic  ganglion  of  the  left  side  of  arahbit.seen  from  behind  after  treatment  with 
soda.  T.  2,  trunk  of  sympathetic  ; R.c,  communicating  branches,  each  bifurcaUng  i Spt.  splanchnic  branch , S,  gan- 
glial branch,  with  large  and  small  branches  probably  going  to  vessels  ; g,  ganglion-globules  and  ganglial  6bres. 

n'o^Tg^rn-globulcs  from  a spinal  ganglion  of  a four-months’  human  fcetus.  «,  nucleus  in  the  p^e  pro- 
cess  of  the  cell.  2.  Nerve-tubes  in  development,  6om  a two  months  human  fcetus.  3.  Cells  from  the  cmeritious 

“Ft1l8.’^f.Tw7L‘Jit«  ischiatic  nerve  of  a four  months’ fetus.  2.  Nerve-tubes  from  » newly-born 

rabbft:  u,  sheath  ; A,  nucleus ; c,  white  substance.  3.  Nerve-fibre  from  the  tail  of  a tadpole  : a,  b,  c,  as  above  ; at  d 
the  fibre  has  still  the  embryonic  character. 


loaded  with  fat  and  pigment,  and  the  walls 
of  the  nerve-tubes  thinner,  brittle,  and  the 
white  substance  more  or  less  replaced  by 
granules  of  fat. 

Bibl.  KoUiker,  3Iik.  Anat.  2 ; Todd, 
Cycl.  Anat.  and  Phys.  iii. ; Paget,  Brit,  and 
For.  3Ied.  Rev.  1842.  xiv. 

NEUROPTEEA.— An  order  of  Insects, 
containing  the  Dragon-flies  (Libf.lltili- 
&c* 

EW  ZEALAND  FLAX.  See  Phoh- 
huuM  and  Textile  substances. 

NICOTHOE,  Aud.  & Edw.— A genus  of 
Crustacea,  of  the  order  Siphonostoma,  and 
family  Ergasilidte. 


N.  astad  (PI.  14.  fig.  36,  fern.)  is  found 
upon  the  giUs  of  the  lobster. 

The  sides  of  the  body  are  extended  into 
two  remaikable  lobes,  contaming  the  ovaries 
(a)  and  the  intestinal  canal. 

Bibl.  Baird,  Brit.  Fntom,  p.  300;  Van 
Beneden,  Ann.  des  Sc.  Nat.  3 sSr.  xiii. 

NIDULARIACEI.— A small  family  of 
Gasteromycetous  Fungi,  including  the  Ni- 
dularini  or  bu’d’s-nest-lilie  Fungi,  and  the 
Carpoboli,  which  contain  only  one  concep- 
tacle.  They  are  small  and  inconspicuous 
Fungi,  growing  on  the  ground  among  de- 
caying sticks,  dung,  &c.,  beai-ing  upon  the 
flocciuent  mycelium  yeUow  or  dull-coloured 
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fruits  or  receptacles  (fig.  619)- 

temal  part  of  the  receptacle  consists  ot  a 

more  or  less  globular  or  ovate  peridium, 

Fig.  519.  Fig.  520. 


Cyathus  vernicosua. 

Fie.  519.  A ripe  receptacle.  Nat.  size. 

Fig.  520.  The  same,  opened  vertically. 

which  hursts  when  mature,  in  the  Carpoboli 
by  a lid  or  by  more  or  less  regular  slits,  in 
the  Nidularini  by  an  ori-  521. 

fice  which  enlarges  so  that  ® 

the  mouth  becomes  turn- 
ed out  as  a spreading  lip 
aroimd  a cup-shaped  ca- 
vity (fig.  519h  The  Car- 
poboli, containing  only 
one  conceptacle,  project 
this  out  with  elasticity 
w^hen  ripe.  The  Nidula- 
rini contain  many  con-  Cmcibulum  vulgare. 
ceptacles  lying  like  eggs  A conceptacle  detached 
in  a nest  (figs.  519,  520),  from  the  receptacle, 
in  CyathusaxiA  Crucibtdmn  Magnified  12  diams. 
(fig.  521)  attached  by  a funiculus.  The 
structure  of  the  conceptacles  is  alike  in  all. 
The  envelope  of  each  is  triple  (fig.  522)  j and 


Fig.  522. 


Cyathus  vernicosus. 

A nearly  ripe  receptacle,  cut  open  vertically,  showing 
the  two  halves  filled  with  conceptacles. 

Magnified  3 diameters. 

tiiey  form  a cavity  lined  by  delicate  fila- 
ments which  converge  towards  the  centre, 
where  their  extremities  are  expanded  into 
busiilia  crowned  by  four  spores  (fig.  52.3), 
which  are  cylindneal  and  almost  sessile. 
The  filaments  being  of  very  unequal  length, 
the  basidia  are  intermingled  with  them  in 


the  cavity  of  the  conceptacle,  not  forming 
a definitely  marked  layer. 


Fig.  523. 


Cyathus  striatus. 

Basidia  and  spores  from  the  fertile  layer  of  a conceptacle. 
Magnified  250  diameters. 

Fig.  524.  Fig.  525.  Fig.  526. 


Cyathus  strialus. 

Fig.  524.  Vertical  section  of  a young  receptacle.  Magn. 

10  diams. 

Fig.  525.  Another,  more  advanced.  Magn.  10  diams. 

Fig.  526.  Another,  still  more  advanced.  Ufagn.  5 diams. 

Si/nopsis  of  British  Genera. 

* Carpoboli.  Peridium  containing  onlg 
one  conceptacle. 

1.  Atractobolus.  Peridium  simple,  cup- 
shaped, sessile,  closed  at  first  by  an  umbo- 
nate  lid.  Conceptacle  spindle-shaped,  simple, 
indehiscent,  projected  when  ripe  from  tlie 
bottom  of  the  peridium. 

2.  Theleholm.  Peridium  simple,  sessile, 
roimdish,  urceolate-inflated ; mouth  entire. 
Conceptacle  globose,  papilliform,  proti-uded 
from  the  mouth. 

3.  Spheerobolus.  Peridium  double,  each 
layer  bursting  in  a stellate  manner,  the 
internal  membrane  at  length  turned  inside 
out,  and  elastically  projecting  the  globular 
conceptacle. 

**  Nidularini.  Peridium  with  many 
conceptacles. 

4.  Crucibulum.  Peridium  at  first  globose- 
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capitate,  afterwards  crucible-sliaped,  open  at 
the  mouth,  exposing  numerous  disk-shaped 
smooth  conceptacles,  each  with  a globular 
process  on  the  under  side  prolonged  into  a 
long,  slender,  thread-like  funicidus. 

5.  Cyathus.  Peridium  at  first  obo- 
vate  or  fusiform,  sessile  or  stalked,  closed 
by  a veil,  afterwards  widely  open  at  the 
mouth,  exposing  ten  to  eighteen  disk- 
shaped, thick,  fleshy  or  horny  conceptacles, 
umbnicate  beneath,  and  attached  to  the 
walls  of  the  peiidium  by  a compound  pe- 
duncle. 

6.  Nidularia.  Peridium  sessile,  subglo- 
bose,  finally  open  (without  evident  veil). 
Conceptacles  numerous,  disk-shaped,  nest- 
ling in  copious  gelatinous  mucus,  destitute 
of  a funiculus. 

Bibl.  Tulasne,  L.-R.  and  C.,  Recherches 
sur  les  Nididariees,  Ann.  des  Sc.  Nat.  3 ser. 

i.  41 ; Schmitz,  Mycoloyische  Beobachtimyen, 
Linnata,  xvi.  141  j Sachs,  Bot.  Zeitung,  xiii. 
p.  823. 

NIPIIOBOLUS,  Kaidf. — A genus  of  Po- 
l-^^odiese  (Ferns),  with  elegantly'  articidated 
veins  and  numerous  naked  son  at  the  tips 
of  free  branchlets. 

NITELLA.  See  Chahace.®. 

NITOPHYLLUM,  Grevfile.— A genus 
of  Delesseriaceae  (Elorideous  Algse),  con- 
taining about  half-a-dozen  British  species, 
only  two  of  which  are  commonly  met  with. 
Their  fi'onds  are  membranaceous,  of  reticu- 
lated (parenchymatous)  structm-e,  mostly 
rosy  red,  without  ribs,  or  \vith  uregular  ribs 
towards  the  base.  The  membranously  ex- 
panded frond  of  N.  punctatum,  4 to  12"  high, 
IS  either  regidarly  dichotomously  divided  or 
parted  into  two  or  three  principal  lobes, 
which  have  a boi'der  of  dichotomous  wedge- 
shaped  lobes.  N.  lacerum  has  the  frond  2 
to  10"  high,  much  dichotomously  divided 
and  marked  with  fiexuous  veins,  the  seg- 
ments mostly  linear,  waved  or  fringed  at 
the  margins.  The  fructification  consists 
of  spores,  tetraspores,  and  antheridia.  1. 
The  spores  are  contained  in  coccidia,  sessile 
on  the  frond,  the  spores  arising  from  tufted 
filaments;  2.  the  tetraspores  fonn  distinct 
scattered  spots  on  the  frond;  3.  the  an- 
theridia are  minute  cellules  standing  per- 
pendicularly on  the  surface  of  the  fi’ond, 
collected  into  patches,  only  distinguishable 
by  the  help  of  the  microscope. 

Bibl.  Harvey,  Brit.  Mar.  Alq.  p.  110, 
pi.  16  B ; Phxjc.  Brit.  pis.  202,'  203,  247, 
&c. ; Greville,  Alg.  Brit.  pi.  12 ; Tluiret, 
Ann.  des  Sc.  Nat.  4 sdr.  iii.  p.  22. 


NITRATE  OF  POTASH.  See  Potash, 
Nitrate  of. 

NITRIC  ACID,  or  Aquafortis,  is  useful 
as  a reagent  (Intb.  p.  xxxix,  6),  and  for 
separating  the  organic  matter  of  the  Diato- 
maceoe  from  the  siliceous  valves  (p.  220),  &c. 

NITZSCHIA,  Denny  (Liotheum).  — A 
genus  of  Anoplura. 

N.  Burmeistcri  is  the  louse  of  the  com- 
mon swift  (Cypsclus  apus). 

Bibl.  Denny,  Anopl.  Monogr.  p.  230. 

NITZSCIHA. — A genus  of  Annulata. 

Bibl.  J ohnst.  Non-parasitic  Worms,  1866. 

NITZSCIHA,  Hass.— A genus  of  Dia- 
tomaceie,  the  name  of  which  should  be 
changed. 

Char.  Frustides  free,  single,  compressed, 
usually  elongate,  straight,  arched,  or  sig- 
moid, with  a longitudinal,  not  median,  ex- 
ternal keel  (?),  and  one  or  more  longitudi- 
nal rows  of  puncta ; suture  in  front  Hew  of 
frustides  not  median. 

The  valves  have  no  nodides ; we  have 
not  been  able  to  satisfy  ourselves  of  the  pre- 
sence of  the  external  keel ; upon  the  por- 
tions of  the  valves  forming  the  middle  of 
the  side  view  of  the  fr-ustides  is  one  or  two 
longitudinal  rows  of  slightly  elongate  dots 
or  puncta  (PI.  13.  fig.  10  d),  often  visible 
uncler  ordinary  illumin. ; surface  of  valves 
covered  with  smaller  dots,  mostly  opposite 
(not  quincuncial)  (fig.  10  d),  invisible  under 
ordinary  illumination. 

The  frustides  and  valves  are  either  linear, 
lanceolate,  or  of  intermediate  forms,  some- 
times consti'icted  or  beaked. 

Smith  describes  twenty-three  species, 
mostly  removed  from  other  genera  in  the 
systems  of  Ehrenberg  and  Kiitzing. 

1.  N.  sigmoidca  (PI.  13.  fig.  9:  a,  side 
view ; h,  front  view).  Frustides  (front  view) 
linear,  sigmoid,  or  arched,  trimcate;  side 
view  straight  or  nearly  so,  attenuate,  acute ; 
aquatic  ; common  ; length  1-75". 

2.  N.  lanceolata  (PI.  13.  fig.  10 : a,  front 
view  of  frustide;  b,  fr-ont  view  of  single 
valve ; c,  side  view  of  frustide).  Frustides 
(front  view)  straight,  lanceolate,  ends  pro- 
longed, somewhat  obtuse ; side  view  nar- 
rowly linear-lanceolate,  ends  acute ; mai’ine; 
length  1-150". 

Fig.  10  a is  too  broad  ; tbe  form  of  the 
fnistules  is  best  represented  by  10  i ; 10  d 
exhibits  the  two  kinds  of  mai-kings  as  seen 
ivith  the  stops,  &c. 

3.  N.  longissima (N.  birostx'ata,  Sm.)  (PI.  13. 
fig.  11 : a,  side  view;  b,  front  view).  Frus- 
tules  straight,  nan’owly  linear-lanceolatei 
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ends  produced  into  linear  bealcs,  longei 
than  the  intermediate  portion  ; marine  ; 


length  1-70". 

I K aciciilaris  (PI.  13.  fig,  136).  Fi-us- 
tules  linear-lanceolate,  sometimes  sigmoid, 
ends  heaked  and  straight ; aq[uatic,  and 
hrackish  water ; length  l-SOO". 

6.  iV.  rei-ersa  (PI.  13.  fig.  12).  Differs 
from  the  last  in  having  the  ends  hent  at  an 
angle  in  opposite  directions. 

6.  N.  tcania  (PI.  13.  fig.  13  6).  Linear  or 
slightly  lanceolate,  with  two  spiral  mark- 
ings I ends  somewhat  suddenly  produced  j 
hrackish  water ; length  1-250". 

The  spiral  hands  prohahly  arise  from  the 
frustules  being  twisted,  and  coiTespond  to 
the  sutures  j they  are  most  distinct  after  a 
red  heat. 

Bibl.  Smith,  Brit.  J>iat.  p.  37 ; Hassall, 


Freshwater  Algce,  p.  435. 

NOCTILUCA,  Suriray.  — A ^enus  of 
marine  animals,  the  systematic  position  and 
structure  of  which  is  doubtful. 

N.  miliaris  is  spherical  or  nearly  so,  of 
about  the  size  of  a pin’s-head,  with  a ten- 
tacle-like, ti’ansversely_  striated,  and  curved 
process  arising  from  it,  and  by  means  of 
which  it  propels  itself  through  the  water. 
The  part  to  which  the  process  is  attached 
is  plicate  and  depressed,  so  as  to  render  the 
body  somewhat  bilobed ; it  has  no  cara- 
pace. The  body  is  of  gelatinous  consistence, 
and  surroimded  by  a smooth  or  wrinlded 
membrane. 

It  is  pbosphoresceiit,  rendering  the  sea 
luminous  by  night. 

BrDL.  Suriray,  Lesson's  Acalephce\  Qua- 
trefages.  Atm.  des  Sc.  Nat.  3 s^r.  xiv'. ; Gosse, 
Naturalist's  Hambies,  Sec. ; Krohn,  Wieg- 
mann's  Archiv,  1852 ; Huxley,  Micr.  Joum. 
1865;  BrightweU,  Ann.  Nat.  Hist.  1860.  vi. ; 
Micr.  Journ.  v.  185;  Pring,  Phil.  Mag. 
1849. 


NODOSAEIA,  Lamk. — A genus  of  Fo- 
raminifera,  of  the  order  Sticliostegia,  and 
family  H^quilateralidse. 

Char.  Shell  regular,  elongate,  straight, 
rounded  or  depressed,  conical  or  cylindrical. 
Chambers  glooular,  distinct,  very  slightly 
embracing,  and  separated  by  deep  constric- 
tions, the  last  convex,  often  elongated. 
Orifice  round,  minute,  situated  at  the  end  of 
a prolongation  of  the  last  chamber. 

Two  recent  British  species  : 

N.  raclicula  (PI.  18.  fig.  3)  and  N.  pyrtda ; 
and  several  fossil. 

Bibb.  That  of  the  order. 

NOLRLLA,  Gosse. — A genus  of  Infun- 


dibulate  Ctenostomatous  Polyzoa,  of  tho 
family  Vesiculariadte. 

Distinguished  by  tho  erect,  subcylindrical 
cells,  crowded  on  tubes  forming  an  unde- 
fined encrusting  mat;  tentacles  eighteen, 
fonning  a bell.  One  species  : 

N.  stipitata. 

Bibl.  Gosse,  Mar.  Zool.  ii.  21. 

NONIONINA,  D’Orb.— A genus  of  Fora- 
minifera,  of  the  order  Helicostegia,  and 
family  Nautiloidffi. 

aiar.  Shell  equilateral,  regular,  subcir- 
cular, or  compressed;  texture  sometimes 
brilliant,  vitreous  ; mostly  perforated ; spire 
embracing.  Chambers  arched,  in  contact 
at  the  return  of  the  spire,  and  at  the  umbi- 
licus. Orifice  a transverse  fissure  next  the 
return  of  the  spire,  and  apparent  at  all  age.s. 

Williamson  unites  OpercuUna  and  Assi- 
lina  with  this  genus. 

Four  recent  species ; N.  Barleeana,  N. 
crassula  (PI.  42.  fig.  41),  N.  Jeffreysii,  and 
N.  elegans ; also  some  fossil  species. 

Bibl.  That  of  the  order. 

NOSTOC,  Vaucher. — The  typical  genus 
of  the  Nostochaceoe,  distinguished  from  the 
allied  genera  by  the  definitely  formed  hard- 
ened pellicle  or  rind  enclosing  the  fronds, 
which  are  composed  of  a gelatinous  sub- 
stance (fig.  627)  in  which  are  imbedded 


Fig.  627. 


Nostoc  commune. 
Natural  size. 


numerous  more  or  less  beaded  filaments 
(fig.  528).  The  filaments  are  composed  of 
rows  of  cells  (PI.  4.  fig.  7),  which  increase 
the  length  by  repeated  transverse  subdivi- 
sion ; here  and  there  appear  larger  cells 
(a,  c)  which  appear  brighter  than  the  rest ; 
these  seem  to  be  what  Kiitzing  calls  the 
spermatia  or  spermatic  cells,  but  they  more 
resemble  the  vesicular  cells  of  the  allied 
genera.  The  filaments  break  up  after  a 
time  into  short  fragments,  which  bv  cell- 
division  produce  new  filaments,  ^fhuret 
has  observed  this  process  in  N.  rerrucosinn 
(W  Mougeotii,  Brm).) ; he  states  that  the 
pellicle  of  the  frond  bursts,  allowing  the 
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gelatinous  mass  to  escape,  and  the  filaments 
to  spread  abroad  in  the  water  ; these  are 


ground,  wet  rocks,  mosses,  &c.,  and,  free  or 
attached  to  stones,  in  fresh  water. 


Fig.  528. 


Nostoc  cteruleum. 

Filaments.  lilagnified  200  diameters. 


Fig.  529. 


seen,  by  the  aid  of  the  microscope,  to  con- 
sist of  short  straightish  pieces,  which,  as 
first  observ^ed  by  Vaucher,  are  endowed 
with  the  power  of  moAuiig  slowly  along  in 
the  direction  of  their  length  j after  a time 
they  cease  to  move,  and  a 
new  gelatinous  envelope  is 
formed  around  each  piece 
like  a ti-ansparent  sheath. 

They  soon  become  enlarged 
considerably,  and  then  divide 
in  the  direction  of  the  length  of 
the  jilameixt  (fig.  529),  which 
becomes  so  disintegrated  that 
the  filament  foi-ms  a spiral, 
by  the  increase  of  which 
through  further  transverse 
cell-division,  the  mass  be- 
comes confused,  until  the  de- 
velopment of  a gi’eater  quan- 
tity of  the  gelatinous  matter 
makes  the  filaments  more  Filaments  multi- 
distinct.  The  same  process  P’yp'.e  '>y  sch- 
was observed  in  N.  vesica- 


Nostoc 

vemicosum. 


division. 


rhwi,  D.C. ; and  Thuret  con- 
siders  it  likely  that  this  mode  of  reproduc- 
tion extends  to  the  other  species.  We  find 
that  the  gelatinous  fronds  hrealc  up  wlien 
kept  in  water,  and  the  colourless  cells  be- 
come green.  Nothing  is  Imown  of  the  im- 
port of  the  enlarged,  brighter  cells. 

The  resemblance  of  the  Nostocs  to  the 
species  of  CoUema  (Lichens)  has  attracted 
much  attention ; and  some  authors  even 
assert  that  they  are  only  dififerent  forms  of 
the  same  plants.  do  not  place  much  re- 
liance on  the  statements  of  Itzigsohn,  but 
the  memoir  of  Sachs  on  this  subject  is  de- 
serving of  attention. 

The  gelatinous  fronds  of  the  British 
•species  of  this  genius  are  found  on  damp 


* Frond  globose  or  subglohose. 

1.  Nostoc  minutissinimn,  Kiitzino-.  Frond 
globose,  from  1-30  to  1-4"';  filaments  equal, 
deep  ffiruginous  green,  densely  entangled; 
periderm  groyvdng  brown.  Kiitzing,  Tab. 
Phgc.  vol.  ii.  pi.  1.  fig.  1.  Kiitzing  doubt- 
fully refers  to  the  ten-estrial  form  of  this, 
HassaU’s  N.  muscorum  {Br.  Fr.  Alga,  pi.  74. 
fig.  4),  which  grows  on  calcareous  roclcs, 
and  among  the  mosses  covering  them. 

2.  N.  lichenoides,  Vaucher.  Fronds  from 
the  size  of  a mustard-seed  to  that  of  a pea, 
aggregated  and  heaped  together;  filaments 
equal,  loosely  entangled,  aeruginous  or  oli- 
vaceous ; periderm  pellucid,  colourless, 
finn. 

/3.  vesicarium-,  larger,  soft,  -ndth  a fus- 
cous distinct  peridenn,  mucous  within,  some- 
times hollow.  Kiitzing,  Tab.  Phgc.  vol.  ii. 
pi.  2.  iv.  N.  vesicarium,  Hassall,  Br.  Fr. 
Alga,  p.  290.  Road-side  near  Perth. 

3.  N.  spharicum,  Vaucher.  Frond  the 
size  of  a pea,  firm,  blackish  reruginous  or 
somewhat  olive-coloured,  soft  within ; fila- 
ments pale  green,  loosely  entangled ; peri- 
derm finn,  colourless  or  fuscescent,  sub- 
opaque. Vaucher,  Hist,  des  Conferves,  xvi. 
fig.  2;  Kiitzing,  Tab.  Phgc.  vol.  i'i.  pi.  3.  ii. ; 
Hassall,  Br.  Fr.  Alga,  pi.  76.  fig.  5.  On 
stones  in  mountain  rivulets.  Meneghini 
states  that,  when  dried  and  again  moist- 
ened, it  emits  a pleasant  odour  like  violets. 
Hassall  thinks  it  probably  an  immature 
form  of  N.  foliacemn. 

4.  N.  carideum,  L^mgbye.  Frond  from 
the  size  of  a pea  to  that  of  a sloe  (rarely 
larger),  very  soft  and  slimy,  pale  teraginoiis 
blue;  filaments  unequal,  loosely  entivined, 
joints  oblong-eUiptical ; periderm  colour- 
less, pellucid,  soft.  Lyngbye,  Hgdrophgtol. 
t.  68 ; Kiitzing,  Tab.  Phgc.  vol.  ii.  pi.  3.  iv. ; 
Hassall,  Br.  Fr.  Alga,  pi.  74.  fig.  1 ; 75. 
fig.  10;  76.  fig.  11.  Attached  to  mosses 
in  fiowing  water  or  very  moist  places. 

5.  N.  pruniforme,  Agardh.  Frond  the 
size  of  a large  round  plum,  deep  feruginous 
gi’een,  very  soft  and  watery  within ; fila- 
ments unequal,  bright  jeruginous  green, 
loosely  entangled,  joints  subdepressed,  di- 
midiate ; peridenn  leathery,  crystalline. 
Berkeley,  Gleanings,  1. 19.  2 ; Kiitzing,  Tab. 
Phgc.  vol.  ii.  pi.  4.  iv. ; Hassall,  Br.  Fr. 
Alga,  pi.  76.  3-4 ; Lyngbye,  Hgdroph: 
t.  68  A.  Fronds  unattached,  in  freshwater 
pools  or  rivulets. 
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*+  Frotul  foliaceoHS,  irreffulur,  or  vesicular. 

6.  N.  foliaceum,  Agardh.  Frond  terres- 
trial, membranous,  erect,  plaited,  olive- 
green  ; filaments  slender,  copious.  Hassall, 
BriFr.  Algce,  pi.  76.  fi^.  2.  On  clayey  ground 
constantly  moistened  oy  oozing  water. 

7.  N.  commune,  Vaucner  (fig.  527,  & PI.  4. 
fig.  7).  Frond  terrestrial,  gelatinous,  sub- 
coriaceous,  olivaceous  or  obscurely  green, 
irregularly  plaited  j ■filanieiits  nearly  ec^ualj 
flexuose,  colourless  or  green,  looselv  en- 
tangled, the  joints  loosely  conjoined,  di- 
stant in  one  place,  geminate  in  others,  sub- 
spherical,  depressed,  mai’ked  with  a cenrial 
opaque  spot;  periderm  hyaline,  growing 
brown,  vaucher,  Hist,  des  Conf.  1. 16.  fig.  1 ; 
Kiitzing,  Tab.  Fhyc.  vol.  ii.  pi.  6.  i. ; Hassall, 
Br.  Fr.  Alga,  pi.  74.  2.  Tremella  terrestris, 
Dillwyn,  Br.  Cotiferva,  1. 10.  fig.  14.  Gra- 
velly soils,  garden  walks,  rocks,  barren 
pastures,  &c. ; very  common  in  autumn  and 
winter. 

8.  N.  verrucosum,  Vaucher.  Frond  blad- 
der-shaped, softly  leathery,  fuscous-green ; 
filaments  spiral,  densely  entangled,  joints 
globose ; periderm  gelatinous,  soft,  green 
or  dirty  Drown.  Vaucher,  Hist,  des  Conf. 
t.  16.  fig.  3;  Kiitzing,  Tab.  Fhyc.  vol.  xi. 
pi.  9.  fig.  2 ; Thuret,  Ann.  des  Sc.  Nat.  3 sdr. 
vol.  ii.  pi.  9.  figs.  1—4 ; Hassall,  Br.  Fr.  Alg. 
pi.  75.  fig.  1.  On  stones  in  sti'eams. 

9.  N.  variegatum,  Moore.  FVond  terres- 
trial, expanded,  gelatinous,  livid,  ya,riable  in 
shape;  filaments  rather  distant;  joints  oval 
and  variable  in  size.  Hassall,  Br.  Fr.  Alga, 
pi.  74.  fig.  3.  On  a moist  bank  in  Ireland. 
A doubtful  plant,  perhaps  referable  to  a 
different  genus  of  the  Nostochaceae. 

Bibl.  The  works  above  quoted;  Itzig- 
sohn,  Bot.  Zeit.  xii.  p.  521  (1854)  ; Sachs, 
Bot.  Zeit.  xiii.  p.  1 (1855) ; Thuret,  Mhn. 
Soci6te  de  Cherbourg,  Aug.  1857,  Ann.  Nat. 
Hist.  3 ser.  ii.  p.  1. 

NOSTOCHACEriE.— A famfty  of  Con- 
fervoid  Algae,  composed  of  plants  forming 
gelatinous  strata  or  definitely  formed  gela- 
tinous balls  or  masses,  either  on  damp 
ground  or  floating  at  the  bottom  of  water ; 
consisting  of  minute,  unbranched,  usually 
moniliform,  microscopic  filaments,  tranquil 
or  oscillating,  imbedded  in  a mass  of  mu- 
cilaginous or  sometimes  firmish  substance 
(the  amorphous  matrix  is  produced  by  the 
fusion  of  the  special  gelatinous  sheaths 
of  the  individual  filaments)  ; filaments 
finally  breaking  up.  Cells  of  the  fila- 
ments of  three  kinds; — 1.  ordinary  cells; 
2.  vesicular  cells  or  heterocysts,  usually  large 


and  without  granular  matter,  frequently 
with  erect  hairs ; 3.  sporangia  or  sporangial 
cells,  produced  by  the  enlargement  of  the 
ordinary  cells,  globular,  elliptical  or  cylin- 
drical. The  reproduction  by  spores  has  been 
observed  in  Cylindrospermum  by  Thuret,  who 
finds  that  the  sporangial-cells  produce  in 
their  interior  one  thick-coated  spore,  which, 
after  a season  of  rest,  germinates  and  breaks 
out  from  the  sporange  to  grow  into  a new 
cellular  filament. 

The  genera  have  been  far  too  much  mul- 
tiplied here  ; and  Kiitzing’s  characters  are 
impracticable.  The  divisions  of  Ralfs  are 
not  aU  of  generic  value. 

Synopsis  of  Genera. 

1.  Nostoc.  Fhycoma  or  general  mass  of 
the  plant  enclosed  by  a film  formed  by  the 
condensation  of  the  surface,  determinate, 
globose  or  spread  out,  of  variable  forrrr,  ge- 
latinorrs  or  mucorrs,  coriaceous,  soft  or  hard, 
elastic,  slimy,  containing  simple,  curved  and 
entangled,  moniliform,  colourless  or  greenish 
filaments  composed  of  cells  which  appear 
solid,  imbedded  in  a continuous  amorphous 
gelatinous  matrix;  heterocysts  globose,  in- 
terstitial, larger  than  the  ordinary  joints  of 
the  filaments. 

2.  Monormia.  Frond  or  phycoma  a defi- 
nite, gelatinous,  elongated,  linear,  spirally 
cmled  and  convoluted  sheath  enclosing  a 
single,  continuous,  moniliform  filament ; he- 
terocysts interstitial;  sporanges  developed 
from  joints  most  distant  from  the  vesicular 
cells. 

3.  Anabaina.  Filaments  moniliform  or 
cylindrical,  often  curled,  involved  in  a 
formless  mucous  matrix,  often  forming  a 
floating  film,  with  vesicular  cells  (hetero- 
cysts') and  sporangial  cells. 

* Without  a membranous  sheath. 

a.  Trichormus.  Heterocysts  interstitial 
and  terminal.  Sporanges  at  first  formed 
from  the  cells  most  distant  fi’onr  the 
heterocysts. 

b.  Spharozyga.  Heterocysts  inter-stitial. 
Sporanges  formed  from  the  nearest 
cells. 

c.  Cylindrospermum.  Heterocysts  terrrri- 
nal.  Sporanges  like  the  last. 

d.  Dolichospermum.  Heterocysts  intersti- 
tial. Sporanges  without  definite  ar- 
rangement, and  of  unequal  length. 

**  Filaments  not  included  in  a membranou.s 
sheath. 

c.  Aphanizomenon.  Jleferocysts  none  (P). 

2 K 
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S^wranf/es  usually  simple  and  of  un- 
equal length. 

f.  Spermosira.  Hetcrocysts  interstitial, 
single,  or  sometimes  in  pairs.  Sptoi-miges 
as  in  Trichormus. 

Exotic  gemis.  Trichodesrnium.  Filaments 
straight,  short,  unbranched,  without  evident 
sheaths,  in  simple  separate  bimdles,  in- 
volved in  a matrix  of  mucus ; social,  swim- 
ming in  masses.  Marine. 

Bibl.  Balfs,  on  Nostochinece,  Annals  of 
Nat.  Hist.  2 ser.  vol.  v.  321,  pis.  8 & 9j 
Kiitzing,  Tahulcc  Phycologicce,  B.  i.  pp.  91- 
100.  Bd.  ii.  pis.  1-16;  Thiu’et,  on  Nostoc 
verrucosum,  Ann.  des  Sc.  Nat.  2 sdr.  t.  ii. ; 
An7i.  Nat.  Hist.  3 ser.  ii.  p.  1 ; Meneghini, 
3Io)iographia  Nostochmeai'um  italicat'um, 
Mem.  Tio'in  Acad.  ser.  2.  v.  1843 ; Allman, 
Micr.  Journal,  1855. 

NOTAIMIA,  Flem. — A genus  of  Infundi- 
bulate  CheUostomatous  Polyzoa,  of  the  fa- 
mily Gemellariadae. 

Char.  Cells  placed  back  to  back,  facing 
opposite  directions ; tobacco-pipe-shaped 
bird’s-heads  above  each  pair.  One  species  : 

N.  bursaria  ^Pl.  44.  fig.  21).  An  elegant 
microscopic  object. 

Bibl.  Johnston,  Brit.  Zooph.  294;  Busk, 
Cat.  3Iar.  Polyz.  {Brit.  IIus.),  36. 

NOTEUS,  Ehr. — A genus  of  Kotatoria, 
of  the  family  Brachionsea. 

Char.  Bjes  absent ; foot  forked  (=  eye- 
less Brachionus). 

N.  quadricornis  (PI.  35.  fig.  13).  Carapace 
suborbicular,  depressed,  scabrous,  ai'eolate, 
with  four  spines  in  front,  and  two  behind ; 
aquatic;  length  1-120  to  1-70". 

Bibl.  Ehrenberg,  Infus.  p.  502. 

NOTHOL/ENA,  Brown. — A genus  of 
Tsenitideie  (Poljmodioid  Ferns). 

NOTOBELPHYS,  AUm.— A genus  of 
Entomostraca,  of  the  order  Copepoda. 

N.  ascidicola  (PI.  14.  fig.  22)  resembles 
Cyclops  in  general  appearance.  The  ex- 
ternal ovary  is  a single  organ,  lying  across 
the  back  of  the  abdomen;  eye  single. 
Marine. 

Bibl.  Allman,  Ami.  Nat.  Hist.  xx.  p.  1 ; 
Baird,  Bnt.  Entom.  p.  237. 

NOTOMMATA,  Ehr. — A genus  of  Ro- 
tatoria, of  the  family  Ilydatimea.^ 

Char.  Free ; eye  single,  cervical ; tail- 
like foot  with  Uvo  toes;  rotatory  organ 
simply  ciliated. 

In  some  the  rotatory  organ  is  extended 
laterally  in  an  ear-  or  anm-like  forai. 

Ehrenberg  describes  twenty-three  species, 
some  of  which  are  parasitic,  N.  petromyzon 


and  parasitu  living  within  Volvox  glohator, 
and  N.  wernecJdi  within  the  vesicles  of 
Vaucheida ; and  divides  them  into  the  sub- 
genera— Labidodon,'^KVfB  each  with  a single 
tooth;  Ctenodon,  jaws  each  with  several 
teeth. 

Notommata  granularis  is  the  male  of  N. 
Brachionus. 

Many  of  the  species  are  large  and  well 
adapted  for  the  study  of  the  internal 
sti'ucture. 

N.  centrura  (PI.  35.  fig.  14;  15,  jaws  and 
teeth).  Body  attenuate  at  each  end,  foot 
small  and  hard ; cephalic  auricles  short ; no 
lateral  setae ; aquatic ; length  1-36". 

Bibl.  Ehrenberg,  Infus.  p.  424 ; Dujar- 
din,  Infus.  p.  646. 

NCTONECTA,  L. — A genus  of  aquatic 
Hemipterous  insects. 

N.  glauca  (the  water-boatman)  is  com- 
mon in  pools.  Its  setae  or  lancets,  and 
natatorial  hind-legs,  fomi  interesting  micro- 
scopic objects. 


Fig.  530. 


NUCLEUS  and  NUCLEOLUS  of 
Plants. — The  tenn  nucleus  is  applied  in 
botany  to  two  very  different  things ; first 
to  the  central  body  of  the  young  ovules  of 
Flowering  plants,  and  secondly  to  a pecidiar 
sti’ucture  met  with  in  the  interior  of  cells. 
The  first  ivill  be  described  imder  the  head 
of  OvuLF. ; the  cell-nucleus  and  nucleolus, 
mentioned  in  the  article  Cell  ( Vegetable), 
will  be  discussed  here. 

Few  parts  of  the  minute  organization  of 
plants  are  more  obscure  than  the  structure 
and  function  of  nuclei ; some  authors  re- 
gal’d them  as  of  the  highest  physiological 
importance,  others  consider  their  import 
altogether  unknown.  The  nucleus  maj'  be 
obsei’ved  most  easily  in  the  parenchjTnatous 
cells  of  the  herbaceous  structures  and  dowel’s 
of  Monocotyledons  (PI.  36.  fig.  28  b),  or  in 
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the  YOun^  ceUs  of  the  hairs  of  Flowering 
plants  generally  (PI.  38.  figs.  8, 9 b),  or  in  the 
embryo-sacs  of  rmfertilized  ovules  (1 1.  38. 
ficrs.  4-6)  ; in  such  cases  the  characters  are 
w^ll  denned  and  unmistakeahle.  It  con- 
sists of  a lenticular  body  fonned  of  more  or 
less  granular  substance,  apparently  not  di- 
verse from  the  Pkotoplasm,  with  one  or 
more  well-  or  ill-defined  bright  points  or 
cavities  {nucleoli)  in  the  interior.  Wher- 
ever it  appears  throughout  the  higher  plants, 
it  seems  to  possess  the  same  characters. 
Nageli  indeed  declares  that  it  is  a vesicle ; 
but  we  believe  this  to  be  an  error,  that  real 
nuclei  are  ordinarily  solid,  although  bodies 
nVin  to  them,  really  hollow,  do  occasionally 
occur  in  the  cell-contents.  Nfigeli,_  who 
has  investigated  the  subject  of  nuclei  very 
extensively,  states  that  they  exist  in  every 
class  of  plants,  and  that  in  those  cases  where 
he  failed  to  find  them,  there  was  a proba- 
bility of  their  being  concealed  in  the  cell- 
contents.  The  nuclei  of  certain  plants  ex- 
hibit very  remarkable  pecidiarities,  espe- 
cially in  SpmooYEA  and  Zygnema. 

Ordinarily,  nuclei  are  found  attached  to 
the  side  of  cells,  being  intimately  connected 
with  the  PuiMonDiAi.  utbicle,  or,  when- 
ever this  is  partially  absorbed,  forming  the 
centre  of  the  radiating  protoplasmic  fila- 
ments this  leaves  behind  (PI.  38.  fig.  9)  : 
sometimes,  however,  the  nucleus  is  sus- 
pended in  the  ca^dty  of  the  cell  by  filamen- 
tous processes  of  protoplasm;  in  all  such 
cases  it  forms  a kind  of  centi-e  for  the  cir- 
culation of  the  protoplasm  where  this  ex- 
hibits movement  (Rotation),  and  it  is 
itself  caiTied  about  to  a certain  extent  by 

tno 

The  nucleoli  (PI.  38.  fiu.  8 n)  of  these 
larger  nuclei  are  apparently  usually  solid 
granules  of  a transparent  substance,  but 
sometimes  they  appear  more  like  minute 
cavities. 

The  nuclei  and  nucleoli  of  the  lower 
plants  are  exceedingly  obscure ; in  a gi’eat 
many  cases  the  so-called  nuclei  are  little 
different  from  the  nucleoli  of  the  lai’ger 
forms,  occupying  to  the  entire  cell-contents 
the  same  relation  as  the  nucleoli  to  large 
nuclei,  for  example,  in  the  spores  of  Lichens 
(PI.  29.  fig.  7),  Fimgi,  &c.  In  the  lower 
Confervoid  Algse  the  nucleus  (or  nucleolus) 
appears  to  be  represented  by  the  entire  cell- 
contents  (PI.  3),  in  which  one  or  more  well- 
defined  gi-anules  often  occur,  representing 
nucleoli ; in  certain  stages,  however,  a larger 
granule  is  met  with,  coloured  by  chloro- 


phvll,  which  some  regard  as  a nucleus ; 
this  disappears  totally  at  particular  epochs, 
and  is  replaced  by  starch-granules  or  oil- 
globules.  The  bright-coloured  point,  or 
‘ eye-spot,’  seen  very  generally  in  the  Zoo- 
spores both  of  Coniervoids  and  Fucoid.s, 
may  represent  a nucleolus. 

Nuclei  originate  in  two  ways.  The  sim- 
plest mode  is  found  where  they  precede  free- 
cell formation,  as  in  the  development  of 
the  germinal  vesicles  in  the  embryo-sacs  of 
Flowering  plants.  Here  the  nuclei  appear 
first  as  globular  or  lenticul^  masses,  which 
become  gradually  defined  in  the  substance 
of  a collection  of  protoplasm  accumrdated  at 
the  upper  end  of  the  cell  (PI.  38.  figs.  1-4). 
This  IS  a spontaneous  isolation  of  a portion 
of  the  protoplasm  to  become  the  foundation 
of  a new  cell.  We  may  compare  this  with 
the  segmentation  of  the  entire  mass  of  con- 
tents of  the  cells  of  Confervse  in  the  forma- 
tion of  Zoospores,  which  may  perhaps  be 
regarded  as  at  first  free  ni^lfi.  In  cells 
multiplying  by  division,  a division  of  exist- 
ing nuclei  has  been  observed  to  take  place 
in  certain  cases,  as  in  the  hairs  of  Trades- 
cantia  (PI.  38.  figs.  8 & 9) ; but  in  other 
similar  cases  of  division  no  nuclei  are  ob- 
served (PI.  38.  figs.  10  & 11).  In  the  case 
of  Tradescantia,  the  oval  parent-nucleus 
fills  up  the  end  of  the  growing  cell,  so  that 
the  division  of  the  nucleus  is  almost  syno- 
nymous with  the  division  of  the  primordial 
utricle.  But  in  this  case,  as  in  the  develop- 
ment of  cells  from  free  nuclei,  as  indicated 
of  the  germinal  vesicles,  the  cell-membrane 
in  expanding  draws  away  from  the  nuclei^, 
which  remains  adherent  to  or  suspended  in 
connexion  with  a layer  of  protoplasm  lining 
the  ceU-waU  and  forming  its  primordial 
uti-icle.  In  Spirogtra  and  Zxjgnetna,  a 
division  of  the  free  suspended  nucleus  pre- 
cedes the  division  of  the  large  primordial 
utricle. 

Mohl  describes  a division  of  nuclei  as 
occurring  in  Anthoceros ; and  most  authors 
who  have  written  on  the  development  of 
pollen  and  spores  lay  great  stress  on  the 
influence  of  the  nuclei,  which  they  describe; 
but  the  import  of  nuclei  in  v^etable  cells 
is  certainly  still  a problem,  ^me  believe 
they  are  the  universal  agents  of  production 
of  new  cells,  others  that  they  ai-e  not  the 
agents  of  this  in  any  case,  but,  when  pre- 
sent, may  be  divided  with  the  cells.  Othei-s 
imagine  that  they  are  merely  the  original 
“moidd”  of  protoplasm  on  which  the  cel- 
lulose membrane  of  the  nascent-cell  is  de- 
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posited,  and  which  is  left  unaltered  when 
this  expands  (the  phsenomena  in  Spirogyra 
are  opposed  to  this).  Some  of  those  who 
deny  their  influence  in  cell-development 
believe  them  to  be  the  vital  centres  of  the 
cells  in  which  they  exist. 

They  are  best  seen  in  very  yoimg  cells  in 
all  cases ; in  nascent  tissues  they  almost  or 
miite  fill  the  cavity  of  the  young  cells.  As 
the  cells  grow  older,  their  history  differs  in 
different  cases.  Sometimes  they  persist 
vmtil  the  decay  of  the  organ  iu  which  they 
exist.  This  happens  very  generally  in  the 
cells  of  the  flowers,  stems,  &c.  of  Monoco- 
tyledons; not  tmfrequently,  in  stems  and 
leaves  they  become  converted  into  starch  or 
chlorophyll-granules.  In  other  cases  they 
have  a more  definite  pmpose;  for  in  the 
vesicles  in  which  are  formed  the  spebmato- 
zoiDS  of  Ferns,  Mosses,  Hepaticae,  Chara- 
ceae,  &c.,  these  structures  appear  to  he  pro- 
duced by  a metamorphosis  of  the  nuclei. 

In  examining  supposed  nuclei  of  plants, 
especially  those  of  lower  cellular  organiza- 
tion, tincture  of  iodine  should  always  be 
applied,  to  distinguish  starch-granules  &c. 
from  true  nuclei,  which  are  always  coloured 
deep  yellow  or  brownish  by  that  reagent, 
besides  being  coagulated,  contracted,  and 
thereby  rendered  more  distinct. 

The  nuclei  of  plants  require  much  more 
investigation. 

Bibl.  R.  Brown,  on  OrchidacecB,  Phil. 
May.  Dec.  1831 ; Schleiden,  Phylogenesis, 
iluller's  Archiv,  1838,  transl.  in  Sc.  Memoirs, 
ii.  p.  281 ; Grundziige,  3 ed.  (Principles, 
p.  668)  ; Nageli,  Zeitschr.  fiir  Wiss.  Pot. 
(transl.  in  Pay  Soc.  Vols.  1845  & 1849)  ; 
Mohl,  lyianzenzelle  (Vegetable  Cell),  pp.  36 
and  61;  Hofmeister,  ihitsteh.  d.  Embryo, 
Leipsic,  1849.  p.  7 ; Al.  Braim,  Verjungimg 
(Ray  Soc.  Vol.  1863.  p.  176). 

NULLIPORES.  See  Coballinace^. 

NUMMULINA,  D’Orb.  (Nummidites, 
I.amk.). — A genus  of  Foraminifera,  of  the 
order  Helicostegia,  and  family  Nautiloidse. 

Char.  Shell  equilateral,  circular  or  dis- 
coidal,  without  marginal  appendages ; spire 
embracing.  Convolutions  veiy  close  and 
numerous;  the  last  one  always  distinct 
when  young,  not  discoverable  in  the  adult. 
Chambers  small,  short,  close  together,  very 
numerous ; the  last  one  prominent  in  yqimg 
shells,  but  indistinct  in  old  ones.  Orifice 
transverse,  linear,  next  the  return  of  the 
spire,  often  masked  in  the  old  shells. 

Williamson  unites  Assilina  with  this  ge- 
nus. One  British  species : N.  planulata 


(PI.  18.  fi"  12),  recent  and  fossil ; and  two 
other  fossu  species.  The  fossil  Nummulites, 
forming  mountains  c&c.,  are  alluded  to  under 
Fobajiinifeba  (p.  294). 

Bibl.  That  of  the  order. 

NUMMULITES =Nummulin  A. 

N yMPH.;EACEA5.  See  IIaibs  (p.  338). 

0. 

OAT,  Arena  saliva  (Nat.  Order  Grami- 
naceae.  Flowering  Plants). — The  form  of 
the  starch-coipuscles  of  the  oat  is  veiy  un- 
like that  of  the  other  common  com  plants ; 
thejr  consist  of  numerous  small  polygonal 
gTains  grouped  together  in  roundish  or  oval 
masses  (PI.  36.  fig.  10).  See  Stabch. 

OBISIDA.  See  Pseubo-scobpiones. 

OBJECT-GLASSES.  See  Test-ob- 
jects. 

OCHLOCBLETE,  Thwaites. — A genus 
of  Chaetophoraceae  (ConfeiToid  Algae),  con- 
sisting of  minute  plants  growing  epiphyti- 
cally on  leaves  of  grasses,  &c.  O.  hystrix 
occurs  both  in  brackish  and  freshwater 
ditches.  The  minute,  dot-like,  discoid  frond 
is  fomied  of  radiating  branched  filaments 
composed  of  cells,  each  bearing  a very  long 
tubiUar  filament  on  its  back.  Fructifica- 
tion unknown.  We  suspect  this  plant  is 
closely  connected  with  the  lax  forms  of 
COLEOCHiETE. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  211, 
pi.  25  E ; Phyc.  Brit.  pi.  226. 

ODONTELLA,  Ag.  — This  genus  of 
Diatomaceae  is  united  with  Biddulphia, 
Biddulphia  (Odontella)  aurita  imdergoing 
spontaneous  division,  PI.  14.  fig.  9. 

ODONTHALIA,  Lyngb.— A genus  of 
Rhodomelaceae  (Florideous  Algae)  contain- 
ing one  British  species,  O.  dentata,  which 
has  an  irregularly  bipiunatifid  frond,  3 to  12" 
long,  the  main  axis  and  lobes  being  about 
1-4"  wide  throughout ; the  colour  is  deep 
wine-red,  darker  when  dried.  The  fi’ond 
bears  marginal,  stalked,  ostiolate,  ovate 
co'amidia  with  spores ; lanceolate  stichidia, 
n which  are  contained  tnn  rows  of  teinate 
tetraspores ; and  antheridia. 

Bibl.  Ilarv.  Brit.  Alg.  p.  77,  pi.  11  A; 
Phyc.  Brit.  pi.  34 ; GreviUe,  Alg.  Br.  pi.  13 ; 
Kiitzing,  Phyc.  generalis,  p.  448. 

ODONTIDIUM,  Kg. — A genus  of  Dia- 
tomaceae. 

Char.  Fmstules  quadrangular,  united  to 
fonn  an  elongated  biconvex  filament ; linear 
in  front  view ; valves  elliptical  with  trfms- 
verse  continuous  striae.  Aquatic  and  marine. 

Dift'ers  fi'om  Denticida  in  the  elongated 
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filament,  which  sometimes,  however,  con- 
sists of  only  three  or  four  frustules ! 

Kiitzing  describes  fifteen  species,  l^o 
doubtful.  Smith  describes  seven  species, 
two  doubtful. 

O.  iurgididum  (PI.  13.  fig.  14 : a,  front 
view  ] bf  sido  view).  Valves  la-iiceolatej 
obtusish ; strise  on  each  valve  six.  Aquatic ; 
length  of  frustules  1-1720  to  1-5/0". 

O tabellaria, Smith  = Staurosira  constniens, 

Ehr.  (PI.  41.  fig.  38). 

Bebl.  Kiitzing,  Bacill.  p.  44;  Sp.  AUj. 
p.  12 ; Smith,  Brit.  That.  ii.  16. 

ODONTODISCUS,  Ehr.— A genus  of 
Diatomaceae. 

Char.  Frustules  single,  lenticular ; valves 
circular,  alike,  without  nodules  or  aper- 
tures, not  areolar  (under  ordin.  ilium.),  but 
covered  with  puncta  either  aiTanged  in  ra- 
diating rows,  or  in  excentrically  curved 
lines,  and  with  erect  marginal  teeth. 

The  puncta  are  surely  the  ordinary  de- 
pressions imperfectly  examined.  Three  spe- 
cies ; fossil  and  in  ^ano. 

O.  eccentriem  (PI.  43.  fig.  62). 

Bibl.  Ehrenberg,  Ber.d.  Berl.ATuid.XS^. 
p.  73;  Kiitzing,  Sp.  Alg.  p.  129. 

CECISTES,  Ehr. — A genus  of  Rotatoria, 
of  the  family  (Ecistina. 

Char.  Single ; rotatory  organ  single, 
with  an  entire  marmn ; body  attached  to 
the  bottom  of  a fixed  cylindrical  carapace ; 
eyes  two,  frontal,  red,  disappearing  in  ad- 
vanced age. 

0.  crystallinus  (PI.  35.  fig.  16).  Carapace 
hyaline,  viscid,  covered  -with  foreign  bodies ; 
aquatic ; entire  length  1-36". 

Jaws  each  with  three  teeth. 

Bibl.  Ehrenberg,  Infus.  p.  392. 

(ECISTINA,  Ehr. — AfamilyofRotatoiia. 

Char.  Animals  single  or  aggregate,  at- 
tached to  the  bottom  of  a gelatinous  cara- 
pace ; rotatory  organ  single,  with  an  entire 
margin. 

A distinct  carapace  for  each  animal. ...  1.  (Ecistes. 

Carapaces  aggregated  into  a sphere. ...  2.  Conochilus, 

Bibl.  Ehrenberg,  Infus.  p.  391. 

(EDEMIUM,  Fr. — A genus  of  Dematiei 
(Hyphomycetous  Fungi).  CE.  atnim,  Corda, 
consists  of  dense  tufts  of  brown  erect  fibres, 
scarcely  branched,  and  without  true  septa. 
The  roundish  “spores”  are  sessile  upon  the 
sides  of  the  erect  filaments. 

Bibl.  Corda,  Shirm's  Dmtschl.  FI.  6. 
pi.  9;  Fries,  Systema  Mic.  344;  Berkeley 
and  Broome,  Ann.  Nut.  Hist.  2 ser.  vi.  p.  4(!6. 

(EDIPODIUM,  Schwiigr. — A genus  of 
Splachnaceae  (Acrocarpous,  operculated 


Mosses),  sometimes  included  under  Gynino- 
stoniHtn.  CEdipodium  Gt'iffithianutU)Schvf&‘^.f 
the  only  species,  is  remarkable  for  the  pe- 
culiarly thickened  fruit-stalk,  whence  the 
name  of  the  genus  is  derived. 

(EDOGONIACE^.— A family  of  fila- 
mentous Confervoid  Algae,  remarkable  for 
the  filaments  growing  by  a peculiar  mode  of 
cell-division,  accompanied  by  ckcumscissile 
dehiscence  of  the  pai-ent-ceU,  and  by  the 
zoospores  being  formed  fi’om  the  whole  con- 
tents and  bearing  a crown  of  numerous  cilia. 
There  are  two  genera : 

1.  CEdogonium.  Filaments  unbranched. 

2.  Bidhochmte.  Filaments  branched  and 
bearing  bristle-cells  with  a bulbous  base 
(fig.  83,  p.  110). 

Bibl.  See  the  genera. 

(EDOGONIUM,  Link.  {Prolifera,  Leclerc, 
Vesimlifera,  Hass.).— A genus  of  (Edogo- 
niaceae  (Confervoid  Algae).  Some  of  the 
(Edogonia  are  among  the  commonest  and 
most  abundant  of  freshwater  Algae,  occur- 
ring in  every  pond,  ditch,  or  stream,  and 
quickly  makmg  their  appearance  in  tanks, 
aquaria,  &c.  They  may  generally  be  re- 
cognized at  a glance  by  the  dense  and  luii- 
form  green  protoplasm,  sometimes  filling 
the  cells,  sometimes  (after  dividing)  leaving 
half  of  the  cell  colourless  and  devoid  of 
chlorophyll ; above  all,  by  the  annular  striae 
occumng  at  the  ends  of  many  of  the  cells 
(PI.  6.  fig.  7 b,  h).  The  cells  have  each  a 
large  parietal  nucleus  (fig.  7 a).  The  large 
round  interstitial  sporangial  cell  (fig.  I g) 
is  also  a veiy  distinctive  character  The 
zoospores  also  are  peculiar,  consisting  of 
the  enth’e  contents  of  a cell,  therefore  very 
large,  and  are  crowned  by  a wreath  of  cilia 
(PI.  5.  fig.  7 c).  The  filaments  are  attached, 
when  young,  to  stones,  plants,  &c.,  by  root- 
like processes.  These  plants,  on  many 
groimds,  deserve  a somewhat  close  exami- 
nation. The  filaments  are  composed  of  rows 
of  cylindrical  cells,  which  multiply  intersti- 
tially  in  a very  curious  manner.  When  a 
cell  is  about  to  divide,  an  annular  deposit 
of  cellulose  occura  aroimd  the  upper  part  of 
the  parent-cell.  Next  the  wml  of  the 
parent-cell  brealis,  by  a circiunscissile  de- 
hiscence, just  below  the  cellulose  ring.  The 
internal  cell  elongates  and  removes  tbe  mar- 
gins of  the  cii’cular  slit  from  each  other,  the 
upper  piece  of  the  parent-cell  wall  being 
pushed  up  as  a kind  of  cap  on  the  elonga- 
ting cell.  While  the  cell  is  thus  being 
elongated,  its  primordial  utricle  becomes 
divided  below  the  line  of  dehiscence  of  the 
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parent-cell ; but  both  the  new  portions  gi-ow, 
so  that  the  line  of  division  between  the  two 
new  cells  at  length  rises  above  the  margin 
of  the  lower  part  of  the  parent-cell.  The 
annular  deposit  of  gelatinous  cellulose  has 
meanwhile  become  stretched  or  developed 
over  the  space  left  by  the  separation  of  the 
halves  of  the  parent  membrane,  fonning  an 
outer  coat  to  the  new  cell.  After  the 
gT’owth  of  the  lower  cell  is  finished,  the 
upper  one  begins  to  elongate,  imtil  it  attains 
equal  length ; it  remains  poor  in  protoplasm 
and  chlorophyll  while  growing,  but  becomes 
densely  filled  when  it  has  attained  its  full 
dimensions.  The  margins  or  broken  ends  of 
the  parent-cell  wall  fomi  the  annular  sti-ise 
seen  on  the  filaments  (PI.  5.  fig.  7 5,  g,  h)  : 
at  first  there  is  only  one  at  the  top  of  any 
given  cell;  but  the  next  dehiscence  takes 
place  just  below  this,  giving  rise  to  a second, 
and  so  on,  imtil  many  successive  rings  are 
produced  at  one  spot. 

The  zoospores  or  ciliated  gonidia  (fig.  7 c) 
are  fonned  from  the  entire  contents  of  a 
cell,  and  exhibit  a large  round  nucleus; 
they  escape  by  a circumscissile  dehiscence 
of  the  wall  of  the  parent-cell  (6)  : the  fila- 
ment, however,  does  not  generally  become 
quite  broken  into  two ; the  portions  remain 
attached  by  a strip  of  the  side-wall  forming 
a kind  of  hinge,  and  the  zoospores  are  not 
set  fi'ee  directly,  but  at  first  are  enclosed  in 
a very  delicate  and  almost  imperceptible 
globular  envelope,  colorable  blue  by  iodine 
and  sidphuric  acid,  which  appears  to  dis- 
solve very  quickly  in  the  water.  The  zoo- 
spores are  lai’ge,  somewhat  ovate  in  foim, 
with  a transparent  region  at  one  end,  whence 
the  numerous  cilia  arise.  When  expelled, 
they  move  for  a time,  and  then  come  to  rest, 
attaching  themselves  to  foreign  objects  by 
the  ciliated  end,  acquii’ing  a membrane, 
sending  out  root-like  processes  below  (e), 
and  elongating  and  expanding  above  into  a 
longish  pear-shaped  body.  Sometimes  the 
zoospores  do  not  completely  extricate  them- 
selves from  the  parent-cell,  and  then  ger- 
minate in  this  way  in  situ,  the  root-like 
processes  remaining  engaged  in  the  pai’ent- 
cell.  Very  often  they  attach  themselves 
upon  the  parent  filament  to  gemiinate.  The 
next  stage  after  germination  presents  two 
difierent  classes  of  phsenomena : in  the 
one  case,  as  a purely  vegetative  zoospore, 
the  young  plant  elongates  gradually  into  a 
jointed  filament  by  extension  and  cell-divi- 
sion ; in  the  other  it  is  an  androspore,  and 
becomes  an  anfhtridinl  filament. 


The  CEdogmiu  produce  large  resting- 
spores  ^oosptores),  which  are  formed  from 
the  entire  contents  of  the  uppermost  of  two 
cells  developed  as  above  described.  A 
rupture  of  the  parent-cell  wall  takes  place 
at  the  side  drrrmg  the  development  ot  the 
spore ; through  the  small  orifice  thus  fonned 
the  spore-mass  becomes  fertilized  through 
the  agency  of  the  little  globular  bodies  pro- 
duced in  the  anther’idia  (PI.  45.  fig.  17^. 
Ultimately  the  spore,  while  iircreasmg  rn 
size,  refa-acts  itself  fr-om  the  walls  of  its  pa- 
rent-cell  (pogoniwii),  and  lies  free  in  the 
cavity,  presenting  a double  coat,  the  outer 
of  wlriclr  is  thick  and  tough;  its  contents 
acquire  a red  colour  as  it  ripens.  The  parent- 
cell of  the  spore  mostly  acquires  a globular 
or  elliptical  form,  and  a red  or  brown  colour, 
appearing  like  a kind  of  nodule  oir  the  fila- 
rrrent ; and  the  ripe  spore,  of  globular,  ellip- 
tical, or  depressed  spherical  romr,  is  mostly 
of  greater  diameter  than  the  ordinary  cells 

g’l.  46.  fig.  21).  The  ripe  spore  escapes  by 
e decomposition  or  dehiscence  of  the  pa- 
rent-cell ; the  history  of  its  genrrination  is 
still  involved  in  obscurity ; it  is  not  knovm 
whether  it  germinates  dfrectly  or  fir-st  di- 
vides irrto  a nunrber  of  zoospores,  as  in 
Bulboch^te. 

The  antheridial  structrrres  of  the  QHdo- 
gonia  ar-e  either  formed  in  the  ordinary  fila- 
ments (PI.  45.  fig.  13),  or  from  dwarf  fila- 
ments produced  from  the  smaller  zoospores 
or  androspores  (PI.  45.  fig.  19).  In  either 
case  they  consist  of  one  or  more  very  short 
joints  of  the  filament,  fomred  in  the  ordi- 
nary way,  the  contents  of  which  dmde 
into  two  portions.  The  cells  then  dehisce 
and  allow  the  new  products  to  escape,  which 
resemble  the  vegetative  zoospores,  but  are 
much  smaller.  These  new  bodies,  the 
spernratozoids,  make  their  way  through  the 
orifices  in  the  parent-cells  of  the  spores  and 
fertilize  their  contents  (PI.  46.  fig.  20). 

The  (Edogonia  appear  to  be  sometimes 
purely  monoecious  or  dioecious,  the  single 
filaments  including  either  both  antheridial 
and  spore-cells,  or  only  one  Idnd  of  organ  ; 
but  the  most  common  condition  is  interme- 
diate between  these  two  conditions,  the 
filaments  having  some  joints  converted  into 
sporangial  cells,  others  giving  birth  to  the 
androspores,  which  germinate  into  dwarf 
anthendial  filaments  (often  sessile  on  or 
near  the  sporanges),  and  these  produce  sper- 
matozoids.  This  condition  is  termed  by 
Pringsheim  gynandrosporous. 

The  systematic  arrangement  of  the  species 
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CEDOGONIUM. 

of  (Edogonium  haa  remained  in  a state  of 
confusion  on  account  of  the  yariabuity  ot 
the  size  of  the  filaments.  Pringsheiin  be- 
lieves, however,  that  it  is  possible  to  establish 
specific  characters  upon  perfect  fructifying 
specimens,  but  not  on  barren  or  simply  ve- 
^tating  filaments.  The  foUowing  is  his 
arrangement : — 

* Spores  globular. 

i"  Sporanges  opening  by  a valvidar  lid, 

1.  CE.  rostellatum.  Sporange  oval,  spore 
globular,  not  filling  the  sporange.  Anthe- 
ridia  three-  to  fom-celled.  Monoecious. 

Sporanges  opening  by  a lateral  oiifice. 

J Monoecious. 

2.  (E.  curmm.  Sporanges  compressed 
vertically,  orifice  in  the  middle  line ; spores 
completely  filling  the  sporanges,  and  of  the 
same  form.  Antheridia  three-  to  four-ceUedj 
only  one  spermatozoid  in  a cell. 

3.  (E.  tumidulum.  Sporange  ovate,  ori- 
fice in  the  upper  half ; spore  globMar,  not 
filling  the  sporange.  Anthendia  (mostly; 
two-celled. 

Gynandrosporous. 

4.  as.  Rothii,  Hass.  Dwarf  male  plant 
straight,  sessile  on  the  sporange,  with- 
out a spreading  base.  Sporange  ovate,  but 
expanded  in  the  middle;  orifice  in  the 
middle  line ; spores  compressed  vertically, 
filling  the  inflated  part  of  the  sporange. 

5.  CE.  depressum.  Dwarf  male  plant 
straight,  sessile  on  the  sporange,  with  a foot 
and  internal  antheridia.  Antheridium  one- 
celled.  Sporange  compressed  vertically; 
orifice  in  the  middle  line ; spores  of  the 
form  of  the  sporange,  not  filling  it. 

6.  CE.  Braunii,'&M,z.  Dwarf  niale  plant 
a little  cuiwed,  sessile  in  the  vicinity  of 
the  sporange,  with  a foot,  and  exterior  one- 
celled  antheridium.  Sporange  oval,  in- 
flated in  the  middle,  orifice  in  the  middle 
line ; spore  globulai-,  not  completely  filling 
the  sporange. 

7.  (E.  ecfiinospermum,  Al.  Br.  Dwarf  male 
plant  almost  straight,  sessile  on  the  cell 
Delow  the  sporange,  with  a foot  and  outer 
one-ceUed  antheridium.  Sporange  oval, 
orifice  in  the  lower  half;  spore  globular, 
covered  with  spines. 

**  Spores  oval. 

t Sporanges  opening  by  a valvular  lid. 

J Gynandrosporous. 

8.  CE.  eiliatum,  Hass.  Dwarf  male  plant 


curved,  sessile  on  the  sporange,  with  foot 
and  outer  one-celled  antheridium.  Spores 
oval,  filling  the  broken  portion  of  the 
sporange. 

ff  Sporanges  opening  by  a lateral  orifice. 

J Gynandrosporous. 

9.  CE.  apopliysatiim,  Al.  Br.  Dwarf  male 
plant  curved,  sessile  on  the  cell  below  the 
sporange,  with  foot  and  outer  two-mnked 
antheridium.  Sporange  oval,  orifice  in  the 
upper  half;  spore  filling  the  sporange  up  to 
the  cap-like  pai't. 

XX  Dioecious. 

10.  CE.  gemelliparum.  Male  plants  evi- 
dently more  slender  than  the  female.  An- 
theridia many-ranked ; septa  of  the  mother- 
cells  perpendicular  to  the  other  septa  of  the 
cells.  Sporange  oval,  orifice  in  the  upper  hall, 
the  spore  filling  it  completely  up  to  the 
cap-portion.  The  filaments  end  in  several 
(up  to  six)  almost  hyaline  elongated  cells, 
without  a terminal  bristle. 

Bibl.  Link,  Dor.  physic,  berolin.  (1820); 
Kiitzing,  Sp.  Alg.  p.  364 ; Tab.  Phyc.  Bd.  iii. 
pi.  33,  &c. ; Hassall,  Br.  Fr.  Alg.  p.  195 ; 
Thuret,  Ann.  des  Sc.  Nat.  3 s4r.  xiv.  p.  226 ; 
Pringsheim,  Monatsber.  d.  Berl.  Akad.  1855 ; 
Bail  und  Bildung  der  PfianzenzeUe,  Berlin, 
p.  33, 1854;  Jakrb.f.  Wiss.  Botanik,  i.  p.  1, 
1857 ; Mohl,  Bot.  Zeitung,  xiii.  p.  689 ; De 
Bary,  Soc.  des  Sc.  Nat.  d.  Fribourg,  July, 
1856 ; Ann.  des  Sc.  Nat.  4 s6r.  v.  p.  262 ; 
Mus.  Senkenb.  1856.  p.  29;  Cai'ter,  Ann. 
Nat.  Hist.  3 ser.  i.  p.  29. 

OIDIUM,  T .ink  (Acrospoiium  and  S^oro- 
trichum,  Greville ; Torula,  Corda). — A sup- 
posed genus  of  Mucedines  (Hyphomycetoua 
Fungi),  but  very  probably  consisting  merely 
of  imperfect  conmtions  of  plants  of  more 
complex  nature.  The  Oidia  have  recently 
attracted  great  attention  on  account  of  the 
extraordinary  development  of  the  form 
called  Oidium  Tuckeri  on  the  vines  of  Eu- 
rope and  the  Atlantic  islands.  This,  how- 
ever, like  0.  leucoconium  and  others,  appears 
to  be  only  the  conidiiferous  mycelium  of  a,u 
Ehysiphe  or  some  allied  plant ; the  parti- 
culars of  its  history  are  given  more  at  length 
imder  Vine  fiingus.  Oidium  lactis  seems 
also  referable  to  Torula,  or  to  the  myce- 
lium of  Penicillium.  O.  abortifaciens, 
Lk.  is  an  imperfect  state  of  Claviceps  ; O. 
albicans,  C.  Robin,  the  fungus  of  Aphtha, 
is  probably  referable  to  some  other  genus 
when  mature,  as  Achorion  should  perhaps 
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also  be  included  under  Puccmia.  The  ob- 
iecte  described  as  Oidia  consist  of  delicate 
horizontal  filaments,  creeping  over  leaves, 
fruits,  or  decaying  vegetable  and  animal 
substances  (0.  lactis  at  the  edges  of  sour 
milk,  0.  albicans  in  the  mouth  of  the  hu- 
man subject),  forming  an  interlaced  fleecy 
coat,  the  horizontal  filaments  giving  origin 
to  numerous  erect  (usually  short),  articu- 
lated pedicels,  the  uppermost  cells  of  which 
(or  sever.al  of  the  uppermost)  become  ex- 
panded into  oval  bodies  (conidial)  which  be- 
come disarticulated,  and  falling  upon  the 
matrix,  germinate  and  produce  new  filaments 
(PI.  20.  figs.  8,  9). 

Oidium  Icucoconium,  Tuckeid,  erysiphoides 
are  white ; O.  aureum,  fidvum,  fructigenum, 
and  others  subsequently  become  coloured. 

As  we  do  not  regard  them  as  independent 
organisms,  it  seems  unnecessary  to  give  the 
characters  of  the  supposed  species. 

Bibl.  Berk.  Hook.  Brit.  FI,  ii.  pt.  2, 
p.  349 ; Ann.  Nat.  Hist.  i.  p.  263,  vi.  p.  438, 
2 ser.  vii.  p.  178,  xiii.  p.  463 ; Crypt.  Bo- 
tany, pp.  300,  308 ; Fries,  Siimma  Veg.  494 ; 
Fresemus,  Beitr.  z.  Mycologie,  Heft  i.  p.  23, 
ii.  p.  76 ; L^veilld,  Ann.  des  Sc.  Nat.  3 s6r. 
XV.  p.  109 ; Grev.  Sc.  Crypt.  FI.  pi.  73 ; Ch. 
Robin,  VigStaiix  Parasites,  2nd  ed.  p.  488  j 
and  the  Bibl.  of  Vine-fungus. 

OIL. — Oils  of  various  kinds  are  most 
abundantly  produced  by  a very  large  num- 
ber of  plants,  and  occur  to  some  extent  in 
almost  all.  For  the  microscopist,  it  is  con- 
venient to  divide  them  into  essential  and 
Jixed  oils.  The  former  are  special  secre- 
tions, and  occur  in  the  cells  of  the  Glands 
and  Glandular  Haibs  of  the  epidermis  of 
those  paids  of  plants  exposed  to  the  air  and 
light.  Fixed  oils  are  foimd  principally  in 
the  cells  of  tissues  still  physiologically 
active  in  the  nutrition  of  the  plants,  and 
they  appear  in  many  cases  to  have  a close 
relation  with  and  to  form  substitutes  for 
starch.  Thus  fixed  oils  occur  stored  up  in 
the  cells  of  the  peiisperms  or  of  the  cotyle- 
dons of  certain  seeds  in  which  little  or  no 
starch  is  produced,  as  in  the  Papaveracea, 
Cruciferce,  Linum,  the  almond,  nut,  &c. 
Oil  may  occur  also  in  the  pulp  of  fruits,  as 
in  the  olive. 

Spobes  of  Cryptogamic  plants  and  Pol- 
LEN-grains  are  remarkable  for  the  oil  they 
exhibit  in  their  mature  condition.  It  ap- 
pears to  seiwe  as  an  indifferent  or  inert  foim 
of  assimilated  nutriment. 

Oil  occurs  in  the  cavity  of  cells  in  the 
form  of  minute  drops,  which  may  be  di- 


stinguished mostly,  by  the  experienced  mi- 
croscopist, by  simple  inspection;  but  it  is 
often  desirable  to  prove  the  nature  of  the 
globules,  which  may  be  done  by  remoi'ing 
them  with  aether,  or,  in  the  case  of  pollen, 
by  viewing  them  in  spirit  of  turpentine  or 
oil  of  lemons.  Potash  does  not  act  readily 
upon  oil-globules  in  the  cells  of  plants. 

^ certain  cases  it  is  convenient  to  view 
objects  in  oil  instead  of  water,  in  order  to 
render  them  more  transparent ; for  this 
purpose  oil  of  lemon  or  tm-pentine  is  usually 
employed. 

OMPHALOPELTA,  Ehr. — A genus  of 
fossil  Diatomaceae. 

Char.  Agrees  with  Actinoptychus',  but  the 
upper  part  of  the  margin  of  the  valves  has 
a few  opposite  erect  spines. 

Four  species.  Fossil  and  marine. 

O.  areolata  (PI.  43.  fig.  63). 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad, 

1844.  p.  263 ; Kiitzing,  Sp.  Alg.  p.  132. 
0N60SPHENIA,  Ehr.  — a genus  of 

Diatomaceae. 

_ Char.  Frustules  single,  cuneate  in  front 
view ; valves  equal,  uncinate  at  the  apices, 
with  transverse  gi-anular  striae ; neither 
vittae  nor  nodides  present. 

0.  carpathica.  Valves  cuneate,  laxly  stri- 
ated (ord.  ilium.),  one  end  turgid,  rounded, 
and  straight,  the  other  attenuate  and  unci- 
nate ; aquatic ; diameter  1-790". 

Bu3L.  Ehrenberg,  Ber.  d.  Berl.  Akad. 

1845.  p.  72 ; Kiitzing,  Sp.  Alg.  p.  11. 

ONION,  Allium  Cepa  (Flowering  Plants, 

Nat.  Ord.  LUiaceae). — The  youn»  bulb  of  the 
onion  offers  a very  good  and  cheap  subject 
for  the  investigation  of  the  development  of 
spiral  vessels,  to  those  who  do  not  object  to 
its  odour ; other  biilbs  will  do  equally  well. 
In  the  cells  of  the  base  of  the  oulb  occur 
very  elegant  groups  of  prismatic  crystals 
(see  Raphides). 

ONOCLEA,  Linn. — A genus  of  Asple- 
nieae  (Polypodioid  Ferns).  Indusium  very 
thin,  membranous  and  reticulated.  The 
feiiile  pinnae  are  usually  so  roUed  up  as  to 
look  like  little  berries  seated  on  a spike, 
filled  with  sporangia.  Exotic. 

ONYGENEI. — A family  of  Ascomyce- 
tous  Fimgi,  containing  a few  inconspicuous 
lants  growing  upon  the  feathers  of  dead 
u’ds,  or  upon  cast-off  horseshoes.  The 
ffocculent  spreading  mycelium  usually  pro- 
duces on  its  smTace  little  white  stalk-like 
bodies  crowned  by  a globular  perithecium. 
At  first  erect  and  thick,  these  supports  be- 
come more  slender  as  they  elongate,  and 
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seem  to  bend  under  the  weight  of  the  light 
perithecium  tfig.  531).  In  some  species  the 
erithecium  is  sessile.  The  perithecium  is 
Ued  ■nnth  branching  filaments,  arising  from 
the  walls  of  its  internal  cavity,  interlacing 
together  and  bearing  at  their  free  extremi- 
ties globular  cells  (^ci)  containing  the 
spores  (figs.  633,  636).  At  the  epoch  of 

Fig.  631.  Fig.  632. 


Fig.  633.  Fig.  534. 


Magn.  10  diams. 

Fig.  533.  Portion  of  the  sporiferous  layer,  with  asci. 

Magn.  350  diama. 

Fig.  534.  Aaci  detached.  Magn.  700  diama. 

Fig.  535.  Sporea.  Magn.  700  diama. 

maturity  the  perithecium,  originally  closed, 
bursts  circularly  towards  the  base,  tfie  upper 
part  becoming  detached  under  the  form  of 
a more  or  less  regular  cap  (fig.  632),  expos- 
ing the  spores  set  free  by  a solution  of  the 
filaments. 

British  Genus. 

Onygena.  Perithecium  capitate,  at  length 
slit  round  the  base,  and  falling  off  as  an 
imnerforate  cap.  Asci  borne  at  the  free 
enos  of  filaments  forming  an  entangled  mass 
in  the  perithecium,  finally  free  and  pulvera- 
ceous. 


Bibl.  Berk.  Brit.  Flora,  ii.  pt.  2.  p.  822 ; 
Ann.  Nat.  Hist.  vi.  p.  432,  2nd  ser.  vii.  p. 
184 : Tulasne,  Ann.  des  Sc.  Nat.  3 s4r.  i.  p. 
367,  pi.  17 ; Greville,  Sc.  Crypt.  FI.  pi.  343. 

OOGONIUM. — A term  used  by  some 
Algologists  to  signify  the  parent-cell  of  a 
tme  female  spore. 

OOLINA,  D’Orb. =Lagf.na. 

OOLITE. — The  substance  of  oolitic  rocks 
consists  principally  of  carbonate  of  lime, 
sometimes  crystallized,  at  others  granular, 
and  usually  abounding  in  organic  remains, 
as  shells,  &c.  It  consists  of  two  parts,  one 
of  which  fonns  the  matrix,  is  mostly  colour- 
less, often  crystalline,  and  exhibits  a number 
of  rounded  or  oval  cavities,  each  of  which 
contains  a nodule  or  mass  of  a correspond- 
ing form.  These  nodules  give  the  stone 
somewhat  the  appearance  of  the  roe  of  a 
fish,  hence  oolite  is  sometimes  called  roe- 
stone. The  nodules  possess  rather  a granu- 
lar than  a crystalline  structure.  They  are 
sometimes  coloured,  hollow,  and  often  ex- 
hibit concentric  rings  like  those  of  calculi, 
and  indicative  of  the  successive  deposition 
of  layers.  Some  kinds  of  oolite  contain 
grains  of  sand  imbedded  in  the  matrix  be- 
tween the  nodules. 

Polished  sections  of  oolite  form  interest- 
ing objects ; and  where  the  nodules  are 
coloured  and  the  matiix  colourless,  as  in 
oolite  from  Bristol,  in  which  the  former 
are  red,  the  beauty  of  the  appearance  is 
increased. 

Bibl.  Works  on  geology  (see  the  Bibl. 
of  Chalk). 

OOMYCES,  Berk,  and  Br. — A genus  of 
Sphaeriacei  (Ascomycetous  Fungi),  foimded 
on  a minute  plant  growing  upon  the  leaves 
of  grasses.  0.  carneo-albus  {SpJueria  car- 
neo-alba,  Libert)  has  pale,  flesh-coloui'ed, 
tough  receptacles  1-18"  high,  mai-ked  with 
the  ostioles  of  3-7  perithecia  closely  packed 
within  it,  healing  resemblance  to  the  eggs 
of  some  insects. 

Bibl.  Berk,  and  Broome,  Anji.  Nat.  Hist. 
2 ser.  vii.  p.  186. 

OOPHORIDIUM. — A term  applied  to 
those  sporanges  of  Lycopodiaceae  which  con- 
tain the  larger  or  female  spores. 

OOSPORANGE. — A term  sometimes 
applied  to  the  large  one-celled  sacs  pro- 
ducing zoospores  in  the  Fucoid  Algae ; also 
synonymous  with  Oophoeidium. 

OOSPORE. — A term  used  by  some  phy- 
siologists to  indicate  a spore  which  receives 
impregnation  in  some  way  before  gemina- 
tion, as  in  (Edoyonium ; and  also  applied  to 
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the  larger  form  of  spore  in  Selaginella 

otiH  Tc/^ if a 

OPALINA,  Pm-k.  and  Val.— The  ani- 
mals comprised  under  this  title  were  for- 
merly regarded  as  Infusoria,  among  which 
they  were  placed ; hut  later  researches  tend 
to  show  that  they  are  imperfectly  developed 
forms  or  intermediate  stages  of  animals  pro- 
bably higher  than  the  In^oria.  They  are 
microscopic,  oval  or  oblong,  colom-less,  co- 
vered with  vibratile  cilia  an-anged  in  regular 
rows ; they  contain  a nucleus,  and  exhibit 
contractile  vesicles ; but  they  do  not  admit 
colouring  matters,  nor  have  they  a mouth. 
In  one  fonu,  an  adhesive  suctorial  disk  has 
been  obseiwed,  and  in  another  a hook-appa- 
ratus, probably  servui"  the  same  end.  They 
are  pai'asitic  ^vithin  the  bodies  and  usually 
the  intestinal  canal  of  earth-woims,  frogs, 
Planarice,  Naides,  beneath  the  giU-plates  of 
Ganmiarus,  &c. 

0.  {Bursaria,  E.)  ranamm,  P.  & V.,  is 
figured  in  PI.  24.  fig.  47. 

Dujardin  places  some  of  them  in  his 
genus  Leucophrys. 

Bibl.  Piu’kinje  and  Valentin,  Depluen. 
mot.  vibr. ; Schultze,  Beit.  z.  Naturg.  d.  Tur- 
hell. ; Stein,  Inf  us.  p.  178,  &c. 

OPEGRAPllA,  Ach.— A genus  of  Gra- 
phideae  (G}Tunocarpous  Lichens),  gi’owing 
on  bark  of  trees,  stones,  &c.  Besides  their 
linear  lirellce,  the  fr’onds  bear  spes-mogonia, 
in  0.  varia  and  0.  calcarea  forming  black 
spots  on  the  smTace,  commumcating  with 
little  unilocular  cavities  lined  with  short 
linear  sterigmata  bearing  numerous  sper- 
matia.  Mr.  Leighton  enumerates  fourteen 
species  and  numerous  varieties  in  his  recent 
monograph. 

Bibl.  Brit.  Flor.  ii.  pt.  1.  p.  147 ; Leigh- 
ton, Ann.  Nat.  Hist.  2nd  ser-xiii.  p.  87, 
xix.  p.  129 ; Tulasne,  Ann.  des  Sc.  Nat.  3 s<ir. 
xvii.  p.  207. 

OPERCULARIA,  Goldfuss. — A genus 
of  Infusoria,  of  the  family  Vorticellina. 

According  to  Ehrenberg’s  description, 
Opercidaria  resembles  Epistylis  in  being 
fiumished  with  a rigid  (not  contractile), 
branched  stalk,  but  ditters  in  the  presence 
of  two  kinds  of  bodies,  larger  and  smaller, 
attached  to  the  branches,  the  foi-mer  being 
usually  situated  in  the  axils.  Stein  regards 
the  larger  bodies  as  belonrin^  to  individuals 
of  an  older  generation,  which  attach  them- 
selves to  the  branches  as  to  other  foreign 
bodies,  and  there  secrete  a new  polypidom. 
This  author  would  distinguish  Opercidaria 
by  the  circular  anterior  margin  or  rim  (peri- 


stome) of  the  body  not  being  thickened  and 
everted,  by  no  cilia  arising  from  it,  and  by 
the  presence  of  a kind  of  lower  lip,  formed 
of  a delicate  everted  fold. 

Adapted  to  the  peristome  in  both  genera 
is  a conical  plug-like  retractile  body,  fringed 
with  cilia,  and  flat  or  convex  at  the  end. 

1.  0.  articulata,  E.  Fmmd  adherent  to 
Hydrophilus  piiceus  and  Dytiscus  marginalis. 
PI.  25.  fig.  26,  rfrfnrfa-stage  (Infusoria). 

2.  O.  herbm-ina,  St.  Found  upon  Noterus 
crassicornis,  a water-beetle. 

Bibl.  Ehrenberg,  Inf  us.  p.  286;  Stein, 
Infos,  passim. 

OPERCULINA,  D’Orb.--A  genus  of 
Foraminifera,  of  the  order  Helicostegia,  and 
family  Nautiloidse. 

Char.  Shell  eguUateral,  oval  or  discoidal, 
greatly  compressed;  spire  not  embracing, 
regular,  equally  apparent  on  both  sides,  the 
convolutions  contiguous  and  rapidly  en- 
larging. Chambers  numerous,  naiTow,  the 
last  promcting  the  whole  breadth  of  the 
spire.  Orifice  tiiangular,  next  the  retimi 
of  the  spire,  visible  at  all  ages. 

Williamson  unites  Operculina  with  No- 
nionina. 

No  recent  British  species;  some  fossil 
unnamed,  except  one.  PI.  18.  figs.  22-28 
exhibit  the  minute  structm’e  of  the  shell  of 
Operculina  Arahica,  Carter. 

Bibl.  That  of  the  order. 

OPHTDOMONAS,  Ehr. — A generic  name 
implied  to  slender,  filiform,  spfral  (helical), 
vihrio-Vike  bodies,  of  a brown  or  red  coloiu, 
with  obtuse  ends,  and  actively  moving 
through  the  water  by  means  of  an  anterior 
flagellifonn  filament.  Ehrenberg  places 
them  among  the  Infusoria,  in  the  family 
Cryptomonadina,  and  admits  two  species, 
characterized  by  the  difference  in  colom\ 
One  was  found  in  fresh,  the  other  in  hrack- 
ish  water.  Length  about  1-670",  breadth 
1-9000".  In  some  the  spire  forms  only  half 
a turn,  in  others  two  and  a half  turns. ' 

Probably  an  Alga.  Is  it  the  young  state 
of  Spirulina  ? 

Bibl.  Ehi’enberg,  Inf  us.  p.  43,  and  Ber. 
d.  Berl.  Akad.  1840. 

OPinOCYTIUM,  Niigeli. — A genus  of 
Unicellular  Algse,  of  which  several  species 
are  described,  not  yet  noticed  in  Britain. 

Bibl.  Niigeli,  Hinzell.  Alg.  pi.  4 A;  Al. 
Braun,  Alg.  Unicell. 'p.  62. 

OPinOGLOSSACErfi.  — A family  of 
Ferns,  distinguished  from  all  others  by  the 
characters  both  of  the  vegetative  and  re- 
productive structures.  The  fronds  are 
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always  divided  into  two  parts,  one  folm- 
ceoiis  and  sterile,  and  the  _ other  fertile, 
neither  being;  ever  rolled  up  in  the  form  of 
a crook.  The  sporanges  are  destitute  of  any 
trace  of  an  annulus,  and  always  split  veiy 
regularly  to  discharge  the  spores.  For  an 
account'of  their  germination  see  Ferns. 

Genera. 

1.  Ophioglossum.  Sporanges  dehiscing 
transversely,  connate  on  an  undivided  dis- 
tichous spike. 

2.  Botrychium.  Sporanges  _ dehiscing 
transversely,  arranged  on  a distichous,  se- 
cund,  hi-,  tri-pinnate  spike. 

3.  Helminthostachys.  Sporanges  dehis- 
cing externally,  vertically,  from  the  base  to 
the  middle,  collected  in  whorls,  with  crest- 
like appendages,  and  stalked,  arranged  dis- 
tichoiisly  on  an  elongated  spike. 

OPHtOGLOSSUM,  Linn.— The  typical 
genus  of  Ophioglossaceous  Ferns,  repre- 
sented by  the  Adder’s-tongue  Fem,  Ophio- 
ylossum  vulqatuni. 

OPfflOTHECA,  CuiTey.  — A foi-m  of 
Myxogastroiis  Fungi  doubtfully  separated 
from  Abcyria. 

BtBL.  Journal  of  Mic.  Science,  ii.  p.  240, 
V.  p.  131. 

OPHRYDINA,  Ehr.— A family  of  In- 
fusoria, corresponding  to  Vorticellina  with 
a carapace. 

Animals  grouped  in  a gelatinous  mass. . . . 1 . Ophrydium* 
podyattached  to  the  bottom  1 ^^Tintinnm. 
Animals  J of  the  carapace  by  a stalk  J 
single  I Body  not  r Carapace  stalked  . . 3.  Cothumia» 
L stalked  \ Carapace  sessile  ..4.  Vaginicola, 

Bibl.  Ehrenberg,  Inf  is.  p.  291. 

OPHRYDIUM,  Ehr. — A genus  of  Infu- 
soria, of  the  family  Ophrydina. 

Char.  Consists  of  a colourless,  gelatinous, 
-rounded  mass,  either  adherent  or  free,  con- 
taining numerous  gi’eenish  VoHicella-YikQ 
animals  imbedded  and  somewhat  radiately 
arranged  within  it.  Aquatic.  Length  of 
extended  bodies  1-100" ; size  of  entire  mass 
from  that  of  a pea  to  that  of  the  fist,  and 
even  more. 

O.  versatile  (PI.  24.  fig.  49,  portion  near 
the  surface ; fig.  48,  portion  expanded  by 
pressure ; fig.  60,  separate  animaT).  The 
gelatinous  mass  or  envelope  has  been  de- 
scribed as  consisting  of  separate  portions  or 
cells,  and  again  as  forming  a homogeneous 
whole.  It  somewhat  resembles  and  has 
been  mistaken  for  frog’s  spawn.  The  bodies 
I of  the  animals,  when  extended,  are  spindle- 
i shaped,  when  contracted,  oval  or  nearly 

; 

i 


spherical ; they  have  a row  or  ring  of  cilia 
at  the  anterior  margin  of  the  peristome,  also 
a lid  with  a fringe  of  cilia,  as  in  Opercularia, 
&c.  The  body  exhibits  annular  constric- 
tions and  longitudinal  folds,  and  contains 
scattered  chlorophyll-granules,  pd  a long, 
narrow,  tortuous  nucleus.  A distinct  narrow 
elongated  oesophagus  is  present.  Ehrenberg 
remarks  that  at  first  the  individual  bodies 
are  imited  in  the  centre  by  filaments,  which 
subsequently  disappear.  The  animals  mi- 
dergo  the  encysting  process,  and  assurne  an 
Acineta-form.  When  they  leave  the  jelly, 
a posterior  ring  of  cilia  is  formed,  as  in 
Vorticella,  and  the  animals  swim  with  the 
tail  first. 

This  organism  bears  some  resemblance  to 
Coccochloris  among  the  Palmellaceae,  yet  it 
appears  decidedly  animal. 

Bibl.  Ehrenberg,  Infus.  p.  292  j Stein, 
Inf  us.,  passim. 

‘OPHRYOCERCINA,  Ehr. — A family  of 
Infusoria. 

It  contains  the  single  genus  Trachelo- 
cerca,  E.,  which  corresponds  to  Lacrymaria 
with  a tail.  Dujardin  imites  these  two 
genera ; so  that  the  former  becomes  unne- 
cessary. If  the  family  be  retained,  it  should 
be  called  Tbachelocercina. 

OPHRYOGLENA,  Ehr.  — A genus  of 
Infusoria,  of  the  family  Colpodea. 

Char.  Body  ciliated  aU  over ; a frontal 
eye-spot  present ; cilia  arranged  in  longitu- 
dinal rows. 

Three  species,  all  aquatic.  Stein  remai'ks 
that,  on  treating  these  animals  wdth  acetic 
acid,  the  cilia  became  converted  into  a dense 
network  of  curved  and  geniculate  hairs, 
some  as  long  as  the  body. 

1.  O.  atra  (PI.  24.  fig.  63).  Body  ovate, 
compressed,  black,  acute  posteriorly;  eye- 
spot  black,  marginal ; cilia  whitish.  Aquatic; 
length  1-180". 

2.  O.  acuminata,  brown ; eye-spot  red. 

3.  O.  Jlavicans,  yellowish ; eye-spot  red. 

Lieberkuhn  describes  in  O.  Jlavicans  a 

vibrating  membrane  contained  in  a sac-like 
space,  leading  from  an  oral  slit ; and  near' 
the  eye-spot  a watch-glass-shaped  organ ; 
also  two  contractile  vessels,  arising  close 
to  the  mouth,  connected  with  a system  of 
vascular  canals  ramifying  in  the  outer  por- 
tions of  the  body. 

Duiardin  places  this  genus  in  his  family 
Bursarina. 

Bibl.  Ehrenberg,  Infus.  p.  360;  Stein, 
Infus.  p.  240;  Duiardin,  Infus.  p.  606;  Ifie- 
berkuhn,  Ann.  if  at.  Hist.  1866.  xviii.  319. 
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ORBICULINA,  Lamk.  — A (^enus 
Foraminifera,  of  the  order  Helicostegia, 
and  family  Nautiloidse. 

Char.  Shell  discoidal,  equilateral,  greatly 
compressed,  very  variable  according  to  age ; 
forming  an  embracing,  very  regular  spire 
when  young,  subsequently  growing  into  a 
more  or  less  perfect  disk.  Chambers  very 
narrow,  curved,  and  divided  throughout 
their  length  into  a multitude  of  minute  di- 
stinct cavities  by  partitions  which  are  per- 
pendicular and  transverse  to  the  spiral  coil. 
Orifices  very  numerous,  round,  scattered, 
aivanged  in  rows  longitudinal  to  the  spkal. 

No  British  species. 

O.  rotella  (PI.  18.  fig.  18). 

Bibl.  That  of  the  order. 

ORBITOLITES,  Lamarck  {Orbidites). — 
A genus  of  Foraminifera,  of  the  order  Cyclo- 
stegia.  Distinguished  by  the  chambers  being 
arranged  in  concentric  circles. 

No  recent  Bidtish  species. 

O.  complanatm  (PI.  18.  figs.  16,  17)  = 
Sorites  and  Amphisortis,  Ehr. 

Bibl.  Moms,  JBrit.  JFosstls,  xxxix.,  and 
the  Bibl.  there  given. 

ORBULINA,  D’Orb. — A genus  of  Fora- 
minifera, of  the  order  Monostegia. 

Char.  Shell  spherical,  hollow.  Orifice 
single,  minute,  round,  wdthout  either  pro- 
minence or  rays. 

Williamson  remarks  that  the  shell  is 
more  arenaceous  than  calcareous. 

O.  universa.  Recent  and  fossil. 

Bibl.  That  of  the  order. 

ORIBATA,  Latr. — This  genus  has  been 
subdivided,  and  now  constitutes  the  family 
Oribatea.  The  position  of  three  species  is, 
however,  doubtiul,  viz.  Acarus  conferva:, 
Schr.,  living  in  fresh  water,  and  crewing 
upon  Confervse,  &c. ; Oiibata  demet'sa,  Duj., 
aquatic,  with  a cervical  eye,  and  found  upon 
Hypnum  inundatum ; and  Onbata  marina,  a 
marine  species. 

We  have  found  one  species  doubtfully 
referable  to  the  above,  agreeing  with  the 
characters  of  the  Oribatea:  body  broAvn, 
tarsi  with  a single  claw,  and  no  caruncle. 
The  individuals  wei-e  creeping  upon  broken 
stems  of  Ceratophyllum. 

Bibl.  Gervais,  Walckenaer's  Apt.  iii.  p. 
251 ; Schrank,  Ins.  Austria,  p.  511 ; Du- 
jardin,  L' Institut,  1842.  p.  316  ; Koch, 
Dcutschl.  Crustac.  &c.  j Duges,  A?m.  des  Sc. 
Nat.  2 s6r.  ii.  p.  46. 

ORIBATEA. — A family  of  Arachnida, 
of  the  order  Acarina. 

Char.  Body  covered  by  a hard  horny 


envelope;  palpi  fusiform,  5-jointed;  first 
joint  small,  second  large,  infiated  and  almost 
half  the  length  of  the  entire  palpus,  palpi 
hairy  outside  only ; mandibles  chelate ; body 
often  winged.  Genera : 

1.  Nothrtts.  Body  elongate,  irregularly 
quadrilateral,  with  spinous  filaments ; legs 
of  moderate  length,  thick. 

2.  Belba.  Abdomen  distinct  from  thorax, 
rounded,  inflated ; legs  long,  geniculate. 

3.  Galumna.  Abdomen  subglobular, 
depressed,  mar^s  of  the  pseudothorax 
winged ; legs  of  moderate  length. 

4.  Hoplophora.  As  the  lust,  but  wing- 
like appendages  absent. 

Two  doubtful  genera : SiUibano  and  Cte- 
culus. 

Bibl.  Walckenaer's  Apteres,  251 ; Koch, 
Deutschl.  Crustac.  ^-c. ; Duges,  Ann.  des  Sc. 
Nat.  ii.  48 ; Dufour,  Ann.  des  &.  Nat.  1 s4r. 
XXV.  289. 

ORTHOCERINA,  D'Orb.— A genus  of 
Foraminifera,  of  the  order  Stichostegia,  and 
family  rf^uilateralidae. 

Char.  Shell  regidar ; equilateral,  conical. 
Chambers  not  convex,  in  apposition,  with- 
out intermediate  constrictions ; the  last  al- 
most flat,  and  without  tenninal  prolonga- 
tion, with  the  single  orifice  in  its  centre. 

No  British  species. 

0.  quadiilatera  (PI.  18.  fig.  6). 

Bibl.  That  of  the  order. 

ORTHODONTIUM,  Schwiigr. — A genus 

ofBryaceous  Mosses,  included  under  Rrywwi 
by  some  authors. 

Bibl.  Wilson,  Bryologia  Britann.  p.  218. 

ORTHOPTERA. — An  order  of  Insects, 
containing  the  grass-hoppers,  crickets,  &c. 

ORTHOSIRA,  Thw.  See  Meloslra. 

ORTHOTRICHACE^.  — A tribe  of 
Pottioid  Mosses  including  several  British 
genera, 

a.  Papilla:  distinct,  tuberculate,  rarely  obso- 
lete ; peristome  mostly  pale,  rarely  orange- 

coloured. 

1.  Zygodon.  Calyptra  dimidiate.  Peri- 
stome wanting,  simple  (external  or  internal) 
or  double;  external  of  thirty-two  simple, 
Orthotrichoid,  twin  or  bigeminate-conglu- 
tinate,  flat,  pale,  regular,  rather  fleshy  teeth, 
formed  of  a single  row  of  cells,  spreading 
or  reflexed  on  drying,  and  appressed  to  the 
capsule  as  in  Orthotrichum ; internal : eight 
to  sixteen  linear,  hyaline,  more  or  less  con- 
nivent,  horizontal  cilia,  or  resembling  the 
outer  teeth.  Capside  pyrifom,  grooved, 
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more  rarely  glabrous,  without  an  an- 
nulus. 

2.  Orthoti'ichum,  Hedw.  Cal}'ptra  cam- 
panulate,  plaited.  Peristome  absent,  simple, 
or  double.  External  of  tbirty-two  gemi- 
nate (sixteen)  (fig.  483,  p.  468)  or  bigemi- 
nate  (eight)  (fig-  537)  teeth,  more  raxely 
of  sixteen  entire,  undivided  teeth,  granular, 
fleshy,  or  brittle,  mostly  pale,  rarely  orange- 
coloured,  erect,  afterwards  reflexed,  arising 
below  the  mouth  of  the  capsule.  Internal : 
eight  or  sixteen  cilia,  simple,  hyaline,  or 
(rarely)  resembling  the  teeth.  Vaginule 
ochraceous.  Inflorescence  monoecious  or 
dioecious.  Capsule  without  an  annulus, 
more  or  less  pyriform,  grooved,  rarely  gla- 
brous ; operciuum  capitate,  conical. 

b.  PapiUce  mostly  obsolete,  rarely  distinct, 

peristome  always  coloured,  purple,  red  or 

orange. 

3.  Glyphomitrium.  Calyptra  campanu- 
late,  large,  totally  enclosing  the  capsule, 
deeply  laciniate,  plaited.  Peristome  com- 
posed of  sixteen  short,  lanceolate,  densely 
trabeculate,  entire  teeth,  with  a central  line, 
approximated  in  pairs,  incurved,  arising 
below  the  orifice,  orange-colomed,  smooth 
(fig.  283,  p.  318).  Inflorescence  monoecious. 

4.  Brachystelium.  Calyptra  as  in  the 
preceding,  altogether  or^  almost  entirely 
covering  the  capsule,  mitre-shaped,^  with 
long  and  repeated  laciniations,  slightly 
plaited.  Peristome  like  that  of  Trichosto- 
mum,  the  teeth  being  split  more  or  less, 
down  to  the  base,  into  two  arms.  Inflo- 
rescence monoecious. 

5.  Guembelia.  Calyptra  dimidiate,  other- 
wise like  the  following  (figs.  289-291,  p. 
325). 

6.  Grimmia.  Calyptra  mitre  - shaped, 
laciniate,  scarcely  exceeding  the  operculum, 
and  smooth,  or  else  shorter.  Peristome 
simple,  teeth  sixteen,  lanceolate,  with  a 
meaian  line,  trabeculate,  often  however 
fissile,  hence  very  polymorphous,  more  or 
less  split,  as  far  as  the  middle,  into  two  or 
four  teeth,  or  into  two  arms  down  to  the 
base  (fig.  288,  p.  324). 

ORTIIOTPICHUM,  Iledwig. — A genus 
of  Orthotrichaceaj  (Pottioid  Mosses),  grow- 
ing in  round  tufts,  fertile  at  the  summit,  on 
trees  and  stones,  never  on  the  earth.  There 
are  numerous  British  species,  which  are 
refnarkable  for  the  apophyses  (sometimes 
having  stomata)  and  for  the  varied  cha- 
racter of  the  outer  peristome,  the  thirty-two 
teeth  of  which  are  variously  conjoined,  so 


as  to  appear  as  thirty-two,  sixteen,  or  eight. 
The  calj'ptra  is  mo.stly  covered  with  hair- 
like processes  (fig.  472,  p.  466). 

Fig.  536.  Fig.  537. 


Fig.  536.  Orthotrichum  pulchellum.  Magn.  15  diams. 

Fig.  537.  Orthotrichum  pallens.  Fragment  of  peri- 
stome. Magn.  50  diams. 

Bibl.  Wilson,  Bryologia  Brit.  p.  185 ; 
Hooker,  Brit.  FI.  ii.  pt.  1.  p.  57. 

OSCILLATORIA,  Vauch. — A genus  of 
OsciUatoriacese  (Confervoid  Algae),  distin- 
guished from  the  allied  forms  by  the  simple, 
rigid,  elastic  filaments,  forming  a stratum  in 
a common  gelatinous  matrix.  The  filaments 
are  enclosed  singly  in  tubular  cellulose 
sheaths,  open  at  the  ends,  fi’om  which  the 
fragments  emerge  when  they  are  broken 
across  (PI.  4.  fig.  8).  The  young  filaments 
or  growing  extremities  are 'continuous  and 
scarcely  striated ; but  by  degrees  transverse 
striae  appeal’,  sometimes  very  close  together, 
sometimes  distant,  which  striae  indicate  a 
constriction  and  final  fission  in  the  substance 
of  the  filament,  which,  when  old,  readily 
breaks  at  these  places.  The  internal  struc- 
ture of  the  filament  is  obscure : it  would 
seem  to  be  composed  wholly  of  protoplasmic 
substance,  the  joints  not  possessing  special 
cellulose  coats;  but  the  substance  of  the 
filament,  although  apparently  solid,  seems 
sometimes  less  dense  internally,  since  we 
have  noticed  a kind  of  hour-glass  contrac- 
tion intermediate  between  the  striae  after 
the  action  of  thick  syrup  (by  endosmose) 
and  after  desiccation.  The  curious  round- 
ing-ofl’  of  the  sepai’ated  ends  of  dividing 
filaments  (PI.  4.  fag.  8,  right-hand  figures) 
seems  to  depend  on  some  power  of  expan- 
sion of  an  outer  thicker  layer  of  the  sub- 
stance of  the  filament.  The  motion  of  the 
filaments  has  been  described  under  Oscil- 
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LAToniACi!^.  The  filaments  ultimately 
break  up  at  the  stria3  into  distinct  joints, 
which  may  be  regarded  as  yonidia.  No 
formation  of  spores  has  been  observed.  A 
remarkable  and  unexplained  appearance  is 
occasionally  observed  at  the  gro\ving  ends 
of  the  filaments : they  appear  crowned  by 
a wreath  of  cilia ; but  these  processes  are 
rigid;  no  motion  of  them  has  ever  been 
seen. 

Kiitzing  has  multiplied  the  species  beyond 
all  reason,  and  separated  some  without  good 
grounds  under  the  name  of  Phm-midium. 
We  follow  Harvey  in  the  enumeration  of  the 
commoner  British  species ; but  this  genus, 
lilce  its  allies,  requires  a thorough  study  of 
recent  specimens.  They  occur  on  damp 
ground,  on  stones,  on  mud,  in  fresh  Avater, 
running  or  sta^ant,  in  springs  and  in  brack- 
ish water ; a teAV  are  truly  marine.  In  the 
following  characters  the  colour  of  the  strata 
is  given  as  seen  by  the  naked  eye,  that  of 
the  filaments  as  seen  under  the  microscope. 

* In  fresh  water,  or  on  damp  earth,  &c. 
a.  Stratum  ceniginous  or  blue-green. 

1.  0.  limosa,  Ag.  Stratum  dark  green, 
glossy,  Avith  long  rays;  filaments  green, 
1-3300  to  1-3600"  in  diameter ; articulations 
shorter  than  the  diameter.  At  the  bottom 
of  ditches  and  pools. 

2.  O.  tenuis,  Ag.  Stratum  dark  green, 
thin,  Avdth  short  rays ; filaments  pale  green, 
1-4200"  in  diameter ; articulations  equalling 
or  half  the  diameter.  In  muddy  ditches, 
&c. ; at  first  on  the  bottom,  finally  fioating 
to  the  top. 

3.  0.  muscorum,  Ag.  Stratimi  dark  seru- 
ginous-green,  3 or  4"  in  extent,  gi’OAAnug  over 
mosses  inrapid  streams;  filaments  ‘thickish,’ 
pale  blue-green. 

4.  O.  turfosa,  Carm.  Stratum  pale  ver- 
digris-gi’een,  glaucous,  1 or  1\'  in  diameter, 
resting  on  an  ochraceous  substratum ; fila- 
ments hyaline,  ‘ very  slender.’  On  floating 
sods  in  tm’f-pits. 

5.  O.  decorticans,  Grev.  Stratimi  smooth, 
glaucous-gi'een,  membranous,  peeling  ofi'  in 
tialies;  filaments  pale  bluish-gi-een,  ‘very 
slender.’  Damp  walls,  pumps,  &c.;  common. 

h.  Stratum  dull  green,  inclining  to  purple, 

black,  or  brown. 

6.  O.  nigra,  Vauch.  Stratum  blackish 
green  (bluish  black  Asdien  dry),  AA-ith  long 
radii ; filaments  pale  bluish  green,  1-2800 
to  1-3000"  in  diameter;  joints  equalling  or 


10  ] 

a little  shorter  than  the  diameter.  Ditches 
and  ponds.  Common. 

7.  0.  autumnalis,  Ag.  (PI.  4.  fig.  8).  Sti’a- 
tum  pui-plish  or  greenish  black ; filaments 
pale  dirty  bluish  green,  1-4000  to  1-5000"  in 
diameter;  joints  shorter  than  the  diameter. 
Damp  groimd,  walls,  &c.  Common. 

8.  0.  contexta,  Carm.  Stratmn  glossy 
black,  spreading  three  feet  or  more,  appear- 
ing satiny  and  striated  to  the  naked  eye ; 
filaments  pale  green,  1-3000"  in  diameter ; 
ai-ticulations  largish.  On  mud ; apparentlv 
common. 

O.  ochracea,  Grev.  is  probably  the  same 
as  Leptothrix  ochracea. 

**  Marine,  or  in  brackish  water. 

9.  0.  littoralis,  Carm.  Stratum  bright 
ipruginous  - green ; filaments  deep  green, 
“ thicker  than  in  O.  nigra-,  ” joints  one-third 
the  diameter.  Pools  on  the  sea-shore. 

Other  species  are  described,  but  AAdthout 
dimensions,  so  that  they  are  obscure  Avith- 
out  the  aid  of  figm-es.  See  also  Symploca. 

Bibl.  Ilaiwey,  Brit.  Alg.  1st  ed.  p.  161 ; 
Br.Mar.Alg.  p.  228;  P/i)/c.^n7.pls.  105,261; 
Hassall,  Br.  Fr.  Alg.  p.  244,  pi.  70-72 ; 
Kiitzing,  Sp.  Alg.  p.  237  ; Tab.  Fhyc.  Bd.  i. 
pis.  38-44. 

OSCILLATORIA  CEriE.— A famUy  of 
Confervoid  Algae,  containing  organisms  of 
considerable  diversity  and  not  very  well 
characterized  at  present,  owing  to  the  ob- 
scurity of  the  reproduction.  The  genus 
Oscillatoria,  Avith  its  nearest  allies,  is  com- 
posed of  cylindrical  filamentsof  protoplasmic 
substance,  invested  by  a continuous  cellu- 
lose sheath  or  tubular  cell-membrane.  The 
internal  (solid  ?)  filament  gi'adually  becomes 
transversely  striated  as  it  increases  in  age, 
and  subsequently  readily  brealis  across  at  the 
transverse  lines,  and  the  fragments  readily 
escape  from  the  sheaths,  since  no  cross- walls 
of  cellulose  are  produced  (PI.  4.  fig.  8).  These 
kinds  exhibit  clearly  the  remarkable  motion 
fr’om  AA'hich  the  family  takes  its  name.  They 
are  mostly  found  upon  damp  ground,  form- 
ing Avide  and  iiTegidar  sti’ata.  Btiidaria  and 
the  allied  genera  haA'e  the  joints  of  the  fila- 
ments more  distinct ; and  the  filaments  are 
coherent  into  definite  fronds,  on  Avhich  they 
stand  erect  or  radiate  from  a centre  (PI.  4. 
figs.  13,  16).  The  sheaths  become  compli- 
cated in  many  of  these,  from  the  internal 
multiplication  and  the  persistence  of  the 
cellulose  sheaths  of  several  generations  one 
Avithin  another  (see  Petalonbma),  often 
gelatinously  SAVollen  up  and  sometimes 
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decomposed  into  spiral  fibrous  structures 
(PI.  4.  fig-  15;  see  Spikal  structubes). 
Some  of  the  remaining  fornis,  included  here 
for  the  present,  differ  considerably  from  the 
above,  and  are  imperfectly  understood.  Vf- 
hrio  (PI.  3.  figs.  18-21)  consists  of  momli- 
form  filaments  without  an  apparent  sheath. 
SpiruUna  (PI.  3.  fig.  15)  has  the  (solid?) 
filaments  curled  spirally ; and  in  the  strange 
plant  DkhjmoheUx  (PI.  1.  fig- 10)  two  ^^^sl 
filaments  occurred  twined  together.  These 
last  minute  forms  generally  occur  imbedded 
in  a gelatinous  stratum;  but  their  relation  to 
this  is  not  yet  clearly  ascertained. 

The  structure  of  the  OsciUatoriaceffi, 
judging  from  Oscilldtovicij  jMicrocolauSy  and 
Lynghya,  differs  importantly  from  that  of 
all  other  Confervoids.  The  filamente  are 
not  composed  of  rows  of  cells,  but,  in  the 
earliest  condition,  of  a cylindrical  thread  of 
protoplasm,  coloured  greyish,  green,  brown, 
or  purple  in  difi’erent  cases.  The  ends  of 
growing  filaments  are  narrower  and  devoid 
of  striae,  and  have  no  perceptible  cellulose 
sheath  ; when  a little  older,  cross  striae  ap- 
pear, consisting  of  double  rows  of  granules 
or  dots,  and  the  tubidar  cellulose  coat  is 
evident ; finally  the  striae  become  distinct 
lines  (see  PI.  4.  figs.  8-22).  In  this  stage, 
external  violence  will  cause  the  filament  to 
break  across  at  the  striae ; and  the  fragments 
then  slide  along  inside  the  cellulose  sheath, 
the  broken  ends  always  assuming  a rounded 
form  like  that  of  the  free  extremities  (PI.  4. 
fig.  8 h).  When  these  fragments  slide  quite 
out  of  the  sheaths,  the  latter  appear  as  con- 
tinuous tubes  (PI.  4.  fig.  8 a),  seldom  with 
any  cross  markings  opposite  the  striae  of  the 
internal  mass.  In  Lynghya  the  division 
seems  to  take  place  in  a peculiar  manner, 
accompanied  by  an  interstitial  growth  com- 
parable to  that  of  Zygnbma.  In  a well- 
developed  filament,  every  eighth  stria  is 
strongest,  the  intermediate  foui-ths  rather 
lighter,  every  second  one  between  them 
paler  still,  and  the  intermediates  of  these 
only  just  marked;  while  in  Oscillatoria  the 
striae  seem  to  be  gi’aduaUy  less  definite 
towards  the  growing  apex  of  a filament. 
The  filaments  appear  solid  as  ordinarily 
viewed ; but  the  endosmose  resulting  from 
placing  them  in  syrup  or  gum-water  causes 
them  to  contract  between  the  striae,  or  to 
break  up  into  lenticular  disks.  The  ultimate 
fate  of  all  the  filaments  seems  to  be  a sepa- 
ration into  disks  or  globulai'  gonidia,  by 
breaking  across  at  the  striae. 

In  Microcolcm  (PI.  4.  fig.  9)  and  many 


Rivularieae  there  woidd  appear  to  bo  a trans- 
verse mxdtiplication  like  that  occuning  oc- 
casionally in  Nostoc,  as  the  filaments  are 
found  lying  side  by  side  in  gelatinously  de- 
composed outer  (parent)  sheaths.  The  fila- 
ments of  the  Rivularieae  are  seated  on  a 
large  basal  cell  (PI.  4.  figs.  13,  16,  18),  the 
nature  of  which  is  not  understood. 

The  remarkable  spontaneous  motion  of 
many  OsciUatoriaceae  presents  a considerable 
variety  of  conditions.  In  Oscillatovia  and 
Microcoleus  the  ends  of  the  filaments  emerge 
from  their  sheaths,  the  young  extremities 
being  apparently  devoid  of  this  coat ; their 
ends  wave  backwards  and  forwards,  some- 
what as  the  fore  part  of  the  bodies  of  cer- 
tain caterpillars  are  waved  when  they  stand 
on  their  pro-legs  with  the  head  reared  up. 
The  filaments  also  emerge  from  the  tubes 
and  break  up ; and  the  fragments  then  exhi- 
bit an  oscillating  movement  like  that  of  a 
balance,  together  with  an  advance  in  a lon- 
gitudinal direction.  Lynghya  (PI.  4.  fig.  10) 
does  not  appear  to  oscillate,  at  all  events 
when  in  long  filaments.  Vibrio,  SpiruUna, 
and  other  forms  exhibit  only  a tremnlous 
oscillation ; the  same  appears  to  be  the  case 
with  Bacterium ; the  plant  termed  Didymo- 
helix  probably  acqnires  its  double-spiral 
character  from  the  entwining  of  originally 
distinct  filaments.  These  last  organisms 
were  included  by  Ehrenberg  among  the  In- 
fusoria ; but  there  is  every  reason  to  regard 
them  as  vegetables.  Leptothrix  and  the 
allied  genera  are  very  imperfectly  known, 
and  are  only  included  here  from  the  absence 
of  indications  of  closer  afllnities  elsewhere ; 
veiy  likely  they  are  mycelial  filaments  of 
Fungi. 

All  these  plants  occur  on  damp  ground, 
rocks,  or  stones,  and  among  Mosses  and 
other  Confervae  on  rocks,  stones,  &c.,  in 
frosh  and  salt  water,  and  are  allied  in  some 
respects  to  the  NosxocHACEiE ; but  the 
articulations  of  the  filaments  of  the  latter 
are  all  perfect  cells  with  a complete  cellidose 
wall,  multiplying  by  division  in  the  same 
way  as  the  Confeiwaceae. 

Synopsis  of  British  Genera. 

A.  Oscillatoriece.  Filaments  transversely 
striated  or  monilifoim,  sometimes  spi- 
rally curled ; sheathed,  or,  in  the  minute 
forms,  without  evident  sheaths;  exhi- 
biting spontaneous  oscillating,  creeping, 
or  sei'pentine  motion.  Increased  by 
transverse  division. 

1.  Bacterium  (PI.  3.  fig.  17).  Filaments 
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colourless,  extremely  small,  short,  wand- 
shaped,  or  longish-oval,  with  two  to  four 
cross  striae,  exhibiting  a vibratory  motion. 
No  sheaths  evident. 

2.  Vibrio  (PI.  3.  figs.  18-20).  Filaments 
colourless,  extremely  slender,  monUiform, 
with  an  active  serpentine  motion.  No  sheath 
evident. 

3.  Spirulina  (PI.  3.  figs.  15, 22,  23).  Fila- 
ments green,  very  slender,  continuous  or 
monilifoiTO,  curled  into  a long  helical  or 
screw-like  foi-m ; oscillating ; no  sheaths 
evident,  hut  often  a common  investing 
jelly. 

4.  Didymohdix  (PI.  1.  fig.  10).  Fila- 
ments brown,  veiy  slender,  continuous, 
curled  spirally  and  twisted  together  in  pairs. 
Motion?.  No  e'vident  sheaths,  hut  a com- 
mon investing  jelly. 

5.  Oscillatoria  (PI.  4.  fig.  8).  Filaments 
coloured,  continuous,  transversely  striated, 
readily  breaking  across,  with  a proper  cellu- 
lose sheath,  oscillating ; collected  in  strata 
and  imbedded  in  a common  gelatinous 
matrix. 

6.  Mio'ocoleus  (PI.  4.  fig.  9).  Filaments 
as  in  Oscillatoria,  but  collected  in  bundles  in 
a common  gelatinous  tubular  sheath,  which 
is  dichotomously  branched ; filaments  oscil- 
lating. 

7.  Coenocoleus.  Filaments  branched,  con- 
tained with  their  ramifications  -within  a 
tough,  more  or  less  permanent  sheath  which 
bursts  irregularly.  Filaments  annrdated. 

8.  Symploca.  Filaments  as  in  Oscillatoria, 
but  erect  and  tufted,  coherent  at  their  bases, 
biistling  above. 

B.  Lyngbyece.  Filaments  motionless  (P), 
oscUlarioid,  enclosed  in  a very  distinct 
sheath,  tufted,  or  foiming  sti-ata,  -with 
or  without  an  enveloping  jelly. 

9.  Dasygksa  (PI.  4.  fig.  11).  Filaments 
unbranched,  sheathed ; older  sheaths  broad, 
coalescent  outside  into  an  amorphous  gela- 
tinous stratum. 

10.  Zyw^5ya(P1.4.fig.lO).  Filaments  elon- 
gated, distinctly  aidiculated,  unbranched, 
■with  distinct  convoluted  cellulose  tube,  but 
■wdthout  a gelatinous  matrix;  (motion  creep- 
ing ?)  articulations  very  close. 

11.  Leibleinia.  Filaments  short,  erect, 
tufted,  unbranched,  -with  distinct  cellulose 
coat,  free,  without  an  investing  jelly. 

C.  Scytonemeai.  Filaments  distinctly  arti- 
culated, simple  or  branched,  motionless, 
■with  distinct  articulations  and  large  in- 


terstitial (propagative?)  cells;  sheaths 
at  length  softened  and  swollen,  but  with- 
out a common  gelatinous  matrix. 

12.  Scytonema  (PI.  4.  fig.  19).  Filaments 
cajspitose,  or  more  rarely  fascicidate,  with 
a double  (lamellar)  gelatinous  sheath, 
(mostly)  closed  at  the  apex ; branches  con- 
tinuous by  lateral  gi'owing  out  of  the  primary 
filaments,  with  a knee-like  base. 

13.  Desmonema.  Filaments  branched, 
more  or  less  coherent,  branches  of  two  kinds, 
primary  branches  each  -with  a connecting 
cell  at  the  base,  secondary  branches  with- 
out connecting  cells ; annulated.  See  Toly- 
POTHBIX. 

14.  Arthronema  (PI.  4.  fig.  20).  Fila- 
ments distinctly  articulated,  simple,  in  short 
lengths,  overlapping  at  their  ends  -within 
the  gelatinous  ^eatn. 

15.  Petalonema  (PI.  4.  fig.  21).  Fila- 
ments branched,  with  the  outer  sheaths  of 
the  single  joints  expanded  upwards  and 
outwards  into  funnel-shaped  bodies,  each 
partly  overlapping  its  successor,  forming  a 
common  obliquely  lamellated  and  ti’ans- 
versely  baired  gelatinous  cylinder. 

16.  Calothiix  (PI.  4.  fig.  22).  Filaments 
very  closely  articulated,  tufted,  -with 
branches  in  apposition  for  some  distance, 
here  and  there  cohering  laterally.  Sheaths 
firm,  often  dark-coloured. 

17.  Tolypothrix.  Filaments  free,  radiantly 
or  fastigiately  branched,  most  distinctly 
articulated  at  the  bases  of  the  branches ; 
branches  continuously  excurrent,  not  in  ap- 
position ; sheaths  thin,  hyaline. 

18.  Sirosiphon.  Filaments  single,  double 
or  triple,  -within  a distinct  common  sheath, 
very  distinctly  articulated;  branched  by 
lateral  budding,  the  branches  divergent. 

19.  Schizothrix  (PI.  4.  fig.  17).  Filaments 
branched  by  division;  sheaths  lamellated, 
thick,  rigid,  curled,  thickened  below,  finally 
longitudinally  divided. 

20.  Symphyosiphon.  Filaments  erect  or 
ascending,  enclosed  in  lamellated,  hard 
sheaths,  concreted  laterally  at  their  bases, 
involved  in  jelly. 

21.  Rhizonema.  Sheath  cellular  and  fur- 
nished throughout  its  length  with  numerous 
branched  and  anastomosing  rootlets  (?). 
Filaments  distinctly  annulated,  and  inter- 
rupted here  and  there  by  a connecting  cell. 
Branches  in  pairs,  arising  from  a protrusion 
of  the  filament. 

D.  Rirulariea;.  Filaments  distinctly  arti- 
culated, Avith  an  enlarged  basal  cell. 
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mostly  attenuated  above,  connected  into 

definite  or  indefinite  fronds ; motionless. 

22.  SchkosipJwn  (PI.  4.  fig.  13)._  Basal 
cells  globose,  filaments  simple,  distinctly 
ai'ticiuated,  mostly  attenuated  towai'ds  the 
apex,  sheathed,  sheaths  conuate  into  gi'oups, 
hard,  dark-coloiu-ed,  open  and  expanded 
above,  and  overlapping  so  as  to  lonn  a 
succession  of  ochreae  which  have  the  fi’ee 
borders  slit  up  into  filaments  or  fringes; 
also  displaying  a spiral- fibrous  structure  in 
dissolution. 

2.3.  riiysactis.  Filaments  whip-shaped, 
torulose  at  the  base,  sheathed,  sheaths 
simple,  gelatinous ; collected  into  a globose 
and  solid,  or  subsequently  a bullose-vesi- 
cidar  frond;  in  the  globose  fr-onds  the 
filaments  radiate  from  the  centre ; in  the 
vesicular  fronds  fr-om  the  internal  (lower) 
surface  of  the  gelatinous  matrix. 

24.  Ainactis  (PI.  4.  fig.  15).  Filaments 
branched,  ar-ticulated,  with  thin  sheaths, 
collected  into  a solid  pulvinate  frond,  which 
is  concenti’ically  zoned  by  the  dichotomous 
branching  of  the  filaments.  Sheaths  more 
or  less  solidified  by  carbonate  of  lime ; some- 
times exhibiting  a spiral  structiue  in  disso- 
lution. 

25.  Rimlaria  (PI.  4.  fig.  18).  Filaments 
with  an  oval  basal  cell  succeeded  by  one  of 
cylindiical  iorm.(manubriuni),th.e,  remainder 
short,  attenuatedin  diameter  upwards  (whip- 
shaped). Sheaths  sometimes  saccate  below, 
open  (not  fringed)  above ; fonning  a slippery 
gelatinous  frond. 

26.  Euactls  (PI.  4.  fig.  16).  Filaments 
whip-shaped,  with  repeated  ochreate  sheaths, 
fonning  fronds  in  which  they  radiate,  and, 
by  supei’position  of  successive  generations, 
form  concentric  layers.  The  ochreate  sheaths 
are  cai’tilaginous,  lamellated,  finnly  united 
laterally,  dilated  upwards  (funnel-shaped), 
decomposed  into  a fringe  at  the  open  edge. 

27.  Inomeria.  Filaments  whip-shaped, 
vertical,  parallel,  with  obscure  sheaths, 
everywhere  decomposed  into  very  slender 
filaments ; fonning  crustaceous  fr-onds,  be- 
coming stony. 

28.  Petronema.  Densely  caespitose,  erect, 
somewhat  regularly  branched,  branches  free, 
with  obtuse  roimded  apices,  and  each  with 
a .connecting  cell  at  the  base.  Filaments 
annulated  and  growing  thicker  upwards. 

E.  Lcptothricccs.  Doubtful  Oscillatoriacem. 

29.  Lmtoihrix.  Filaments  very  slender, 
neither  branched,  articulated,  concreted, 
nor  sheathed. 
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30.  Ilypheothrix.  Filaments  unbranched, 
inarticidate,  sheathed,  interwoven  into  a 
more  or  less  compact  stratum. 

31.  Symploca.  Filaments  unbranched, 
inarticulate,  sheathed,  concreted  into 
branches,  conjoined  at  their  bases;  sheath 
a simple  hyalme  membrane. 

Excluded  Genera. 

Stigonema,  Ag.  See  Ephebe.— rtr/!/wo- 
siphon,  Ktz.  = Petalonema. — Chthonoblastus, 
Ktz.  = Microcoleus,  — Hassallia,  Berk.  = 
Sirosiphon. — Litlionema,  Hass.  = — 

Phormidium,  Ktz.  = Oscillatoria. — Syniphy- 
othrix, 'Ktz.  — Oscillatoria. — Spirochceta,Khx. 
— Spirulina.  — Spirillum,  Ehr.  = Spirulina, 
and  also  Spebmatozoids  of  Mosses  and 
Characese. — Spirodiscus,  Ehr.  ? 

Bibl.  See  the  genera,  especially  OsciL- 
latobia  and  Rivulabia,  and  Spibai. 

STBUCTUBES. 

OSMUNDA,  Linn. — ^A  genus  of  Osmun- 
deaeous  Ferns,  represented  in  Britain  by 
Osmunda  regalis  (figs.  222,  223,  p.  283),  the 
‘ Roy-al  or  Flowering  Fern,’  as  it  is  termed, 
a large  and  handsome  plant,  found  in  damp 
situations ; not  common. 

OSMUjSIDEaE. — A tribe  of  Poh-podia- 
ceous  Ferns,  characterized  by  the  broad  im- 
perfect auuulus  on  the  back  of  the  sporanges. 

Ge7iera. 

1.  Osmunda.  Sporangia  borne  on  meta- 
nioiphosed  pinnules. 

2.  Todea,  Sporangia  placed  on  unchanged 
pinnules. 

OTOGLENA,  Ehr. — ^A  genus  of  Rotato- 
ria, of  the  family  Hydatinaea. 

Char.  Ej-es  three ; one  sessile  and  cervi- 
cal, the  two  others  stalked  and  frontal. 

Neither  jaws  nor  teeth  present. 

0.  papillosa.  Body  campanulate,  turgid, 
rough  with  papiUae  ; aquatic ; length  1-96". 

Bibl.  Ehrenberg,  Inf  us.  p.  453. 

OVA  OF  ANIMALS. — The  germs  secreted 
by  the  ovaries.  'Wlien  extruded  from  the 
body,  theyare  generally  termed  eggs  (Eggs). 
See  OiTJM. 

OVARY. — The  organ  in  which  the  ova 
or  germs  of  the  futm-e  offspring  are  fonned 
and  temporai-ily  contained. 

The  ovary  consists  of  an  outer  fibrous 
coat,  and  a parenchyma  or  stroma. 

The  outer  coat,  or  tunica  albuginea, 
firm,  white,  and  intimately  connected  with 
the  subjacent  sti-oma ; it  consists  of  inter- 
lacing bundles  of  areolar  tissue,  with  but 
few  fibres  of  elastic  tissue. 

2 L 
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Tbe  stroma  (fig.  638  e)  is  composed  of 
nucleated  areolar  tissue,  in  which  the  fibrillse 
are  mostly  indistinct,  and  in  it  are  imbedded 
the  Graafian  vesicles  or  follicles  (fig.  538  a). 

Fig.  538. 


// 


Transverse  section  of  a human  ovary  at  the  fifth  month 
of  pregnancy,  a,  Graafian  vesicle  of  the  under,  b,  of  the 
upper  surface:  e,  peritoneal  layer  continued  from  the 
broad  ligament  of  the  uterus  to  the  ovary,  and  becoming 
fused  with  d,  the  tunica  albuginea ; in  the  centre  arc  two 
old  corpora  lutea  ; e,  stroma  of  the  ovary. 

The  vesicles  vary  greatly  in  number  and 
•size ; the  largest  are  generally  nearest  the 
surface,  and  project  more  or  less,  so  as  to 
give  it  a nodular  aspect.  They  are  roimd 
closed  sacs  (fig.  639).  Each  possesses  two 


Fig.  539. 


Graafian  vesicle  of  the  pig.  a,  outer,  6,  inner  layer 
of  the  fibrous  coat ; c,  meinbrana  granulosa ; d,  liquid 
contained  in  the  vesicle;  e,  proligerous  disk;  /,  ovum 
with  the  zona  pellucida,  yolk  and  germinal  vesicle. 

Magnified  10  diameters. 

coats;  the  outer  is  a fibrous  and  vascular 
laver,  connected  with  the  stroma  by  some- 
Avtat  lax  areolar  tissue,  and  which  some 
physiologists  consider  as  consisting  of  two 
laj'ers.  It  is  composed  of  imperfectly  de- 
veloped nucleated  areolar  tis.sue,  with  nu- 
merous, somewhat  spindle-shaped,  fomia- 
tive  cells.  Lining  this  is  a basement-mem- 
brane, which  is  most  distinct  in  the  young 
vesicles ; and  within  this  again  is  a layer  of 
epithelial  cells,  constituting  the  membrana 
granulosa  (fig.  539  c).  Next  the  surface  of 
the  ovary,  this  is  thickened  and  projects 
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inwards,  forming  the  proligerous  disk,  e.  Its 
component  cells  form  several  rows ; thej' 
are  rouudi.sh-polygonal,  about  1-3000"  in 
diameter,  with  comparatively  large  nuclei, 
and  frequently  contain  granules  of  fat. 
The  ovum  is  imbedded  in  this  proligerous 
disk,  e. 

The  cavity  of  the  Graafian  vesicle  con- 
tains a liquid  resembling  the  serum  of  the 
blood ; and  in  it  are  foimd  granules,  nuclei, 
and  cells,  arising  from  the  disintegration  of 
the  membrana  granulosa. 

When  the  vesicle  bursts  or  is  opened,  the 
ovum  escapes  siuTOimded  by  the  cells  of 
the  proligerous  disk  and  the  adjacent  part 
of  the  epithelimn. 

In  those  animals  in  which  the  amount  of 
stroma  present  is  small  in  proportion  to  the 
size  of  the  vesicles,  the  ovaries  have  a race- 
mose appearance. 

In  many  of  the  lower  animals,  the  ovaries 
are  tubidar,  the  ova  lying  closely  packed 
within  them. 

Bibi,.  Kolliker,  Mikr.  Anat.  ii. ; Siebold, 
Verqleich.  Anat. 

OVULE  or  OVULUM.— The  name  ap- 
plied to  the  rudiment  of  the  seed  of  Flower- 
ing Plants,  produced  in  the  ovary  or  ger- 
men  during  the  development  of  the  flower, 
fertilized  by  the  pollen-gi'ains  when  com- 

Elete,  and  afterwards  converted  into  a Seed 
y the  development  of  the  Embeyo  and 
other  secondary  structm-es  during  the  con- 
version of  the  ovary  into  the  fruit.  For  the 
general  conditions  of  the  ovules  in  ovaries, 
reference  must  be  made  to  botanical  works. 
The  ovules  malie  their  appearance  upon  the 
placenta  as  cellular  papulae  rising  up  from 
its  surface,  and  at  first  are  simple ; this  first 
development,  the  main  feature  of  the  organ, 
is  called  the  nucleus  (figs.  640-542).  In 


Fig.  540.  Fig.  541. 


Atropous  ovules. 

Fig.  540.  Young  ovule  of  Chelidonium.  n,  nucleus; 
c/i,  chalaza. 

Fig.  541.  Young  ovule  of  mislctoe,  consisting  of  a nu- 
cleus only. 

rare  cases  this  remains  naked,  but  in  most 
instances  one  or  two  coats  are  produced, 
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arising^  ns  cii’CiUaa’  folds  near  the  base,  and 
gradually  gi-owing  up  over  the  nucleus 
(fig.  542),  !ea^dng  only  a small  passage  at 
the  apex,  leading  dovm  to  the  point  or 
the  nucleus.  V hen  two  coats  are  fonned 
(fig.  543),  the  inner  appears  first ; the  outer 


Atropous  ovules. 

Fig.  542.  Young  ovule  of  walnut,  consisting  of  a nu- 
cleus iV,  with  a single  coat  S ; End  the 
endostomc  or  mieropyle. 

Fig.  543.  Young  ovule  of  Polygonum.  F,  funiculus ; 

P,  pnmine  (of  Mirbel);  S,  secundine;  Ex, 
exostome ; End,  endostome. 

Magnified  40  diameters. 

orioinates  later  and  grows  up  over  the  inner, 
anS  it  is  generally  thicker  and  more  deve- 
loped. The  inner  is  called  the  secundine  by 
Mirbel,  the  outer  the  primine  (figs.  643,  544, 
547  S,  P).  The  German  widters  reverse 
these  names,  resting  on  the  true  order  of 
development.  Some  teim  them  the  integu- 
mentum  internum  and  exte^-nmn.  The  inner 
is  the  tegmm,i\ie  outer  the  testa  of  K.  Brovra. 
The  passage  at  the  apex,  leading  to  the  nu- 
cleus, is  cfdled  the  mieropyle ; sometimes  the 
orifice  in  the  outer  coat  is  distinguished 
from  that  in  the  inner  coat,  and  they  ai-e 
termed  respectively  exostome  and  endostome 
(fig.  647).  While  the  nucleus  and  coats 
are  becoming  perfected,  one  of  the  cells 
situated  near  the  apex  of  the  nucleus  takes 

Fig.  644.  Fig.  545. 


Sections  of  atropous  ovule  of  Polygonum. 

P,  primine  j S,  secundine  ; N,  nucleus ; SE,  embryo- 
sac  j V.e,  PI,  nascent  embryo. 

Magnified  20  diameters. 

on  a peculiar  character,  becoming  more  de- 
veloped than  the  rest,  and  often  causing  the 


absorption  of  part  (or  sometimes  the  whole) 
of  the  tissue  of  the  nucleus ; it  appeal’s  at 
length  as  a large  sac  occupying  the  centre  of 
the  ovule ; this  is  the  embryo-sac  (fig.  544). 
The  base  of  the  ovule  is  pushed  up  from 
the  surface  of  the  placenta  during  its  de- 
velopment so  as  to  appear  at  length  sup- 
ported on  a stalk  of  vanable  length ; this  is 
tenned  the  funiculus  (figs.  543  F,  647  /) ; 
the  point  of  attachment  of  this  stalk  to  the 
body  of  the  ovule  (marked  by  a scar  when 
the  ripe  seed  separates)  is  called  the  hilum. 
That  region  of  tlie  interior  where  the  lower 
parts  of  the  coats  are  confiuent  vinth  the 
base  of  the  nucleus,  is  called  the  chalaza 
(fig.  546  C). 

Fig.  546. 


Section  of  campylotropous  ovule  of  the  wallflower.  C, 
chalaza ; iNT,  nucleus ; 5,  inner  coat ; P outer  coat. 

Magufied  20  diameters. 

The  form  of  ovules  is  much  affected  by 
excessive  development  of  its  constituent 
parts  in  special  directions  before  the  fertili- 
zation. If  all  parts  grow  equally,  the_  com- 
plete ovule  is  erect  on  the  placenta,  with  its 
hilum  and  also  the  chalaza  turned  towards 
the  latter,  and  its  mieropyle  at  the  opposite 
free  end ; such  an  ovule  is  technically  termed 
atropous  or  orthotropous  (figs.  641-646). 
Very  frequently  an  excessive  growth  takes 
place  at  one  side  of  the  coats  of  the  ovule, 
so  that  the  chalaza  is  carried  up  and.  di- 
rected away  from  the  placenta,  the  micro- 
pyle  being  at  the  same  time  tmued  dpwn 
towards  the  latter ; but  as  the  growth  is  in 
the  coats  of  the  oviile,  the  hilum  remains  at 
the  base,  near  where  the  mieropyle  arrives ; 
such  an  omle  is  termed  anatropous  (fig.  116, 
p.  140).  The  hilum  is  then  connected  with 
the  chalaza  by  a ridge  (a  kind  of  adherent 
funiculus)  called  the  raphe.  In  other  cases 
the  form  becomes  altered  by  the  point  of 
the  ovule  turning  down,  and  the  entire 
structure  becoming  folded  or  bent  upon 
itself,  without  distm-bance  of  the  relative 
positions  of  the  hilum  and  chalaza,  while  the 
mieropyle  is  brought  down,  as  in  the  ana- 
ti'opous  ovule,  to  the  vicinity  of  the  hilum. 
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This  form  istemied  cmnpylotropoits(fi^.^AS). 
Other  conditions  occur  less  frequently, 
anionp^  which  is  the  amphitropous  form 
(figs.  550  & 551). 


Fig.  547.  Fig.  548. 


Magnified  JO  diameters. 


Fig.  550.  Fig.  551. 


Magnified  20  diameters. 

Amphitropous  ovule  of  Mallow  in  different  stages. 
Fig.  551.  Section. 


During  these  developments  the  embryo- 
sac  also  undergoes  various  changes.  Some- 
times, as  in  the  Orchidacese,  it  expands  so 
as  to  obliterate  aU  the  tissue  of  the  nucleus, 
and  appears  like  a simple  sac  enclosed  by 
the  coats ; in  the  Scrophulariaceae  and  other 
orders  it  produces  peculiar  lobes  or  pouches 
at  various  points ; in  the  Santalacese  it  grows 
out  from  the  smnmit  of  the  nucleus,  as  a 
free,  naked,  tubular  process,  &c. 

Up  to  this  point  the  differences  in  ovules 
are  such  as  may  be  termed  secondary ; but  a 
primary  distinction  now  comes  into  view, 
connected  also  with  a difference  in  the  ex- 
ternal conditions,  affording  gi’ounds  for  the 
division  of  the  klowering  Plants  into  two 
great  classes.  In  the  Coniferm  and  Cyca- 
dacem  the  ovules  are  developed  upon  open 
caiqiels,  and  consequently  the  micropjde 


may  receive  the  pollen-grains  immediately,  5 
when  expelled  from  the  anthers.  Plants  § 
exhibiting  this  condition  are  termed  Gysi-  i- 
NOSPERMS,  or  naked-seeded.  In  the  Dice- 
tyledons  and  Monocotyledons  the  carpels 
are  always  closed  up  iuto  cases  or  ovaries, 
sunnoimted  by  a stigma,  sessile  or  elevated  ri 
upon  a style,  and  the  pollen,  falling  upon  ^ 
the  stigma,  produces  there  its  pollen-tubes, 
which  pass  down  through  what  is  called  ^ 
the  conducting  tissue  of  the  style  and  upper  £ 
part  of  the  ovary,  on  to  the  placenta},  r 
whence  they  make  their  way  to  the  mi-  £ 
cropyles  of  the  ovules.  Plants  exhibiting  ^ 
these  conditions  are  distinguished  as  An- 
G10SPERM8  or  covered-seeded. 

The  next  pha3nomena  which  characterize 
the  development  of  the  ovules  of  the  An- 
giosperms  maj'  be  briefly  given  as  follows. 

'fhe  formation  of  the  embryo-sac  has  already 
been  described.  Shortly  before  the  opening 
of  the  flower,  in  most  cases,  this  sac  is  more  ' 
or  less  densely  filled  with  granidar  proto- 
plasm, in  which  a variable  number  of  nuclei  i 
may  be  seen  (PI.  38.  figs.  1-7).  About  the  ^ 
time  when  the  pollen-gi-ains  are  discharged  f ; 
from  the  anthers,  a number  of  minute,  free, 
globidar  protoplasmic  bodies  may  be  dis-  k; 
covered  in  the  embryo-sac,  usually  three  '■ 
(more  rarely  one)  of  these  being  crowded 
into  the  upper  end  of  the  embryo-sac  ( 
and  constituting  what  are  called  the  ger-  -i 
minal  bodies  or  masses  (PI.  38.  fig.  4). 
Others,  which  often  occur  in  the  embryo-  -J 
sac,  are  generally  collected  neai’  the  bottom  •) 
of  the  embiyo-sac ; they  are  appai’ently  V 
characteristic  of  particular  families  only;  in  'i. 
some  plants  they  are  very  large,  as  in  the 
Crocus.  About  this  time  the  embryo-sac 
often  exhibits  asymmetrical  growth,  fonu- 
ing  pouches  or  processes,  sometimes  at  the 
simimit,  sometimes  at  the  base. 

When  the  poUen-grains  fall  upon  the 
stigma,  they  produce  their  pollen-tubes 
(see  Pollen),  which  pass  down  through 
the  conducting  tissue,  and  enter  the  micro- 
pyles  of  the  ovules.  When  they  reach  the 
apex  of  the  embryo-sac,  they  either  stop, 
onen  swelling  a little,  or  they  pass  down  a 
short  way  over  its  side  (PI.  38.  fig.  5).  Not 
unfrequently  two  pollen-tubes  are  found  . 
engaged  in  the  micropyle  of  the  same  ovrde. 

It  is  not  absolutely  known  whether  the 
cavities  of  the  pollen-tube  and  the  embryo- 
sac  become  actually  continuous  by  absoin-  , ; 
tion  of  the  walls  at  the  point  of  attach-  ^ ' 
ment : it  is  generallj'  believed  not ; but  we  a | 
h.ave  had  occasion  to  feel  some  doubt  on  « j 
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this  point.  The  essential  point  of  the  pro- 
cess is  the  intei-mixture  of  the  contents  ot 
the  pollen-tube  with  the  substance  ot  the 
terminal  bodv.  In  the  higher  Crj^togamia 
and  iu  the  Algse,  the  impregnation  is  ot  a 
similar  nature;  but  there  the  genn-masses 
are  fertilized  by  the  agency  ot  spemiato- 
zoids,  which  malce  their  way  to  them,  either 
constituti/K/  or  carryhif/  the  impregnating 
matter,  which  in  the  case  of  the  pollen- 
tube  is  a liquid,  containing  tine  granules, 
but  exhibiting  no  ti’ace  of  active  spermatic 

^°Sooii  after  the  pollen-tube  has  reached 
the  point  of  the  enihryo-sac,  one  (raiely 
two,  giving;  rise  to  Polyembryony)  of  the 
germinal  bodies  becomes  invested  by  a cel- 
lulose  membrane  (yerm-cell),  and  usually 
changes  from  a spherical  to  an  oval  form,  a 
ti’ansverse  septum  soon  dividing  it  into  two. 
Most  fi'equently  the  elongation  continues, 
with  a successive  formation  of  septa,  until 
the  nascent  embi70  appears  as  a rounded  or 
oval  cellule  suspended  at  the  base  of  a 
simple  confervoid  hlament  (stcspeiiso)’^  ; in 
other  cases  the  formation  of  the  first  trans- 
verse septum  is  followed  by  the  expansion 
into  two  globular  cellules  connected  by  a 
naiTow  neck,  the  upper,  almost  devoid  of 
contents,  constituting  the  suspensor  (Pota- 
mogeton,  Zannichellid)  ; in  Orchis,  the  upper 
of ‘the  first  two  cells  grows  upwards  and 
outwai’ds,  as  a blind  septate  confervoid  fila- 
ment, through  and  beyond  the  micropyle  of 
the  ovule.  In  Tropceolum  and  Zea,  the  sus- 
pensor becomes  more  complex,  by  foimation 
of  perpendicular  septa.  In  aU  cases  the 
end-cell  (embryonal  cell),  at  the  point  of  the 
suspensor,  which  always  appears  densely 
filled  with  protoplasm,  ultimately  enlarges, 
and  by  segmentation  is  converted  into  the 
embryo  (PI.  38.  fig.  6). 

Uming  the  early  development  of  the  em- 
bryo, the  embr}'0-sac  is  often  found  more 
or  less  densely  filled  with  free  cells  formed 
from  its  protoplasm  (c;irfos,3e?’«i-cells).  These 
are  frequently  absoroed,  and  disappear  dii- 
ring  the  growth  of  the  embryo,  this  ulti- 
mately filling  the  embryo-sac ; while  in 
other  cases  they  persist  and  multiply,  form- 
ing the  ALBUJiEN  of  the  seed.  In  the 
Nynrphreaceaj  these  cells  remain,  forrrring 
atr  inner  Endosperm  or  Albrmren,  in  addi- 
tion to  that  formed  frorrr  the  body  of  the 
nrrcletis.  In  other  cases  (those  of  exalbir- 
rninotts  seeds)  the  embryo  not  only  displaces 
these  interiral  endospcrnr-cells,  but  in  the 
course  of  its  growth  causes  the  absorption 


of  the  tissue  of  the  nrrclerrs,  and  rrltimately 
constitrrtes  the  entire  seed,  enclosed  only 
by  the  true  integrunents.  The  remainrn;^ 
clraracters  are  given  under  Albumen  and 

Embryo.  . , , „ 1 1 • 

The  notion  formerly  entertarned  by  bclrier- 
den  and  his  followers,  that  the  embryo-cell 
M'as  formed  by  the  end  of  the  pollen-tube 
which  penetrates  the  micropyle,  is  now  given 
up  even  by  Schleiden  himself. 

Tulasne  is  in  dorrbt  whether  the  germrrral 
vesicles  exist  before  the  poUen-trrbe  enters 
the  micropyle.  We  have  cerdainly  seen 
thenr  before;  but  we  believe  they  do  not 
possess  a cellulose  coat  before  impregna- 
tion. Observations  on  the  ovule  or  Santa- 
lum  flZ&!/wihave  led  us  to  conclude  that  they 
receive  the  influence  of  the  pollen  while  irr 
the  state  of  nucleated  protoplasmic  cor- 
puscles, analogous  to  the  rmimpregnated 
spores  of  Fucus ; and  this  view  has  since 
been  supported  by  the  later  observations  of 
Schacht,  althorrgh  Hofmeister  and  Radlko- 
fer  maintain  thatthe  germinal  bodies  possess 
a cell-membrane  before  im^'egnation. 

In  the  Gymnospermous  Ilowering  Plants 
(Coniferm,  &c.),  the  oytrle,  consistmg  of  a 
cellrtlar  nueleus  and  a single  coat,  is  placed 
upon  an  open  carpel,  and  its  widely-open 
micropyle  receives  the  pollen-grain  drrectly. 
At  the  period  of  impregnation,  the  embryo- 
sac  is  a cavity  deeply  seated  in  the  tissue 
of  the  nuclerrs ; it  rs  formed  by  the  coales- 
cence and  expansion  of  several  cells  (in  the 
Yew  there  are  often  at  first  three  ernbryo- 
sacs).  In  the  embryo-sac  a number  of  tree 
nrrclei  soon  appear,  and  nrrmerous  free  (en- 
dosperm-) cells  are  formed.  In  many^  of 
the  Abietinese  this  goes  on  rmtil  the  spring 
following  the  impregnation.  Ultimately 
the  embryo-sac  is  formd  to  have  increased 
to  more  than  twenty  times  its  original  size, 
with  the  endosperm-cells  applied  in  layers 
over  the  inside  of  its  walls,  iircreasing  in 
nirnrber  rmtil  the  cavity  is  filled  up.  Then 
a certain  number  of  cells  (frorrr  three  to 
eight  irr  different  genera),  situated  near  the 
rrrrcropyle  end,  but  each  in  the  layer  next 
birt  one  to  the  wall  of  the  embryo-sac, 
become  eirlarged,  arrd  the  cells  iirterverrirrg 
between  these  enlarged  ones  (secondary 
embryo-sacs)  and  the  wall  of  the  origirral 
errrbryo-sac  becorrre  divided,  by  two  per- 
pendi'crrlar  septa  standing  at  right  arrgles, 
rnto  forrr  cells.  A central  irrtercelluhu-  pas- 
sage then  appears  at  the  contiguorrs  arrgles 
of  these  fom-  cells.  These  new  bodies,  which 
closely  resemble  the  archegorria  of  the  Ly- 
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COPODIACEJE,  were  called  coi-puscuhi  by 
Mr.  Brown,  who  discovered  them. 

Free  cells  (or  perhaps  merely  protoplasmic 
masses)  are  next  formed  in  the  secondary 
embryo-sacs  of  the  corpuscula,  several  at 
the  upper,  one  at  the  lower  end.  The  pol- 
len-tubes now  adrmnce,  breaking  down  the 
tissue  of  the  nucleus,  until  their  points 
reach  the  corpuscula ; and  one  then  makes 
its  way  dovm  the  intercellular  canal  of 
each,  to  reach  its  secondary  embryo-sac ; 
the  free  cell  (?)  at  the  base  of  this  {(ferminal 
vesicle)  then  becomes  divided  into  ibiu’  col- 
lateral cells ; these  multiply  again,  and  sub- 
sequently the  cellular  body  (proembri/o)  so 
formed  breaks  through  the  base  of  the 
secondary  embryo-sac,  and  gTows  down  in 
the  substance  of  the  lower  part  of  the  nu- 
cleus, which  is  now  in  a state  of  semi-solu- 
tion. The  proembiyo  then  separates  into 
fom‘  cords  (cori’esponding  to  its  four  primary 
cells)  ; and  these  filaments  (suspensors)  ter- 
minate in  rounded  cells,  each  of  which  is 
an  embryonal  cell-,  so  that  there  are  now 
foiu’  times  as  many  rudimentary  embryos 
as  there  are  coi'puscula.  Out  of  all  these, 
only  one  ultimately  remains  and  becomes 
perfectly  developed ; the  rest  are  absorbed 
diu’ing  the  ripening  of  the  seed.  In  the 
latter,  the  perfect  embryo  is  found  lying  in 
a mass  of  mbumen  foimed  of  the  nucleus ; 
its  radicle,  developed  at  the  pomt  of 
junction  of  the  suspensor,  never  becomes 
veiy  cleai’ly  defined  at  its  extremity,  but 
remains  organically  continuous  with  the 
albumen. 

Other  points  relating  to  the  development 
of  ovules  will  be  found  imder  Polyem- 
BRYONY,  Seeds,  and  CELL-formation. 

The  methods  of  investigating  the  deve- 
lopment of  ovules  are  simple  in  their  nature, 
but  rather  difficult  in  practice.  The  ordinary 
plan  is  to  place  an  ovule  between  the  thumb 
and  fore  finger  of  the  left  hand,  and  with  a 
very  shaiqr  lancet  cut  it  into  two  imequal 
pieces,  in  the  direction  of  the  axis.  The 
larger  of  the  two  being  then  laid  on  its  flat 
side  on  the  finger  (by  the  aid  of  a mounted 
needle),  another  slice  is  made  so  as  to  leave 
a section  preserving  all  the  central  parf  of 
the  ovule.  This  adheres  either  to  the  finger 
or  the  lancet ; and  a drop  of  water  should  be 
placed  on  it  to  free  it ; then  it  may  be  trans- 
ferred to  a slide  with  a very  fine  camel’s- 
hair  pencil.  Examined  under  a low  power 
(a  half-inch),  it  ^vill  be  probably  found  to 
require  further  dissection,  with  exceedingly 
fine  needles,  under  a simple  lens  5 some- 


times mere  pressure  is  of  service.  For  the 
minute  details,  the  quarter  and  eighth  ob- 
iect-glasses  will  require  to  be  applied.  We 
nave  found  ovules  which  have  been  kept  in 
spirit  easier  to  dissect ; when  fresh,  the  cell- 
membranes  are  excessively  delicate.  It  need 
scai-cely  be  added,  that  ovules  require  to  be 
examined  in  all  stages  in  order  to  under- 
stand their  developmental  chai-acters;  and 
the  student  must  not  be  disheartened  by  the 
failure  of  a large  proportion  of  his  sections 
to  afford  satisfactory  obsen'ations. 

Bibl.  R.  Brown,  Appendix  to  King's 
Voyage,  1826 ; Observations  on  the  Orchidece, 
<^c.,  1831,  Linnean  Trans.  1833  ; 071  Plurality 
of  Embryos,  ^-e..  Aim.  Nat.  Hist.  xiii.  p. 
1^68;  Amici,  Ann.  des  Sc.  Nat.  3 ser.  vii. 
p.  193  5 Bronguiart,  Ann.  des  Sc.  Nat.  1827, 
1831 ; Mirbel  and  ^lach,  Ann.  des  Sc.  Nat. 
2 s^r.  XX.  p.  257  ; INlohl,  Pot.  Zeitung,  1847, 
1855 ; Miuler,  ibid.  1847  ; Schleiden,  Nova 
Acta,  xix.  p.  29 ; Grundziige  der  Potanik ; 
Hofrneister,  Entstehung  des  Emb)-yo,  Leipsic, 
1849 ; Vei-gleich.  Unteisuchung.  holier.  Crypt. 
lijC.  1851;  Floi-a,  1851, 1855;  Jahrb.  der  toiss. 
Potanik,  1856 ; Pulletin  Paierisch  Akad.  No. 
8,  1856 ; Flora,  1857 ; Tulasne,  Ann.  des  Sc. 
Nat.  3 s4r.  xii.  p.  21, 4 s4r.  iv.  p.  65 ; Schacht, 
Entio.  des  lyianzenembryo-,  Verhandl.  Neder- 
land. K.  Inst.  1850 ; Peitr.  z.  Anat.  u.  Phys. 
Berlin,  1854;  Flora,  1855.  p.  145;  Perlin. 
Pericht,  May  1856 ; Jahrb.  d.  toiss.  Pot.  i. 
1857 ; Potan.  Zeitung,  1858 ; Criiger,  Pot. 
Zeit.  1851,  1856 ; Radlkofer,  Entsteh.  des 
F^»)6?7/o, Leipsic,  1856;  Pefruchtungsprocess. 
Leipsic,  1857 ; Parthenogetiesis,  Ann.  Nat. 
Hist.  2 ser.  xx. ; Henfrey,  Linnean  Trans. 
xxi.  p.  7,  ibid.  xxii.  p.  69 ; Trans.  Prit.  Ass. 
1856. 

OVUM  OF  Animals. — Several  points  in 
regard  to  the  stnicture  of  the  ovum,  and 
the  nature  of  the  changes  which  it  under- 
goes at  different  periods  of  its  development, 
are  in  doubt  and  obscurity. 

The  fii'st  perceptible  trace  of  the  ovimi 
existing  within  the  ovary  is  foimed  by  a 
very  minute  granule  or  globule,  not  sur- 
roimded  by  a cell-wall.  This  gi-adually 
enlarges;  and  when  it  has  attained  a certain 
size,  being  still  veiy  minute,  a smaller  sphe- 
rical globule  foims  in  its  interior.  The 
minute  internal  globule  is  the  germinal  spot, 
and  the  external  globule  is  the  so-called 
germinal  vesicle.  It  appears,  however,  that 
in  some  cases  the  germinal  spot  is  formed 
first,  and  the  germinal  vesicle  subsequently. 
■\Wien  these  have  still  further  grown,  a cell- 
wall  separated  by  a slight  interspace  forms 
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around  the  goiminal  vesicle,  pid  this  inter- 
space contains  a transparent  liquid. 

m-anules  then  aiise  in  the  liquid,  ^hic 
becomes  inspissated,  and  subsequently 
number  of  globides  of  sm^ode  - 
fl/oftn/cs— become  perceptible  in  it,  tins 
mass  foniis  the  yolk,  and  the  surrounding 
membrane  is  the  vitelline  membrane.  As 
the  ovum  attains  further  development,  al- 
buminous layers  ore  deposited  upon  and 
fused  with  the  mtelline  membr^e  forming 
the  zona  pelliicida  or  chorion  (fag.  oo-.  a), 


Fig.  652. 


Human  ovum  from  a Graafian  vesicle  of  moderate  size, 
a,  zona  pellucida  ; b,  vitelline  membrane  and  outer 
boundary  of  the  yolk;  c,  germinal  vesicle  with  the  germi- 
nal spot. 

Magnified  250  diameters. 


which  appeal’s  as  a white  ring.  The  yolk- 
globules  are  sometimes  transparent,  or 
slightly  gi'anular,  at  others  they  contain 
one  or  several  vacuoles,  and  are  frequently 
aggregated  into  little  groups.  The  yolk, 
as  it  approaches  matiu’it}’^,  frequently  be- 
comes coloured.  It  is  usually  whitish  or 
pale-yeUowin  the  Mammalia,  Reptiles,  and 
Fishes ; bright-yellow  or  reddish  iu  many 
Birds ; and  often  gi-een,  blue,  violet,  or  red 
iu  the  Invertebrata.  In  the  yolk  of  the 
ova  of  reptiles  and  fishes,  crystalline  plates 
are  met  with,  consisting  of  an  albimiinous 
substance,  allied  to  Haematoidiue. 

Viewing  the  ovimi  as  a simple  cell,  the 
genninal  spot  represents  the  nucleolus,  the 
germinal  vesicle  the  nucleus,  the  vitelline 
membrane  or  zona  pellucida  the  cell-wall, 
and  the  yolk  the  cell-contents. 

Some  authors  consider  that  the  vitelline 
membrane  is  foimed  after  the  chorion. 

The  ovum  of  man  and  the  mammalia 
diftei-s  from  that  of  the  lower  animals  in  its 
remarkably  small  size,  which  depends  upon 
the  extremely  small  quantity  of  yolk  enter- 
ing into  its  composition.  The  mature  ovum 
of  man  and  mammalia  averages  about  1-200 
to  1-150"  in  diameter,  being  rarely  1-100". 
Another  peculiarity  consists  in  their  ova, 
instead  or  being  in  immediate  contact  by 
means  of  their  chorion  or  outer  envelope 


with  the  stroma  of  the  ovary,  or  being  loose 
within  the  cavity  of  the  latter,  as  in  other 
animals,  being  enclosed  in  distinct  larger 
cells — the  Graafian  vesicles. 

On  the  escape  of  the  oviun  from  the  ovary, 
the  phenomena  which  ensue  vary  according 
to  whether  the  ovum  has  been  impregnated 
or  not.  In  both  cases  the  germinal  vesicle 
and  spot  disappear;  an  interspace,  filled 
with  albuminous  liquid,  ocems  between  the 
yolk  and  the  zona  pellucida;  the  ovum 
becomes  covered  with  cilia,  and  undeigoes 
a regular  motion  of  rotation ; and  certain 
movements  and  changes  in  form  of  the 
yolk-substance,  which  forms  Amoeba-like 
processes,  have  been  noticed.  In  the  un- 
impregnated ovum,  decay  and  decomposi- 
tion subsequently  take  place. 

The  essential  part  of  the  process  of  im- 
pregnation consists  in  the  penetration  of  the 
yolk  by  the  spermatozoa,  and  their  subse- 
quent solution  in  it.  This  takes  place 
either  through  the  micropyles  or  the  radiate 
canals,  or  dii-ectly  into  the  naked  yolk. 

in  the  impregnated  ovum,  the  germinal 
vesicle  soon  disappears,  the  chorion  becomes 
thinner,  the  ovum  gi’ows,  and  the  yolk  be- 
gins to  undergo  the  process  of  segmentation; 
but  just  before  this  process  commences,  one 
or  two  globules  separate  from  the  substance 
of  the  yolk,  being  apparently  pressed  out 
of  it,  and  occupy  the  interspace  between 
the  yolk  and  the  chorion:  these  globules 
subsequently  dissolve  in  the  liquid. 

The  process  of  segmentation  has  been 
described  under  Cell  (p.  123) ; but  accord- 
ing to  another  account,  it  takes  place  thus : 
—At  first  a notch  or  slight  indentation 
appears  on  some  part  of  the  sm’face  of  the 
yolk;  this  becomes  deeper  and  deeper,  so 
as  to  encircle  the  yolk  with  an  annular 
depression.  Soon  after  the  commencement 
of  this,  a clear  spot  appears  in  the  centi’e  of 
each  circumscribed  portion  of  the  yolk.  The 
depression  becoming  deeper,  the  yolk  is 
divided  into  two  distinct  portions.  The 
process  is  continued  in  the  case  of  each  of 
these  in  exactly  the  same  manner,  and  in 
that  of  the  segments  arising  from  their 
subdivision  also,  each  simultaneously  ac- 
qiiu’ing  a clear  spot,  until  the  yoUi  appeal’s 
entirely  composed  of  innumerable  small 
bodies,  having  the  appearance  of  nucleated 
cells.  Finally,  these  become  very  minute, 
and  the  yolk  acquires  much  the  appeai’auco 
it  had  before  impregnation.  Cells  then 
form  in  the  yolk,  as  in  an  ordinary  blastema, 
from  v/ithout  inwards,  and  from  the  spot 
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originally  occupied  by  the  germinal  vesicle 
ns  a centre ; and  from  these  the  tissues  of 
the  embryo  are  formed. 

According  to  this  description,  which  is 
most  probably  correct,  the  segmentation  is 
not  a process  of  cell-division  or  endogenous 
cell-formation,  and  the  nuclear  spots  would 
correspond  to  portions  of  the  yolk  substance 
fi’oni  which  the  granules  and  globides  of 
Barcode  were  absent. 

In  unimpregnated  ova,  segmentation  takes 
place  to  a certain  extent,  but  irregulaily  and 
incompletely. 

In  the  impregnated  ova  of  some  animals, 
as  in  some  of  the  Batrachia,  most  fishes 
and  Cephalopods,  the  segmentation  is  only 
partial,  a portion  of  the  yolk  remaining  as 
at  first. 

In  some  of  the  Mammalia,  the  zona  pel- 
lucida  is  traversed  by  very  fine  radiating 
lines  (canals),  which  are  best  seen  in  the 
ova  immersed  in  water. 

In  the  lower  Vertebrate  animals,  the  ova 
are  often  covered  by  new  layers,  secreted 
by  the  ovaries,  as  in  the  Batrachia  (frog, 
&c.),  where  a thick  gelatinous  coat  is  pre- 
sent. In  the  osseous  Fishes,  the  vitelline 
membrane  is  fi’equently  elegantly  sculp- 
tured, and  finely'  and  closely  pimctate  from 
the  existence  of  minute  canals  traversing 
its  substance.  A second  coat  is  also  pre- 
sent, and  sometimes  a third  or  albuminous 
layer.  In  many  of  the  Cypiinoidea,  this 
layer  is  represented  by  small  radiate  cylin- 
ders. In  several  Fishes,  as  is  so  general 
amongst  the  Invertebrata,  especially  Insects 
(Eggs),  the  vitelline  membrane  or  chorion 
exhibits  a facetted  or  sculptured  appeai-ance, 
derived  from  the  impression  of  the  epithe- 
lium lining  the  ovarian  passages. 

In  addition  to  the  fine  canals  traversing 
the  meinbraues  of  the  ovum,  one  or  more 
large  canals  or  apertures  are  frequently  met 
with  resembling  the  micropyles  of  vegetable 
ovules,  and  receiving  the  same  names.  These 
micropyles  are  most  distinct  in  the  ova  of 
fishes  and  insects. 

The  study  of  ova  and  their  changes  is 
very  difficult.  The  most  favourable  objects 
for  the  puipose  exist  perhaps  in  those  of  the 
aquatic  Mollusca;  the  ova  of  insects,  as  the 
large  species  of  Mmca,  of  species  of  Pidcx, 
&c.,  are  also  easily  accessible.  Some  im- 
portant residts  have  been  obtained  with  the 
ova  of  the  frog  (frog’s  spawn). 

Bibl.  Kblliker,  Mikr.  Anut.  ii. ; Al.  Thom- 
son, Cijcl.  Anal,  art.  Ovum ; Vogt,  Phy- 
siol. Pi  ic.fe.]  Keber,  Despcvm.  intv.  in  ovulo]  | 


BischolT,  IVulevleguny  ties  v.  Pieher  behtiupf. 
Eintlrinyens  d.  Sperm,  in  das  Pi ; id.  Pe- 
stiiti</un</  d.  von  Newport  hehaupt.  Eindrintj. 
4'"c.,  ami  numerous  other  memoirs;  New- 
port, Phil.  Trans.  1851  and  1853;  Siebold, 
Vert/leich.  Anat. ; Wa^er,  Elements  of  Pliti- 
sioloyy,  by  Willis ; V.  Beneden,  Ann.'des  Sc. 
Nat.  3 s^ r.  xiii. ; Bruch,  TJeber  d.  Mikrop.  d. 
Fische,  Sieb.  (^'  FblUk.  Zeitsch,  vii.  172 ; 
hleissner,  ibid.  vi.  pp.  208,  272 ; Leuckart, 
Mull.  Archiv,  1855  ; Claparede,  EM.  Univ. 
d.  Genhce,  1855;  Ann.  Nat.  Hist.  1856,  xvii.; 
Bischofij  Sieb.  Kollik.  Zeitsch.  vi.  377 ; 
Kadlkofer,  Eefruchtungsprocesse,  Leinsic, 
1857.  ‘ 

OVUM  OP  Plants.  See  Oitjle. 

OXALATES.  See  the  bases. 

OXYGONIUM,  Presl.— A genus  of  As- 
pleniesB  (Pol;\q)odioid  Fems).  Exotic. 

OXYBRlilS,  Duj. — ^A  genus  of  Infuso- 
ria, belonging  to  the  family  of  Thecaniona- 
diua. 

Char.  Body  ovoid  - oblong,  laigose,  ob- 
liquely notched  in  front  and  prolonged  into 
a point ; several  flagellifoim  filaments  aris- 
ing laterally  fr'om  the  bottom  of  the  notch. 

0.  marina  (PI.  24.  fig.  54).  Body  coloiu'- 
less,  subcylindrical,  rounded  behind;  ma- 
rine; length  1-500". 

Bibl.  Dujardin,  Infus.  p.  347. 

OXYTIIICIIA,  Boiy,  Ehr. — ^A  genus  of 
Infusoria,  of  the  family  Oxjdrichina. 

Char.  Neither  styles,  hooks,  nor  horns 
present.  Ehrenberg  describes  eight  species ; 
some  are  marine,  others  aquatic. 

1.  O.pellionella,  E.  (PI.  24.  fig.  52).  Body 
whitish,  smooth,  slightly  depressed,  equally 
rounded  at  the  ends,  often  somewhat  broader 
in  the  middle  ; head  not  distinct;  mouth 
ciliated;  tail  with  bristles.  Aquatic;  length 
1-720  to  1-280". 

2.  0.  gibba,  E.  (PI.  24.  fig.  53).  Body 
white,  lanceolate,  obtuse  at  each  end,  veu- 
tricose  in  the  middle ; ventral  surface  flat, 
with  a double  row  of  setae ; mouth  IfU'ge, 
rounded.  Aquatic;  length  1-240". 

Bujai’din  places  his  genus  Oxgtricha 
among  the  Iveronia,  with  the  characters — 
body  soft,  flexible,  oval  or  oblong,  more  or 
less  depressed,  with  cirrlii  or  larger  non- 
vibratUe  cilia  in  the  form  of  bristles  or 
styles,  but  Avithout  horns, — and  describes 
nine  species,  mostly  not  corresponding  to 
those  of  Ehrenberg. 

The  whole  requires  revision.  According 
to  I\r.  llaime,  Oxgtricha  is  the  lan'a  of 
Aspidisca. 

IliBL.  Elircnberg,  Infus.  p.  363 ; Bujar- 
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din,  Inf  us.  p.  41G ; J.  Ilaime,  Ann.  des  Sc. 
Nut.  3 s(5r.  xi.K.  109  (or  Carpenter  on  the 

Elir. — A family  of  In- 
fusoria. 

Char.  Carapace  absent ; alimentary  ori- 
fices two,  neitner  terminal ; body  furnished 
wnth  vibratile  cilia  and  bristles,  non-vibratile 
styles  or  hooks. 

Body  depressed ; locomotive  organs  prin- 
cipally situated  upon  the  under  em-face. 
Propagation  by  longitudinal  and  transverse 
division,  and  by  the  periodical  foimation  of 
egg-like  granules. 

The  five  genera  are  thus  distinguished : 

Cilia  and  bristles  present,  but  no  stytes  nor  hoohs. 


No  anterior  horns Oxytricha, 

Anterior  horns  present Ceratidiums 

Cilia  present^  with  styles  or  hooks,  or  boths 

Hooks  present,  but  no  styles Keromi, 

Styles  present,  no  hooks  Urostyla, ^ 

Both  styles  and  hooks  present Stylonichia. 


Bibl.  Ehrenberg,  Infiis.  p.  362. 

OXY'URIS,  Ruu.  See  Ascahis. 

OYSTER  (Ostrea). — ^A  genus  of  Lamel- 
libranchiate  MoUusca. 

The  gills  of  O.  edidis,  the  common  oj'ster, 
show  the  ciliaiy  movement ; but  it  is  not  so 
easily  seen  in  this  as  in  the  marine  mussel. 

Tlie  shells  of  the  fry  or  ‘ embryo-oysters  ’ 
exhibit  the  black  cross  and  an  imperfect 
set  of  colomed  rings  with  polarized  light. 

P. 

PxlCIlNOCY'BE,  Berk. — ^A  genus  of  Stil- 
bacei  (Hyphomycetous  Fungi),  somewhat 
confused  at  present  -with  Doratomyces, 
Corda,  and  Periconia,  Nees.  These  plants 
have  an  erect  filifoim  stem,  composed  of 
conjoined  filaments,  capitulate  above,  the 
head  being  pruinose  (not  flocculent),  with 
crowded  simple  spores.  The  pedicels  ai’e 
mostly  brownish  or  blackish,  the  spores 
light-coloured ; the  entii-e  plants  from  1-24 
to  1-6"  high.  Several  species  occur  on 
rotten  wood,  stems,  &c. 

Binn.  Berk.  Hook.  Brit.  Flor.  ii.  pt.  2. 
p.  333 ; Ann.  Nat.  Hist.  2 ser.  v.  p.  466 ; 
Fries,  Summa  Veq.  p.  467. 

PACHYGXATHUS,  Bilges.— a genus 
of  Arachnida,  of  the  order  Acaiina,  and 
family  Trombidina. 

Cimr.  Palpi  conical,  last  joint  scarcely 
forming  a claw ; mandibles  stout,  chelate ; 
body  entire,  nannwed  in  front;  coxio  dis- 
tant; legs  gressorial,  sixth  joint  very  long, 
seventh  very  shoi’t;  anterior  legs  longest 
and  stoutest. 


Microscope,  p.  4SH). 
OXYTRICmNA, 


P.  velntinus  (PI.  2.  fig.  34),  the  only  spe- 
cies. Found  in  autumn,  imder  dan^  stones. 
Hairs  covering  the  body  short,  fiat,  and 
cm'ved,  giving  it  a velvety  aspect.  Body 
inflated,  narrowed  in  front,  the  narrowed 
portion  with  two  projecting  brownish  eyes. 
Insertions  of  the  legs  in  two  groups,  not 
far  distant  from  earn  other  nor  from  the 
median  line ; second  pair  of  legs  shortest ; 
in  all  the  sixth  joint  veiy  long,  the  seventh 
very  short  and  narrow  (6),  _ as  in  Tetrany- 
chus,  Meganierus,  and  Raphignathus ; claws 
two,  large;  rostrum  projecting;  palpi  (a) 
short,  about  twice  the  length  of  the  labium ; 
mandibles  very  large  and  stout  at  the  base. 
Movement  slow. 

Bmii.  Duges,  Ann.  des  Sc.  Nat.  2 sdr. 
ii.  p.  54;  Geiwais,  Walckenaer's  Apter.  iii. 
p.  171. 

P.YCHYMATISMA,  Bowk.— A genus  of 
Marine  Sponges. 

Distinguished  by  the  fleshy,  crust-like, 
not  cellular  nor  elastic  mass,  covered  by  a 
thick  skin,  and  perforated  by  scn,ttered  ori- 
fices ; the  interior  beset  with  siliceous  aci- 
cular  and  stellate  spicula. 

P.  Johnstonia. 

Bibl.  Bowerbank,  Ann.  Nat.  Hist.  2 ser. 
vol.  XX.  p.  298. 

PACINIAN  CORPUSCLES.  — These 
curious  organs  are  found  as  terminations  or 
appendages  of  the  human  spinal  nerves  in 
the  skin  and  subcutaneous  tis.sue  of  the  palm 
of  the  hand,  the  sole  of  the  foot,  the  fingers 
and  toes,  in  the  sympathetic  semilunar 
ganglia,  the  mesentery,  &c. 

They  ai-e  elliptical  or  peai’-shaped,  whitish, 
and  about  1-25  to  1-6"  in  diameter.  Each 
consists  of  from  twenty  to  sixty  concentric 
layers  of  areolar  tissue  (fig.  553),  separated 
by  interspaces — those  between  the  outer 
layers  being  considerable,  those  between 
the  inner  being  small.  They  are  fiUed  with 
a clear  serous  liquid,  contained  in  largest 
quantity  in  the  central  cavity  bounded  by 
the  innermost  layers.  Each  is  also  fur- 
nished with  a stalk,  containing  a slender 
branch  of  a nerve,  which  passes  finm  tho 
stalk  into  the  central  space,  in  the  uppm- 
part  of  which  it  terminates  frequently  in 
two  or  three  branches,  each  with  a free 
granidar  tubercle.  The  nerve-fibre  contains 
no  white  substance. 

The  Pacinian  coi-puscles  are  not  found 
exclusively  attached  to  tho  hiunan  nerves, 
but  are  met  with  also  on  those  of  many 
Mammalia,  and  are  very  numerous  in  the 
skin,  the  beak,  and  tho  tongue  of  birds. 
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Bibl.  Kblliker,  Mikrosk.  Anat.  ii.,  and 
the  Bibl.  therein. 


Fig.  653. 


forming  a kind  of  epidermis,  which  ulti- 
mately acquires  a thickish  cuticular  layer. 
The  growing  edge  of  the  frond  is  rolled 

Fig.  554. 


A human  Pacinian  corpuscle,  a,  stalk  ; 6,  nerve-fibre 
within  it ; c outer,  d inner  layers  of  the  sheath  ; c,  pale 
nerve-fibre  in  the  central  cavity  j /,  its  branches  and  ter- 
mination. 

Magnified  350  diameters. 

PADINA,  Adanson. — A genus  of  Dictyo- 
tacese  (Fucoid  Algfe),  containing  one  spe- 
cies, P.  Pavonia  (%.  554),  foimd  rarely  in 
summer  and  autumn  on  the  south  coast  of 
England.  The  fan -shaped  or  renifqrm 
fronds  grow  in  tufts,  and  are  2 to  5"  high, 
sometimes  entire,  sometimes  cleft  (fig.  564). 
They  are  marked  with  concentric  zones. 
The  substance  is  parenchymatous,  the  num- 
ber of  layers  of  cells  diminishing  with  the 
thickness  and  solidity  from  the  base  to  the 
edges.  The  back  of  the  frond  is  covered  by 
a layer  of  cells  much  smaller  than  the  rest. 


Vertical  section  of  a frond  at  a concentric  zone,  made 
in  a radial  direction,  cutting  through  the  sorus  of  spore- 
sacs  and  a line  of  hairs.  The  indusial  layer  of  cuticle  has 
been  removed. 

IMagnified  50  diameters. 

take  on  special  development,  and  in  the 
coiu-se  of  their  growth  push  up  and  finally 
burst  through  the  loosened  cuticidar  layer 
which  originally  clothed  them,  so  tliat  the 
latter  fornis  a kind  of  indusiuui  like  that  of 
the  Ferns.  The  spore-sacs  produce  each 
fom’  spores,  which  separate  after  their  escape 
from  the  sac.  The  zones  of  the  sori  alter- 
nate with  zones  composed  of  tufts  of  jointed 
hairs  placed  in  corresponding  lines  (fig.  555). 
Thuret  states  that  he  has  never  found  an- 
hitherto,  andhe  believes  thatAgaidh 
mistook  the  hairs  or  paranemata  for  them. 

Bibl.  Harvey,  Bnt.  Mar.  Alg.  p.  37, 
pi.  6 0;  Phyc.  Brit.  pi.  91 ; Greville,  Aly. 
Brit.  pi.  10;  Agardh,  Sp.  Aly.  i.  p.  112; 
Nfigeli,  Neiier.  Alyensyst.  p.  180,  pi.  6; 
Thiu-et,  Ann.  des  Sc.  Bat.  4 sbr.  iii.  p.  12 ; 
Kiitz.  Phyc.  yeneralis,  pi.  22 ; Al.  Braun, 


Padina  Pavonia. 


Frond,  one-third  natural  size. 

backwards  (circinate)  and  fringed.  The 
fructification  occurs  in  linear  concentiic 
sori,  on  the  coloiu’ed  zones  of  the  frond. 
The  pear-shaped  spore-sacs  (fig.  555)  origi- 
nate from  cells  of  the  epidermal  layer,  which 

Fig.  555. 
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Jiijui'enescence,  (§'c.  iMay  Soc.  Vol,  1853), 

p.  79.  , I P 

PALMELLA,  Lyngbye.— A genus  ot 

PabnellacesB  (Confervoid  Algss),  of  which 
the  best-known  example  is  the  common 
P.  cruenta  (PI.  3.  «g.  3 a).  This  plant,  very 
common  on  damp  walls  in  shaded  places, 
appears  at  first  in  the  form  of  rosy  gelatinous 
patches ; these  spread  and  become  confluent 
^til  the  moss  extends  sometimes  over  a 
gi-eat  extent  of  smface,  as  a tough,  gelati- 
nous, irregidar  mass,  of  the  colour  and 

general  appearance  of  coagulated  venous 
lood  j when  dried  up  in  this  state,  it  forms 
a homy,  somewhat  crumbling  stratum ; if 
placed  in  water,  portions  float  to  the  top  in 
pellucid  rosy  masses  of  jelly.  In  its  natm’al 
habitats  its  colom-  and  general  appearance 
become  disguised  when  old  by  the  ad- 
mixtiu'e  of  OscUlatoriece,  and  other  Confer- 
void growths. 

AVuen  placed  imder  the  microscope,  the 
frond  appears  to  be  composed  of  a colourless 
homogeneous  jelly,  in  which  are  imbedded 
globular  cells,  single  or  in  pairs  (from  divi- 
sion), of  a beautifid  rose-coloiu  (fig.  3 a,  6)  ; 
by  the  application  of  reagents,  these  may 
be  shown  to  possess  a proper  membranous 
coat  (c).  The  contents  of  the  cells  appear 
imifomily  gianular  (b,  c) ; and  it  would  ap- 
pear that,  besides  increasing  by  division, 
the  cells  also  bmst  and  discharge  their  con- 
tents, since  patches  of  minute  granules  occur 
imbedded  in  the  jelly  (lower  figs,  of  6),  pro- 
bably destined  to  grow  up  into  the  ordinary 
cells.  No  zoospores,  nor  the  remarkable 
phsenomena  generally  that  occur  in  Proto- 
coccus, have  yet  been  obseiwed  in  this,  which 
appears  to  be  a very  distinct  genus.  The 
jelly  of  full-grown  fronds  (which  appears  to 
be  derived  from  the  gelatinous  softening  of 
the  coats  of  the  parent  cells  of  the  successive 
generations  of  cells)  is  often  over-grown  and 
traversed  by  minute  filamentous  structures, 
which  at  fimt  sight  seem  to  belong  to  it;  but 
on  the  application  of  a high  power  are  found 
to  consist  of  a very  minute  N ostochaceous 
plant,  appai'ently  the  Anahaina  suhtilissima 
of  Kiitzing,  or  Vibrio  Bacillus,  Ehr.  (PI.  3. 
fig.  21),  wnich  we  find  to  occur  commonly 
among  the  Palmellaceous  Algae. 

P.  cruenta  has  received  an  extraordinai’y 
number  of  generic  names ; Tremclla,  Byssus, 
Thelcphora,  Sarcochrma,  Phytoconis,  Por- 

Sridium,  Glohulina,  Coccochloris,  and 
los  (!). 

From  the  examination  of  specimens  of  the 
(rue  “ red  snow,”  brought  home  by  Captain 


Pan-y  (for  which  we  are  indebted  to  Mr. 
Brown),  we  incline  to  regard  this  as  a Pal- 
mella,  distinct  generically  from  the  Proto- 
coccus or  IlaimatococcHS  pluvialis  of  the 
German  writers,  with  which  it  is  commonly 
associated.  Our  specimens  consist  of  a 
tough,  colourless,  gelatinous  substance,  con- 
taining globrdar  cells  diftering  only  in  size 
(PI.  3.  fig.  3 d)  from  those  of  Palmella  cru- 
enta ; and  in  the  jelly  occm-  also  abimdance 
of  the  minute  gi-anules  or  cellules,  which 
are  the  discharged  contents  of  the  larger 
cells.  The  red  cells  of  the  red-snow  plant 
turn  green  when  exposed  to  light,  if  kept 
moist.  An  exac%  similar  plant  has  been 
given  us  by  Mr.  Oliver,  fi:om  Crag  Lough, 

N orthumberland,  in  a fresh  condition ; and 
we  have  never  been  able  to  detect  any 
moving  forms  in  it.  Fm-ther  paiticulai-s  are 
given  on  this  subject  under  Bed  snow  and 
Rubefaction  of  wateb,  and  Photo- 
coccus. 

Other  species  of  Palmella  are  described ; 
but  most  of  them  are  too  imperfectly  known 
to  allow  of  definite  characters  being  given ; 
P.  rosea  is  perhaps  a good  species.  The 
forms  with  a definite  fr-ond  formerly  placed 
here  (P.  protuherans,  botryoides,  &c.)  will  be 
found  under  Coccochlobis. 

Bibl.  Buy.  Botany  (as  Tremella  cruenta), 

1.  1800;  GreviUe,  Sc.  Crypt.  Aly.  pi.  205  ; 
leneghini,  Monogr.  Nostoc.  {Trans.  Turin 
Acad.  ser.  2.  v.),  pi.  6;  Hassall,  Brit.  Fr. 
Alg.  pi.  80;  Nageli,  Einzell.  Aly.  p.  66, 
pi.  4D  (as  Porphyridium),  p.  71,  pi.  411; 
Kiitz.  Sp.  Ala.  p.  211.  See  idso  under  Bed 

SNOW. 

PALAIELLACE^. — A family  of  Con- 
feiwoid  Algae,  consisting  of  gelatinous  or 
pidverident  masses,  growing  on  damp  sur- 
faces, in  fr'esh  water  or  in  the  sea ; composed 
of  globular  or  elliptical  cells,  either  more  or 
less  adherent  together  into  a definite  or 
indefinite  pseudo-membrane  or  frond,  or 
loosely  aggi’egated  within  a definitely  or  in- 
definitely formed  gelatinous  matrix,  or 
loosely  coherent  in  the  form  of  a pulverulent 
crust.  Some  authors  have  imagined  that 
the  cells  of  Coccochloris  or  Palmella  are 
attached  to  filaments  included  in  the  gela- 
tinous frond ; this  seems  an  error  (see  Pal- 
mf.lla).  Yellowish  or  bluish  green,  or  red, 
often  var)dng  from  green  to  red,  and  vice 
versa,  during  the  course  of  development. 
Increased  by  cell-division  into  two  or  foiir, 
and  by  ciliated  zoospores.  Many  exhibit 
three  fonns, — 1.  active  ; 2.  quietlj'  vegeta- 
ting by  subdivision ; 3.  resting  form,  with  a 
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tough  iiiembraiie.  We  include  here  for  the 
sake  of  convenience,  not  only  the  true  Pal- 
niellaceoB,  where  there  is  a frond  composed 
of  a number  of  cells  held  together  by  mucus, 
but  also  all  those  Unicellidar  Algro  which, 
from  their  mode  of  increase,  are  foimd  living 
socially  or  in  masses  w^hich  appear  like 
Palmelloid  plants. 

Synopsis  of  Genera. 

* Plants  with  a frond  conyiosed  of  colourless 

yelatinous  substance.  ■ 

t Frond  amorphous. 

1.  Pulmella.  Frond  a slimy  stratum 
crowded  with  rather  large  globular  cells, 
midtiplving  by  division,  gi-een  and  red 
(PI.  3.  fig.  3). 

2.  Microhaloa.  Frond  mucoid,  floating  in 
water,  densely  crowded  with  minute  cells, 
multiplying  by  division,  green  or  red. 

tt  Frond  definite. 

3.  Glceocapsa.  Frond  composed  of  cells 
enclosed  in  wide  gelatinous  coats,  enclosed 
in  similar  wdde  gelatinous  coats  of  their 
parent  cells  for  several  generations  (PI.  3. 
flgs.  4 & 13). 

4.  Botryclina.  Frond  globose,  the  peri- 
phery composed  of  cells,  cohering  into  a 
kind  of  cellular  epidermis,  the  inner  cells 
free  (PI.  3.  fig.  9). 

6.  Coccochloris.  Frond  globose,  gelati- 
nous, containing  numerous  distinct  cells,  all 
free  (I’l.  3.  fig.  (5). 

6.  Clathrocystis.  Frond  gelatinous,  at 
first  globose,  then  hollow,  then  broken  by 
iiTegidar  expansion  into  a coarse  net,  finally 
breaking  up ; the  fi’ond  crowded  with  minute 
cells,  imdtiplied  by  division. 

7.  Merismopccdia.  Frond  very  minute, 
flat,  square,  gelatinous,  containing  cells  ar- 
ranged in  families  of  four,  sixteen,  and  sixty- 
fom-  (PI.  3.  fig.  12). 

8.  Urococcus.  Frond  composed  of  strealred 
gelatinous  tubes,  fonned  of  the  ensheathiug 
parent-cell  membranes  in  a single  row,  -ndtli 
the  cells  solitary  or  binary  (from  dhision) 
in  the  ends  of  the  tubes  (PI.  3.  fig.  7). 

9.  Ilormospora.  Frond  a -wide,  gelatinous, 
simple  or  branched  sheath,  containing  a 
single  row  of  cells  approximated  in  twos  or 
fom's  (fig.  33G,  p.  353). 

10.  Tetraspora.  Frond  gelatinous,  more 
or  less  definitely  foliaceous,  containing  cells 
grouped  in  fours,  ultimately  becoming  free 
as  zoospores  (PI.  3.  fig.  10). 

11.  Ilydrurus.  Frond  toughly  gelatinous. 


filiform,  containing  imbedded  longitudinal 
rows  of  cells  (PI.  3.  fig.  8). 

12.  Palmodictyon.  Frond  gelatinous,  fili- 
form, branched ; branches  dividing  and 
anastomosing  into  a net,  consisting  of  large 
vesicidar  cells,  with  coloured  contents  which 
escape  as  zoospores. 

**  Plants  composed  of  sinyle  cells,  cither 
solitary  or  united  in  small  numbers  into 
families  {Unicellular  Alyce). 

t Solitary  cells. 

13.  Schizochlamys.  Cells  fi’ee,  globular, 

in  a jelly,  each  dividing  into  two 
or  four  portions,  set  free  by  the  parent  cell 
breaking  into  two  or  four  segments,  green. 

14.  Chlorosiihcera.  Unicellular,  free ; a 
large  globose  cell  filled  with  gi-een  contents, 
ultimately  dividing  into  two  cells,  in  each 
of  which  IS  formed  a new  cell  lilce  the  parent, 
set  free  by  the  lateral  rupture  of  the  parent- 
cell memtraues  (PI.  46.  fig.  4). 

15.  Characium.  Unicellidar;  a minute 
attached  ppifomi,  fusifomi,  or  subglobose 
sac,  shortly  stipitate,  containing  green  pro- 
toplasm, which  by  often-repeated  binary 
division  forms  asw-arm  of  active  two-ciliated 
zoospores  escaping  by  a lateral  or  terminal 
slit  (PL  45.  fig.  1). 

16.  Apiocystis.  UniceUulai' ; a simple 
attached  sac  with  a stout  membrane,  with 
gi’eeu  contents,  consisting  at  first  of  groups 
of  four  stdl  gonidia,  which  subdivide  re- 
peatedly, and  as  the  parent  sac  grows  be- 
come converted  into  innumerable  active 
zoo.spores,  which  move  in  theparent  sac  and 
tlien  break  out  in  a swami  (PL  46.  fig.  6). 

17.  Codiolum.  Unicellidai’ ; an  attached, 
small,  long  clavate  sac,  attenuated  below  into 
a solid  stipe,  fiUed  wdth  finely  granidar 
green  contents,  with  numerous  starch-cor- 
puscles, idtimately  converted  at  once  into 
numerous  gonidia,  escaping  by  the  rapture 
of  the  apex  of  the  sac,  gonidia  globose 
(PL  45.  fig.  6).  _ 

18.  Jlydrociitium.  Unicellidar;  an  at- 
tached, minute,  oblong  sac,  iritli  a short 
hyaline  stallc,  wdth  green  contents,  and ' a 
parietal  starch-coi’puscle.  The  contents 
idtimately  divided  at  once  into  very  nume- 
rous two-ciliated  zoospores,  lying  on  the 
■wall,  then  moving  actively  and  breaking  out 
in  a sw'ami  (PL  46.  fig.  2). 

19.  Ophiocijtium.  Unicellidar,  or  more 
rarely  in  families ; consisting  of  a minute, 
elongated-cylindrical,  curved  or  curled  sac, 
witli  a short  stipe,  sometimes  attached, 
sometimes  free;  green  contents  scattered. 
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finally  organized  into  eight  gonidia,  in  a 
siinde  row,  at  length  set  free  by  the  cir- 
cuniscissile  rapture  of  the  end  of  the  sac 

(PI.  45.  fig.  11).  . .. 

20.  Sciudittm.  At  first  a minute  solitary 
attached,  elongate-tubular,  stipitate  sac,  in 
which  ai’e  produced  eight  gonidia  in  a single 
row ; the  apex  of  the  sac  opens  by  circuni- 
scission,  and  the  eight  gonidia  grow  out 
into  tubes  like  the  parent,  in  an  umbel, 
their  stipes  remaining  inserted  ; each  new 
tube  repeftts  this  development  to  the  fourth  or 
further  generations,  the  lost  generation  from 
the  compoimd  imibel  emitting  its  gonidia 
as  two-ciliated  zoospores  (PL  45.  fig.  S). 

21.  Chytridium.  Unicellular ; parasitic ; 
a minute  globular  pyrifoim  or  urceolate  sac, 
attached  by  a foot  which  peneti-ates  into 
the  supporting  body  (mostly  a Confervoid). 
Cell-contents  coloiuless,  at  length  converted 
into  numerous  two-ciliated  zoo.spores,  which 
escape  by  the  dehiscence  of  a valve-like  lid, 
or  by  simple  rupture  of  the  apex  of  the  sac 
(PI.  45.  fig.  7). 

22.  Pythiuni.  Unicellidar;  paiusitic;  a 
o-lobulai-  sac  living  in  the  interior  of  the  cell 
of  diseased  Confervoids,  often  in  groups, 
contents  coloiuless ; sac  grooving  out  into  a 
flask-like  form,  the  neck  perforating  the 
wall  of  the  nurse-plant  and  bursting  to 
emit  active  gonidia  (?)  (PL  45.  fig.  8). 

For  Photococcus  see  Volvocineje. — 
£rt?watococei«  = Protococcus  and  Pal- 
mrlla;  Porphyridiitm=V aimetAjA.',  Chla- 
viidococcus  and  Cldamidonionas  = Peoto- 
coccus;  <So>‘o^ora=GLCEOCAPSA  ? ; Cylin- 
drociystis,'Qv&a.  = CoccocHLORis;  Polycystis, 
Kiitz.  = Clathhocystis;  Microcystis  and 
Anacystis  = Microhaloa  ?.  Numerous 
other  genera  of  doubtful  value  and  imperfect 
chai-acter  are  given  by  Niigeli  {Einzcll.  Al- 
gol.), as,  Exococcus,  Chroococcus,  Synechococ- 
\ CHS,  Stichococcus,  Cytococcus,  Dactylococcus, 
Niphrocytium,  Dictyosjihcerium,  Glwocystis, 

; Apliunothece,  Glccothece,  Calosphcerium, 
Aphauocapsa,  Palmodactylon  ; by  Kiltzing 
{SpecicH  Alyarum),  as  Botryococcus,  Botryo- 
i cydis,  Trichodictyon,  Trichocystis,  Palnio- 
1:  phyllum,  Gomphosphceria  ; Chlorococcus  and 

Pleurococcm  are  probably  fomis  of  Protococ- 
cus, or  gonidia  of  Lichens. 

Doubtful  organism. 

Surcina.  Fronds  (?)  flat,  extremely  mi- 
nute, squainsh,  tough,  fonned  of  coherent 
squiirish  cells,  combined  in  quaternate 
gi'oups  to  the  number  of  eight,  sixteen,  or 
si.'cty-four.  Found  floating  free  in  the 


liquid  of  the  human  stomach,  &c.  (PL  3. 

^°Bibl.  A1.  Braun,  Bejuvenescence,  l^-c.,P(ty 
Society's  Vol.  1851,  passim ; Alg.  Unicell. 
Gen.  Nova,  Leipsic,  1855;  Uehcr  Chytridium, 
Berlin,  1856 ; Niigeli,  Einzell.  Algen,  Zurich, 
1849 ; Kiltzing,  Species  Algar.  and  Tabula 
Phycolog.  i.;  Cohn,  Nova  Acta  A.  L.  C.  N.  C. 
xxiv.  See  also  the  genem. 

PALMODACTYLON,  Nag.  — A sup- 
posed genus  of  Unicellular  Algae,  gennina- 
ting  spores  of  a Moss  ? r.  ^ 

Bibl.  Niigeli,  Einzell.  Alg.  pi.  2.  fig.  B. 

PALMODICTYON,  Ktz.— A genus  of 
Palmellaceae  (Confei-void_  Algae),  described 
as  possessing  a frond  which  appears  like  a 
delicate  network  to  the  naked  eye,  of  gelati- 
nous texture,  and  consisting  of  anastomosing 
branches,  each  composed  (in  P.  viride)  of  a 
single  or  double  row  of  large  vesicular  cells, 
1-600  to  1-960"  in  diam.  These  contain  a 
pair  of  elliptical  green  cellules,  1-3000"  in 
diameter,  which  idtimately  escape  as  active 
zoospores.  This  genus  appears  identical 
with  Trypothallus,  Hook,  and  Harvey,  and 
is  nearly  related  to  Hydrurus  and  Tetra- 


Oi. 

P.  rufescens,  Ktz.,  doubtfully  refeiTed 
here,  is  laiger ; it  occurs  near  Aberdeen. 

Bibl.  I&tzing,  Sp.  Alg.  p.  234;  Tab. 
Phyc.  Bd.  i.  pL  31. 

PALMOGLCEA,  Kiitz.  (Cylindrocystts, 
Menegh.).  See  Coccochlohis. 

PALMOPHYLLUM,  Ktz.— Perhaps  a 
Prasiola. 

PALUDELLA,  Ehr.— A genus  of  Mee- 
siacese,  having  only  one  representative, 
which  occurs  in  Britain,  P.  squarrosa= 
Bryum  squarrosum,  L. 

PALUDICELLA,  Gervais. — A genus  of 
Polypi,  of  the  order  Bryozoa,  and  family 
Paludicellaidie. 

Char.  Polypidom  fixed,  filamentous,  dif- 
fusely and  irregularly  branched,  coriaceous, 
consisting  of  a single  row  of  club-shaped 
cells  aiTanged  end  to  end ; apertures  unila- 
teral, tubular,  placed  near  the  broad  end  of 
each  cell ; tentacular  disk  cii’cular,  with  a 
single  row  of  free  tentacles. 

P.  articulata.  The  only  species ; olive- 
gi’een ; polypes  ascidian.  Aquatic ; diameter 
of  filaments  about  1-30  to  1-20". 

Bibl.  Johnston,  Brit.  Zooph,  p.  405 ; 
Allman,  Ann.  Nat.  Hist.  xiii.  331,  and  Proc. 
Irish  Acad.  1843. 

PANDORINA,  Bory.  (PL  45.  fig.  10).— 
A genus  of  VolvocineoB  (Confervoid  Algaj), 
which  we  believe  to  be  synonymous  with 
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JEadorina.  It  exhibits  a gi’eat  variety  of 
forms,  some  of  which  have  been  described 
imder  the  name  of  P.  Morum,  others  of  End. 
eleymis.  The  most  characteristic  conditions 
are  represented  in  PL  45.  fig.  10.  Pando- 
rina  stands  midway  between  Volvox  and 
Stephanospheera, — consisting  of  an  ellipsoidal 
translncent  sac  of  gelatinous  consistence, 
containing,  imbedded  just  below  its  surface, 
several  zone-like  rows  of  green  pear-shaped 
gonidia,  whose  two  cilia  penetrate  the 
gelatinous  envelope,  and,  hanging  out  free, 
move  the  entire  organism  by  their  vibration. 
Two  distinct  forms  occur,  one  with  sixteen, 
the  other  with  thirty-two  gonidia.  Where 
sixteen  occur,  there  are  foiu’  zones  of  foiu' 
gonidia,  while  where  thirty-two  exist  they 
stand  in  four  zones  of  eight,  with  four  at  each 
end  (PI.  45.  fig.  10  a and  6).  The  gonidia 
have  a red  spot  and  a vacuole,  like  those  of 
6'om'Minand  Volvox.  These  two  foiuns  occm* 
together ; and  evidently  the  difierence  arises 
simply  from  an  additional  binary  subdivision 
of  the  gonidia  in  the  earlier  stages  of  deve- 
lopment fi-om  the  spore.  They  are  often  so 
numerous  as  to  tinge  the  water  of  fresh  pools 
gi'een,  like  Volvox  and  Protococcus.  They 
occiu’  of  various  sizes,  from  1-80"  do wnwai’ds. 
These  forms  are  multiplied  vegetatively  by 
the  conversion  of  each  gonidium  into  a 
family  like  the  parent,  each  gi’oup  acquiring 
its  special  envelope  and  becoming  fr-ee,  ap- 
parently by  the  solution  of  the  parent- 
envelope. 

Two  coiTesponding  forms  occur  with  the 
above,  with  the  sixteen  or  thirtj^-two  go- 
nidia closely  crowded  together,  instead  of 
standing  at  wide  intervals  in  the  large 
colomless  envelope : it  is  uncertain  whether 
this  form  is  midfrplied  vegetatively ; but  we 
have  seen  its  gonidia  all  converted  into 
resting-spores. 

The  resting-spores  are  foimed  out  of  all 
or  part  of  the  gonidia  of  a family,  after  fer- 
tilization by  the  spermatozoids.  The  latter 
are  minute,  fusiform,  ciliated  coipuscles, 
produced  in  large  nmnbers  by  subdivision 
of  the  substance  of  some  of  the  gonidia ; they 
are  set  free  inside  the  parent-envelope,  and 
malce  their  way  to  those  gonidia  which  are 
to  become  resting-spores.  The  impregnated 
gonidia  soon  acquire  a stout  special  coat,  and 
their  originally  gi’een  contents  turnred.  They 
become  free  by  the  solution  of  the  parent- 
envelope.  In  gennination  they  turn  green 
again,  and  by  repeated  division  of  their  pro- 
toplasm form  the  new  families  of  sixteen  or 
thirty-two,  constituting  the  perfect  plant. 


Bibl.  Ehrenberg,  p.  5:3;  Bujardin, 
Infus.  p.  317 ; Henfi'ey,  Mic,  'Tnms,  2 ser. 
iv.  p.  49 ; Fresenius,  Mm.  Senckmb.  ii.  p.  187 
Q856)  ; Cohn,  Nova  Acta,  xxvi.  p.  1 ; Be 
Baiy,  Bot.  Zeit.  xvi.,  Supp.  ii.  p.  73  (1858); 
Cun-ey,  Quart.  Journ.  Mic.  Soc.  vi.  p.  213 ; 
Carter,  Ann.  Nat.  Hist.  3 ser.  ii.  p.  237. 

PANOPHRYSj  Buj. — ^A  term  proposed 
to  designate  certain  Bursana,  E.,  m which 
the  row  of  Ipger  cilia  leading  to  the  mouth, 
characteristic  of  Bursaria,  B.,  is  absent. 

Bujardin’s  specific  names  are  new,  al- 
though the  species  are  old ! 

P.farcta,  u.  = Bursaria  rcrnalis,  B.  leu- 
cas,  and  B.Jlava  of  Ehrenberg. 

P.  chrysalis  (PI.  24.  fig.  56).  Marine. 

Bibl.  Bmardin,  Infus.  p.  491. 

PANTOTRICHUM,  Enr. — A genus  of 
Infusoria,  of  the  family  Cyclidina. 

Qiar.  Body  tm-gid,  covered  vdthvibratile 
cilia.  Aquatic. 

1.  P.  lagenuki,  E.  (PI.  24.  fig.  58).  Body 
ovate,  equally  rounded  at  each  end,  yellow- 
ish ; tegument  produced  anteriorly  in  the 
foim  of  a neck  or  tnmeate  rostrum ; length 
1-1080  to  1-680". 

2.  P.  volvox,  E.  Probably  a young  Para- 
mecium (BujardiiB. 

3.  P.  enchelys,  V.  = Enchelys  nodulosa,  B. 

Bibl.  Ehrenberg,  Infus.  p.  247 ; Bujar- 
din, Infus.  p.  388. 

PaPER. — Only  a few  general  observa- 
tions can  be  made  under  this  head.  Ordinary 
paper,  as  is  weU  known,  is  generally  manu- 
faefru’ed  fr-om  rags  of  linen  or  cotton  fabrics, 
so  that  it  consists  of  a kind  of  felt  of  the 
fibres  of  cotton  or  flax ; but  other  substances, 
such  as  sfraw,  for  instance,  are  now  coming 
into  use,  from  the  growing  scarcity  of  rags. 
The  manipulation  to  which  the  material  is 
subjected,  together  with  the  effect  of  fre- 
q^uent  washing  in  the  case  of  rags,  aflfects 
tne  characters  of  the  fibres  to  some  extent; 
and  the  cellulose  is  in  some  cases  already 
brought  into  that  state  in  which  iodine  co- 
lom’s  it  blue.  The  addition  of  sulphuric  acid 
and  iodine  always  colours  the  fibres  of  paper 
blue ; and  care  must  be  taken  on  this  account 
to  avoid  eiTors  from  the  accidental  presence 
of  them  when  blotting-paper  is  used  to  ab- 
sorb these  reagents  when  applied  to  objects 
on  a slide.  The  determination  of  the  natoe 
of  the  filaments  of  which  a paper  is  com- 
posed, by  the  aid  of  the  microscope,  woidd 
require  a very  thorough  knowledge  of  the 
characters  of  vegetable  fibres,  and  we  should 
imagine  could  scarcely  be  very  decisive  in 
most  cases,  except  so  far  as  distinguishing 
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between  classes  of  substances,  as 
pm-eiichyinatous  and  filamentous  or  fibrous 

Rice-paper,  as  it  is  tenned,  is  a totally 
diflerent  material,  consisting  of  tbin  layers, 
cut  by  a peculiar  operation,  of  the  pith  oi 
Aral^  pmrifeva,  a Chinese  Araliaceous 
tree : this  consists  of  pai-enchjmiatous  cel- 

Papyrus,  consisting  of  pressed  su^peroosed 
lamime  of  the  pith  of  the  Papyms  plant  (Pa- 
pi/ms  antiquorum,  a kind  of  Sedge),  exhibits 
the  lax  parenchymatous  structure  character- 
istic  of  similar  tissues,  such  as  the  pith  ot 
Rushes,  &c. 

PAPER,  METEOHic,  and  Aehophytes. 
—The  structoe  and  origin  of  these  sub- 
stances are  the  same  as  that  of  the  so-called 
natural  flannel  (Flannel).  They  were 
formerly  regarded  as  of  meteoric  origin. 
They  haye  been  obseryed  in  some  instaMes 
to  fall  from  the  air,  haying  been  wafted 
perhaps  many  miles  &om  their  place  oi  ior- 
mation  by  whirlwinds  and  hm’ricanes. 

Bibl.  Ehrenberg,  Abhandl.  d.  Berl.  Akad. 

1838.  ^ ^ „ 

PAPULASPORA,  Preass.— A genus  of 


Mucedines  (ITyphomycetous  Fungi)  consist- 
ing of  a decumbent  articulate  mycelium, 
sending  up  erect  pedicels  bearing  a cellular 
head,  each  cell  supporting  an  oblong  spore. 

P.  sepcdo7iio{deshas  been  found  on  rice- 

paste.  j 7T-  j 

Bibl.  Berk,  and  Broome,  Ann.  JSat.  Hist. 
ser.  2.  xiii.  p.  462 ; Berk.  Cnjpt.  Hot.  p.  306, 
fig.  69  6. 

PAPYRUS.— The  pith  of  the  stems  of 
the  Papyrus  antiquorum  (modem  pamTus 
from  P.  syriacus),  cut  into  slices,  which  are 
laid  upon  one  another  and  pressed  so  as  to 
form  a compact  stratum.  Sections  display 
the  parenchymatous  tissue  more  or  less  de- 
fonned  by  pressure.  . 

PARAhUECIA  or  PARAMECIN  A,  Duj. 
— A family  of  Infusoria. 

aiar.  Body  soft,  flexible  ; form  variable, 
usually  oblong  and  more  or  less  depressed  j 
with  a lax  reticulate  integument,  through 
which  numerous  vibratile  cilia  pass  in  re- 
gidar  rows ; mouth  present. 

The  organisms  included  in  this^  family 
belong  to  the  Ophryocercina,  Enchelia,  Tra- 
chelina,  and  Colpodea  of  Ehrenberg. 

Dujardin  distinguishes  the  genera  thus : 


Body  round,  prolonged  in  the  form  of  a neck,  with  an  appearance  of  » 


at 


.‘l  Body  ovioblong,'  depreU^d.’  wiiha  broad  iat'eral  orific;,'  from  which  a bundle  of 

L filaments  issues  

Twith  a Up-like  f lip  longitudinal,  vibratile ; body  oval,  depressed,  broader  behind.  3. 
anneXge  \ Up  inferior,  projecting  ; body  ovoid,  sinuous  or  reniform  . .... . . 4. 

PP  ® I oblong,  compressed,  with  a longitudinal  oblique 

fold 

body  never  J greatly  elongate  and  narrowed  in  front o. 

without  an  j globular  1 r mouth  with  teeth  7« 

appendage  \ mouth  without  teeth 8. 

Body  ovoid  or  oblong,  becoming  r mouth  with  teeth  9* 

^ globular  by  contraction \ teeth  absent 10. 

Mouth  terminal ; body  ovoid  or  oblong,  becoming  globular  by  con- 1 ' ' ' ; ; ; ' ' ' 

traction  


1.  Lacry maria. 


Mouth  lateral 


Pleuronema. 

Glaucoma. 

Cotpoda. 

Paramecium. 

Amphileptus. 

Chilodon. 

Loxophyllum . 

Nassttla. 

Panophrys. 

Prorodon. 

Holophryu. 


Bibl.  Duiardin,  Inf  us.  p.  463. 

PARAMECIUM,  Hill,  Ehr.— A genus  of 
Infusoria,  of  the  family  Colpodea. 

Char.  Body  covered  with  cilia;  no  eye- 
spot;  a papilliform  tongue-like  process 
present. 

Ehrenberg  describes  eight  species,  two 
being  doubtful. 

1.  P.  aurelia  (P1.24.figs.56and57).  Body 
cylindrical,  ovate-oblong,  rounded  or  obtuse 
at  the  ends,  iinth  an  Clique  longitudinal 
fold  extending  to  the  mouth.  Aquatic; 
length  1-120  to  1-100"._ 

This  common  infusorium  shows  well  the 
curious  star-shaped  contractile  vesicles. 
Ehrenberg  notices  in  it  the  periodical  occur- 
rence of  small  black  crystalline  particles  at 
the  anterior  end.  The  depressions  on  the 


surface  of  the  integument  (PI.  25.  fig.  1)  are 
distinctly  seen  in  the  dried  animal. 

2.  P.  clmjsalis,  E.  {Pleuronema  crassa,  D.) 
(PI.  25.  fig.  37,  imdergoing  division).  Body 
oblong,  cylindrical;  oral  cilia  very  long. 
Aquatic ; len^h  1-240". 

P.  Kolpodaf^.  =the  adult  stage  of  Kolpoda 
cucuUus,  E. 

P.  compressum,  E.  = Playiotoma  lum- 
hiici,  D. 

P.  milium,  'E.  = Enchehjs  nodulosa  or  tri- 
quetra,  D. 

Dujai-din  places  this  genus  with  the  family 
Paramecina. 

Bibl.  Ehrenberg,  Inf  us.  p.  349 ; Dujardin, 
Infus.  p.  481 ; Stem,  Inf  us.  passim. 

PARAPHYSES. — The  name  applied  to 
more  or  less  delicate-jointed,  hair-liKe  fila- 
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ments  which  occur  in  small  numbers  aroiuid 
and  between  the  antheridia  and  archegonia 
of  iMosses  and  Ilepaticis  (fig.  23.  p.  61, 
fig.  327.  p.  347).  The  same  term  is  applied 
to  simple  tubular,  more  or  less  clavate  cells, 
occurring  in  large  numbers  among  the  spore- 
sacs  (asci  and  thecce)  of  the  Ascomycetous 
Fungi  and  the  Lichens  (fig.  40.  p.  70,  fig.  398. 
p.  418,  PI.  29.  figs.  6,  12). 

PARASITES. — Under  this  head  are  to 
be  included  a number  of  animals  and  plants 
infestingother  animals  and  plants,  nourished 
at  the  expense  of  their  structures  or  juices. 
Of  the  animal  parasites,  the  chief  portion 
belong  to  the  class  Crustacea,  order  Si- 
phonostoma;  the  class  Ahacknida,  family 
Acarina;  the  class  Insecta,  orders  Ano- 
PEURA  and  Strepsiptera  ; and  the  class 
Entozoa. 

The  Plants  parasitic  on  animals  chiefly 
belong  to  the  class  of  Fungi,  and  they  are 
tolerably  numerous ; but  many  of  the  foinns 
which  have  been  described  and  named  are 
certainly  not  distinct  plants.  They  ^vill  be 
most  conveniently  enumerated  under  the 
heads  of  classes  of  animals  infested. 

1.  3Ian  and  3Iammalia. 

On  the  Skin. — Achorion  Schcenleinii  and 
PucciNiA  faous  (the  former  probably  an 
earlier  stage  of  the  latter),  on  the  haii’  and 
in  the  follicles,  in  Favus.  Trichophyton 
tonsu7'ans,  on  the  hfiir  in  Plica  polonica  and 
Favus;  this  appears  to  be  a Torula-\\kQ 
gi'owth,  probably  not  a matiu'e  plant.  Tr.  ? 
sporuhides,  C.  Rob.,  occurs  in  Plica,  and 
Tr.  ? ulceiina,  C.  Rob.,  in  the  pus  of  idcers. 
3Iicrosporon  Audouinii  occurs  in  the  hail- 
follicles  in  Porrigo  decalvans ; 31.  nmitagro- 
phytes,  on  the  beard,  &c. ; 31.  furfur,  on  the 
shin  of  the  chest,  &c.,  in  Pityriasis  versicolor. 
The  occurrence  of  Mucor  3Iucedo  on  the 
skin,  and  of  an  Aspergillus  in  the  external 
conduit  of  the  ear,  must  be  regarded  as 
accidental. 

On  the  mucous  surfaces  or  in  cavities. — 
Sarctna  ventriculi  in  the  stomach,  &c. ; 
Torida  cerevisice  (?),  ditto.  Various  species 
of  Leptoihtus,  which  must  be  regarded  as 
imperfect  mycelial  growths,  found  in  almost 
aU  the  cavities  of  the  body.  Oidium  albi- 
cans, Ch.  R.,  the  fungus  ot  “ Aphtha,"  pro- 
bably a peculiar  condition  of  Penicillihm  ; 
Liptothrix  buccalis,  a filamentous  growth 
constant  in  the  tartar  of  the  teeth,  probably 
some  allied  mycelium. 

2.  Birds. 

Various  species  of  Aspergillus  have 


been  found  in  the  lungs  and  air-sacs : their 
inti-oduction  would  appear  to  be  accidental. 
In  the  eggs  of  the  common  fowl,  Uacty- 
Liusi  oogcnuni  occurs  not  unfrequently, 
sometimes  on  the  membrane  of  the  yolk, 
sometimes  on  the  outer  membrane,  just 
beneath  the  shell. — Sporotrichusi  , &/•»«- 
neimi,  Schenli,  in  the  white  of  eggs,  convert- 
ing it  into  a brownish  gelatinous  mass. 

3.  Pvptiles  and  Fishes. 

On  the  sldn  of  Tritons,  as  of  Fishes, 
Achlya  is  frequently  extremely  developed ; 
other  obscm-e  forms  are  also  enumerated  by 
Ch.  Robin.  The  same  author  describes  the 
PsoROSPERMiiE  of  J.  MiiUer  as  Algae  allied 
to  the  Uiatoniaceoe ; but  they  appear  to  be 
pseudo-navicidse  of  Gregarinje. 

4.  Insects 

are  subject  to  the  invasion  of  various  para- 
sitic frmgi,  among  the  most  remarkable  of 
which  is  the  Muscai-dine  of  the  Sillt-worm, 
Botrytis  bassiana,  which  sometimes  occa- 
sions enonnous  loss  to  the  silk-cultivators. 
This  fungus  gi-ows  in  or  upon  any  part  of 
the  silk-wonn,  Boinbyx  mori,  in  its  larva, 
chrysalis,  and  imago  forms.  It  is  not  fully 
developed  imtil  after  the  death  of  the  insect; 
but  if  the  spores  penetrate  the  body  of  a 
living  specimen  and  this  is  placed  in  a damp 
and  confined  atmosphere,  the  gemiination 
takes  place,  and  a development  of  the  fungus 
ensues,  which  destroys  the  tissues  and  organs, 
finally  causing  death.  It  has  been  developed 
on  many  other  Lepidoptera  which  have 
been  inocidated  with  it ; and  even  the  laiwiB 
of  certain  Coleoptera  take  it.  It  is  veiy 
common  to  find  flies  in  autumn  infested 
with  a frmgus,  a kind  of  muscardine  of  flies : 
this  belongs  to  the  genus  Sporendonema  ; 
its  mycelial  filaments  ramify  in  the  interior 
of  the  body,  and  emerge  at  the  articidations 
of  the  segments  of  the  abdomen  to  beai’  fr’uit, 
killing  the  fly.  A number  of  so-called  genera 
of  Fungi  and  Algae  have  been  described  by 
Robin  and  Leidy  as  occmiing  in  the  intes- 
tines, &c.  of  insects ; these  appear  to  us  to 
be  imperfect  organisms  (see  Eccrina,  En- 
TEROBRYUS,  ArTHROMITUS,  LePTOTHRIX, 
Cladophytum). — Several  species  of  Splus- 
ria  infest  the  larvae  of  insects,  the  myceliimi 
destrojdng  them  and  gi-adually  completely 
displacing  the  internal  organs,  while  the 
skin  retams  its  shape  and  dries ; the  fr-uit 
subsequently  breaks  out  fr-oui  the  anterior 
or  posterior  exti’emity  (see  Sphjeria). 
Some  species  of  Isaria,  described  as  para- 
sites, gi’ow  upon  dead  insects. 
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6.  The  microscopic  parasites  of  Plants 
are  very  munerous,  belon^ng  all  to  the  class 
of  I^oi.  Much  confusion  exists  in  many 
works  between  the  true  parasites  and  mere 
epiphytes ; and  it  is  sometimes  very  difhcult 
to  draw  any  line  of  demarcation.  Among 
the  undoubted  parasites  are  all  the  genera 
and  species  of  the  family  Ureoinei,  together 
with  a large  portion  of  the  other  genera  ot 
Coniomycetes,  and  the  Ascomycetous  forms 
to  which  they  mostly  belong.  Among  the 
Hyphomycetes  may  especially  be  cited  the 
genus  Botbytis,  B.  infestans  being  the 
potato-fungus.  Fusispoeixtm,  “ Oidixim, 
&c.,  foim  destructive  mildews ; and  among 
the  Ascomycetes  theERYSiPH.®,  and  espe- 
cially their  mycelia  (commonly  forming 
murious  Oidic^,  are  well-known  pests. 
Further  particulars  are  given  under  Potato- 
Fungxis,  Vine-Fungus,  and  Blight.  The 
organisms  described  as  Unicellular  Algae, 
under  the  names  of  CnYTRiDiim  and  Py- 
thium,  are  parasitic  on  Confervoids. 

Bibl.  Ch.  Rob.  Hist.  Nat.  des  Vigitaux 
Parasites,  2nd  ed.  Paids,  1853;  Baeren- 
sprung,  Ann.  Nat.  Hist.  xii. ; Siebold,  Wag- 
ner's Handwort.  d.  Fhys. ; Hannover,  Mul- 
ler's Archiv,  1842 ; Bennett,  JBd.  Phil.  Trans, 
XV  ; Kuchenmeister,  Parasiten,  1866. 

PARASITIC  FUNGI.  See  Parasites. 

PARENCHYMA.  See  Tissues,  Vege- 
table. 

PARKERIA,  Hooker. —The  typical 
genus  of  Parkerieaeous  Ferns.  Aquatic; 
©^otic« 

PARKERIE^. — A family  of  Polypo- 
diaceous  Ferns,  consisting  of  aquatic  forms, 
in  which  the  sporanges  are  not  gathered  in 
sori,  and  the  habit  is  very  different  from  the 
majority  of  Ferns. 

Genei'a. 

1.  Ceratopteris.  Sporanges  surrounded 
by  a broad,  complete,  articulated  annidus, 
placed  upon  longitudinal  veins.  Spores 
globose,  trifariously  streamed. 

2.  Parkeria.  Sporanges  with  an  almost 
obsolete  basilar  annulus,  placed  on  longitu- 
dinal veins.  Spores  three-sided,  concen- 
trically streaked. 

PARMELIA,  Ach. — An  extensive  genus 
of  Parmeliaceae  (Gymnocarpous  Lichens^, 
characterized  by  their  spreading,  lobed,  foli- 
aceous  thallus,  with  orbicular  apothecia  fixed 
by  a central  point  beneath,  Rowing  upon 
trees,  palings,  rocks,  stones,  walls,  &c. 
About  tnirty  British  .species  exist ; P.  parie- 
tina,  the  yellow  wall-lichen,  is  one  of  the 


commonest  plants  of  this  family,  and  fur- 
nishes a ready  means  of  observing  the  struc- 
ture both  of  the  apothecia  and  the  speimo- 
gonia  (PI.  29.  figs.  1-3). 

Bibl.  Hook.  Brit.  FI.  ii.  pt.  1.  p.  202 ; 
Engl.  Bot.  pi.  194,  &c. ; Schaerer,  Enum. 
Crit.  Lich.  Europ.  Berne,  1860.  p.  33 ; 
Tulasne,  Ann.  des  Sc.  Nat.  3 s4r.  xvii.  pp.  66, 


PARMELIACE..®.— A famffy  of  Gym- 
nocarpous or  open-fruited  Lichens,  bearing 
sessile  shields,  the  borders  of  which  are 
foimed  by  the  smface  of  the  thallus. 


British  Genera. 

^ Apothecia  at  first  veiled,  thallus  horizontal : 
Peltigeri. 

1.  Peltigera.  Thallus  fqliaceous,  leathery 
or  membranous,  spreading,  lobed,  with 
woolly  veins  beneath.  Apothecia  somewhat 
circular,  adnate  on  the  upper  side  of  the 
lobules  of  the  thallus,  and  having  a border 
foimed  by  this. 

2.  Nephroma.  Thallus  foliaceous,  leathery 
or  membranous,  spreading,  lobed,  naked  or 
hairy  beneath.  Apothecia  circular  or  reni- 
form,  adnate  on  the  under  side  of  the  lobules 
of  the  thallus,  with  a border  formed  by  the 

3.  Solorina.  Thallus  leatheiy,  membra- 
naceous, veined  or  fibrillose  below.  Apo- 
thecium  suborbicular,  affixed  to  the  upper 
surface  of  the  central  lobes  of  the  thallus ; 
veil  finally  forming  an  evanescent  margin. 

**  Apothecia  a^rst  closed,  thallus  horizontal : 
Euparmeliacei. 

4.  Sticta.  Thallus  foliaceous,  leathery- 
cartilaginous,  spreading,  lobed,  free  and 
downy  beneath,  with  little  cavities  or  hollow 
spots,  often  containing  a powdeiy  substance. 
Apothecia  beneath  formed  of  the  thallus,  to 
which  they  are  appressed  and  fixed  by  a 
central  point,  the  disk  coloured,  flat,  sur- 
rounded oy  an  elevated  border  formed  of  the 
thallus. 

6.  Parmelia.  Thallus  foliaceous,  mem- 
branous or  leathery,  spreading,  lobed  and 
stellated  or  laciniated,  more  or  less  fibrous 
beneath.  Apothecia  circular,  formed  by  the 
thallus,  fixed  by  a central  point,  disk  con- 
cave, coloured,  with  an  indexed  mai-gin  from 
the  thallus. 

6.  Urceolaria.  Thallus  unifom,  crusta- 
ceous.  Apothecia  urceolate,  somewhat  im- 
mersed, the  thalline  border  somewhat  di- 
stinct. 
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7.  Lecanora.  Thalhts  crustaceous,  spread- 
ing, flat,  adiiate  and  uniform,  Apothecia 
circular,  thick,  sessile  and  adnate  ; disk 
plano-convex,  the  border  thickish,  formed 
of  the  crust,  and  of  the  same  colour. 

8.  Physcia.  77jaZZMScartilaginous, branched 
and  laciniated,  the  segments  free,  generally 
grooved  beneath,  the  margins  frecmently 
ciliated.  Apothecia  circidar,  peltate,  formed 
of  the  thallus,  the  disk  coloured  and  sur- 
rounded by  an  inflexed  margin  derived  from 
the  thallus, 

***  Apothecia  open  from  the  first,  thallus 
mostly  centripetal,  vertical  or  sarmen- 
tose,  without  any  hypothallm,  Usnei. 

9.  Cetraria.  Thallus  foliaceous,  caifila- 
gineo-membranous,  ascending  or  spreading, 
lobed  and  laciniated,  smooth  and  naked  on 
both  sides.  Apothecia  circular,  obliquely 
adnate  to  the  margin  of  the  thallus,  the 
lower  portion  being  free  (from  the  thallus)  ; 
disk  coloured,  plano-concave,  with  an  in- 
flexed  border  formed  of  the  thallus. 

10.  Roccella.  Thallus  caifilaginous, 
leathery,  rounded  or  flat,  branched  or  laci- 
niated. Apothecia  circular,  adnate  to  the 
thallus,  the  disk  coloured,  plano-convex, 
with  a border,  at  length  thickened  and  ele- 
vated, formed  of  the  thallus,  and  covering 
a black  powder  concealed  within  the  sub- 
stance of  the  thallus. 

11.  Ramalina.  Thallus  cartilaginous, 
generally  branched  and  laciniated,  some- 
what shmbby,  generally  bearing  powdery 
warts,  cottony  and  compact'  within.  Apo- 
thecia circular,  shield-shaped,  stalked  and 
peltate,  flat,  bordered,  entirely  formed  of 
the  substance  of  the  thallus,  and  mostly  of 
the  same  colour. 

12.  Cornicularia.  Thallus  cartilaginous, 
branched,  subcylindrical,  fistulose,  or  nearly 
solid  and  cottony  within.  Apothecia  circular, 
terminal,  obliquely  peltate,  entirely  fonned 
of  the  substance  of  the  thallus,  at  length 
convex,  more  or  less  bordered  and  often 
toothed. 

13.  Evemia.  Thallus  somewhat  crusta- 
ceous,  branched  and  laciniated,  angled  or 
compressed,  cottony  within.  Apothecia  cir- 
cular, shield-shaped,  sessile,  with  the  disk 
concave,  coloured,  and  an  inflexed  border 
fonned  by  the  thallus. 

14.  Usnea.  Thallus  somewhat  cnista- 
ceous,  rounded,  branched,  generally  pendu- 
lous, with  a central  thread.  Apothecia  cir- 
cular, terminal  on  processes  of  the  thallus, 
peltate,  uearlj'  of  the  same  colour,  mostly 


without  a raised  border,  but  ciliated  at  the 
margins. 

Bibl.  See  the  genera. 

PASTE,  Eels  in.  See  xiNGUiLLULA. 

PATELLINA,  Wfll. — A genus  of  recent 
Foraminifera,  of  the  order  Entemostegia. 

Char,  Shell  trochoid,  crenulated  on  the 
upper  smface.  First  segments  spiral,  simple ; 
later  crescentic,  each  forming  about  half 
the  circumference,  arranged  in  two  opposed 
alternating  series,  and  subdivided  internally 
by  incomplete  radiating  septa  springing 
fi’om  the  periphery.  Orifice  uncertain. 

P.  corruyata  (PI.  44.  fig.  28).  Rare. 

Bibl.  Williamson,  Rec.  For.  46. 

PAVONINA,  D’Orb. — A genus  of  Fora- 
minifera, of  the  order  Stichostegia,  and 
family  xEquilateralidae. 

Distinguished  by  the  compressed  flabelli- 
form  shell ; the  concentric  chambers,  the 
last  of  which  are  widest  j and  by  the  round, 
munerous  orifices,  an’anged  in  a transverse 
line  along  the  middle  of  the  last  chamber. 

No  British  species. 

Bibl.  That  of  the  family. 

PEARLS. — These  well-known  bodies  are 
formed  as  secretions  from  the  mantle  of 
bivalve  mollusks,  the  best  being  obtained 
from  the  Ceylon  pearl-o^’ster  or  mussel 
(^Avicula  margaritiferai).  They  occur  natu- 
rally from  the  in’itation  produced  by  particles 
of  sand  accidentally  confined  between  the 
mantle  and  the  shell ; and  they  are  produced 
artificially  by  woimding  the  mantle  with 
pieces  of  iron-wire,  &c.  Their  structure 
agrees  with  that  of  the  shell  of  the  animal  in 
which  they  are  fonned.  Sometimes  they 
consist  entirely  of  nacre  or  pearly  matter, 
arranged  in  close  concentric  layers ; at 
others,  the  interior  exhibits  the  prismatic 
structiu’e  of  shell. 

When  acted  upon  by  a dilute  mineral  acid, 
the  lime-salt  is  removed  from  the  organic 
cast  of  the  original,  which  is  left. 

See  Shell. 

Bibl.  Hague  and  Siebold,  Siebold  Kbl- 
likcr’s  Journ.  viii.  439  & 445. 

PECTINATELLA,  Leidy.— A genus  of 
aquatic  Polyzoa,  of  the  order  Hippocrepia, 
and  family  PlumateUidoe. 

Char.  Polypidom  massive,  gelatinous, 
fixed,  investing;  orifices  arranged  m irregular 
lobate  areolae  upon  the  free  surface;  ova 
lenticular,  with  a ring  and  marginal  spines. 

P.  magnifica.  Philadelphia.  Not  yet 
found  in  Britain. 

Bibl.  Leidy,  Proc.  Acad.  Philudelphia, 
1861 ; Allman,  Freshwater  Polyzoa,  81. 
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PEDIASTRUM,  Meyen.— A genus 
Desniidiacero  (Confervoid  Algffi). 

Char.  Cells  aggregated  into  n usually 
circular,  minute  uisk  or  flattened  star,  and 
geneinilly  arranged  eithm'  in  a single  or  in 
two  or  more  concentric  series;  marginal 
cells  bipartite  on  the  outside. 

Ralfs  describes  eleven  British  species. 
Interstices  of  the  cells  usuallv  hyaline, 
but  in  one  species  (P.  selenceurn)  these  are 
greenish.  ^ „ 

1.  P.  Boryanum  (PI.  10.  fig.  48).  Cells 
arranged  in  one  or  more  circles  around  one  or 
two  centi-al  ones ; marginal  cells  gi-aduaUy 
tapering  into  two  long  subulate  points; 
notch  nan-ow.  Diameter  of  outer  cells 
1-2730  to  1-2220". 

2.  P.  granulatum  (PI.  10.  fig.  49).  Cells 
six,  granular  or  punctate  on  the  surface ; 
lobes  of  marginal  cells  tapering.  Diameter 
of  outer  cells  1-1860". 

The  method  of  reproduction  is  noticed 
imder  Desmtoiace.®:,  p.  214. 

Bibl.  Ralfs,  Brit.  Desmid.  p.  180 ; Cas- 
pai7,  Bot.  Zed.  viii.  p.  786, 1850 ; Al.  Braun, 
Bejuvenescence,  (§‘c..  Bay  Soc.  Vol.  1853, 
passim,  pis.  3 & 4 ; Alg.  Unicell.  Gen.  Nova, 
p.  64. 

PEDICELLARI..E.  See  Echxnoder- 
MATA,  p.  241. 

PI.  37.  fig.  3 represents  a pediceUaria 
from  the  common  star-fish ; the  stalk  is  not 
figured. 

The  bird’s-head  processes  of  the  polyzoa 
(Polyzoa)  are  probably  analogous  organs. 

PEDICELLINA,  Sars. — A genus  of  In- 
fimdibulate  Ctenostomatous  Polyzoa,  of  the 
family  Pedicellinidfe. 

Char.  Those  of  the  family.  See  Pedi- 
CELEmro.®!  (Ctenostomata,  p.  193). 

The  late  researches  of  Prof.  Allman  have 
shown  that  the  tentacular  disk  is  bilateral, 
and  that  an  epistome  is  present;  so  that 
this  genus  belongs  properly  to  the  order 
Hipp  ocrepia. 

Animal  bodies  globose,  with  an  inter- 
rupted circle  of  short  tentacles,  curled  in- 
wards and  not  retractile ; placed  at  the  ends 
of  erect  slender  stalks  ^ringing  from  a 
creeping  adherent  fibre.  Three  species  : 

1.  P.  echinata.  Stalks  spinous. 

2.  P.  helgiea.  Stalks  smooth,  inflated 
about  the  middle. 

3.  P.  gracilis.  Stalks  smooth,  thin  and 
long,  not  inflated. 

Bibl.  .lohnston,  Brit.  Zooph.  381,  and 
the  Bibl.  therein ; Allman,  Freshwater 
Polyzoa  (Bay  Soc.),  p.  19,  note. 


PEDICELLINIDFE.— A family  of  In- 
fundibulate  Ctenostomatous  Polyzoa ; con- 
taining the  single  geniis  Pedicellina. 

PEDICULUS,  L.— A genus  of  Anoplu- 
rous  Insects,  of  the  family  Pediculidae. 

Char.  Legs  all  scansorial  or,  prehensile  ; 
thorax  large,  not  constricted  from  the  abdo- 
men; abdomen  with  seven  segments;  an- 
tennae five-jointed;  mouth  with  a fleshy 
rostrum. 

The  species  are  human  lice. 

Rostrum  retractile,  concealed  beneath  the 
head,  fonning  a soft  tubular  sheath  dilated 
at  the  end,  where  it  is  furnished  with  a 
double  row  of  hooks,  and  containing  a horny 
tube  formed  of  four  setae. 

1.  P.  capitis.  Ashy-white,  thorax  elon- 
gate, quadrate,  abdomen  ovate,  laterallj'^ 
lobed,  segments  blackish  at  the  margin. 
Length  of  male,  1-16"  ; of  female,  1-8". 

2.  P.  vestimenti,  body  or  clothes’  louse 
(PI.  28.  fig.  3).  Dirty  white,  elongato- 
ovate;  head  much  produced ; _ thorax  con- 
tracted in  front;  abdomen  with  the  seg- 
ments indistinctly  indicated.  Length  about 
1-8". 

3.  P.  tabescentium,  distemper-louse.  Pale 
yellow ; head  rounded  ; antennae  long ; 
thorax  large  and  quadrate  ; abdomen  large, 
the  segments  intimately  united. 

Doubtfully  British. 

See  Phthirius. 

Bibl.  Denny,  Anoplur.  hlonogr. 

PELARGONIUM.  See  Pollen,  Ra- 
PHTDES,  and  Hairs. 

PELECIDA,  Duj. — h.  genus  of  Infusoria, 
of  the  family  of  Trichodina. 

Char.  Body  flexible,  contractile,  oblong, 
compressed,  rounded  behind,  recurved  like 
a hatchet  in  front,  ciliated  aU  over,  and  fur- 
nished with  a mouth,  which  is  either  visible, 
or  shown  to  exist  by  the  presence  in  the  in- 
terior of  various  objects  swallowed  by  the 
animals. 

P.  rostnmi  (PI.  24.  fig.  39)  = Loxodes 
rostrum,  E.,  diflers  from  the  Parameciiia,  D., 
by  the  absence  of  a contractile  integument. 

Bibl.  Dujardin,  Inf  us.  p.  403. 

PELLIA. — A genus  of  Pellieae  (frondose 
Hepatic®).  P.  cpiphylla  (fig.  666)  is  not 
uncommon  in  damp  sbady  places,  by  springs 
and  wells,  where  it  grows  rapidly.  Its 
pedicels  are  s.ilvery- white,  and  the  capsules 
pale  brown  ; and  when  the  valves  are  fully 
expanded,  the  elaters  form  an  elegant  tuft 
in  the  middle.  The  chai’acter  of  the  frond 
varies  somewhat  according^  to  the  degree  of 
moisture  of  the  habitat.  The  forms  called 
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longifoUa  and  fui'cigera,  are  now  considered 
to  constitute  a distinct  species,  P.  calyeina. 

Fig.  656. 


PelUa  epiphylla. 
Magnified  2 diameters. 


Bibl.  Hooker,  Brit.  Jung.  pi.  47 ; Brit. 
Flora,  ii.  pt.  1.  p.  130;  Endlicher,  Gen. 
Plant.  Supp.  i.  No.  472-6;  Ekart,  Sign. 
Junq.  p.  63,  pis.  7 & 13 ; Eng.  Bot.  Supp. 
pi.  2873. 

PELLIEH5. — A tribe  of  Liverworts  or 
Hepaticse,  nearly  allied  to  the  .Tungerman- 
nieae  in  the  character  of  the  fructification, 
but  having  a lobed  thaUoid  frond,  traversed 
by  a mid-nerve,  from  which  the  fruit-stalks 
arise. 

British  Genera. 

1.  Blyttia.  Fructification  emerging  from 
the  end  of  the  rib  below  the  apex  of  the 
frond,  at  length  dorsal.  Perichsete  4-5- 
parted;  lobes  tom.  Perigone  herbaceous, 
tubular,  the  mouth  denticulated.  Ai’che- 
gones  eight  to  twenty.  Epigone  persistent, 
tom  at  the  summit.  Sporange  4-valved. 
Antheridia  dorsal,  placed  on  the  rib,  covered 
by  dentate  incumbent  leaflets. 

2.  Petalophyllum.  Fmctification  from 
the  upper  surface  of  the  plaited  frond.  Peri- 
chsete  broad,  bell-shaped  and  toothed. 
Perigone  wanting.  Epigone  concealed  in 
the  perichaete.  Sporange  bm-sting  into 
irregular  lacinise.  Elaters  often  branched. 

3.  Fossombronia.  Fructification  emer- 
ging from  the  end  of  the  rib  below  the  apex 
of  the  frond,  at  length  dorsal.  Perichsete 
obconic  bell-shaped,  the  mouth  crenate  or 
dentate.  Perigone  wanting.  Archegones 


few.  Epigone  persistent,  tom  at  the  sum- 
mit. Sporange  cfrcumscissile.  Antheridia 
dorsal,  situated  on  the  rib,  naked. 

4.  Metzgeria.  Fructification  emerging 
from  the  ventral  side  of  the  midrib  of  the 
frond.  Perichsete  ventricose,  at  length 
bipartite.  Perigone  none.  Archegones  few. 
Epigone  persistent,  tom  at  the  summit. 
Sporange  four-valved.  Antheridia  ventral, 

§ laced  on  the  rib,  covered  by  incumbent 
entate  leaflets. 

6.  Aneura.  Fmctification  emerging  fi'om 
the  venfral  side,  near  the  margm  of  the 
frond.  Perichsete  short,  lobed  or  tom. 
Perigone  wanting.  Archegones  few.  Epi- 
gone persistent,  tom  at  the  summit.  Spo- 
range four-valved.  Antheridia  immersed 
in  the  back  of  special  lobes  of  the  frond. 

6.  Pellia.  Fmctification  emergmg  from 
the  dorsal  side  of  the  frond.  Perichsete 
short,  somewhat  cup -shaped,  the  mouth 
lacero-dentate.  Perigone  wsmting.  Arche- 
gones several.  Epigone  membranous,  ac- 
companied by  a few  sterile  archegones,  at 
first,  at  the  lower  part.  Sporange  four- 
valved.  Antheridia  immersed  in  the  surface 
of  the  frond. 

7.  Blasia.  Fmctification  at  first  im- 
mersed in  the  rib  of  the  frond,  then  emer- 
ging from  the  apex.  Perichsete  and  peri- 
gone wanting.  Epigone  membranous,  with 
few  sterile  archegones,  at  first,  scattered 
toward  the  lowest  part.  Sporange  four- 
valved.  Antheridia  immersed  in  the  rib  of 
the  thaUus,  more  prominent  below,  and 
covered  by  little  dentate  scales. 

8.  Targionia.  Fructification  sessile,  in- 
ferior, solitary  and  terminal  to  the  frond. 
Perichsete  two-valved,  splitting  vertically. 
Perigone  wanting.  Epigone  delicate,  per- 
sistent, investing  the  sporange  until  matu- 
rity, sometimes  evanescent  above.  Spo- 
range bm’sting  by  an  irregular  slit,  or  into 
fragments.  Antheridia  immersed  in  the  rib 
of  the  frond  below,  covered  by  papiLlse. 
Bibl.  See  the  genera,  and  Hepatic.®.  ^ 
PELONH3A,  Forbes. — A genus  of  Tuni- 
cate MoUusca,  of  the  family  Pelonseadie.  _ 
Char.  Unattached ; feet  cylindrical ; ori- 
fices without  rays,  on  two  equal  approxi- 
mate warty  eminences  at  the  anterior  end. 
They  live  buried  in  mud.  Two  species : 

1.  P.  corrugata.  Test  deep  brown,  much 
elongated,  rudely  wi’inkled  transversely. 

2.  P.  glabra.  Test  greenish  yellow,  smooth, 
pilose,  shorter  than  the  last. 

Bibl.  Forbes  and  Hanley,  Brit.  Moll. 
i.  43. 


PELOPS. 


[ 533  ] 


PENICILLIUM. 


PELOPS,  Koch  (^Acarina)—la  consoli- 
dated -with  Galxjmna.  -d  ^ 

PELTIDEA,  Hoftm.  = Species  ot  Pkl- 
TiGEHA  and  Sticta. 

PELTIGERA,  WiUd.— A genus  ofPar- 
meliacesB  (Gjmnocarpous  Lichens),  cha- 
racterized  by  a foliaceoiis,  usually  leatheiy 
thallus,  with  woolly  veins  beneath ; the 
suborbicular  shield-like  apothecia  arising 
on  the  upper  sides  of  the  lobules. 

P.  canina,  a large  Lichen,  is  extremely 
common  on  the  ground  among  moss  in 
woods.  Two  or  three  nearly  allied  species 
are  separated  from  this  by  most  authors, 
but  with  questionable  propriety.  Three  or 

four  others  are  subalpine. 

Brnii.  Hook.  Brit,  Flora,  ii.  pt.  1.  p.  218 ; 
Fng.  Bot.  2229. 

PENEROPLIS,  Lamk.  — A genus  ot 
Foraminifera,  of  the  order  Helicostegia, 
and  family  Nautiloidae. 

Resembles  Polystomella  in  its  numerous 
orifices,  and  in  the  chambers  consisting  of 
a single  cavity ; but  differs  in  the  gi’eat 
variation  in  shape  according  to  age  and  in 
different  individuals,  in  the  thin  texture, 
and  especially  in  the  orifices  being  situated 
upon  Idle  upper  part  of  the  last  chamber 
only,  none  upon  the  sides.  Williamson 
describes  the  orifices  as  scattered,  whilst 
D’Orbigny  says  they  are  in  straight  lines. 

P.  planatus.  British;  recent;  orifices 
scattered  over  the  anterior  surface  of  the 
last  chamber. 

Bebl.  That  of  the  order. 
PENICILLIUM,  Link. — A graus  of  Mu- 
cedines  (Hj^phomycetous  Fungi),  of  which 
the  species  P.  glaucum  is  at  once  one  of  the 
most  frequent  and  the  most  puzzling  plants 
of  the  class.  This  fungus  is  the  commonest 
of  the  constituents  of  the  gi-eenish  or  bluish 
mould  formed  on  decaying  vegetable  sub- 
stances of  all  kinds,  especially  on  senutluid 
or  liquid  matters.  On  the  surface  of  liquids 
it  forms  a kind  of  dense  pasty  crust,  slimy 
on  the  lower  surface,  and  coloured  and  pul- 
verulent (bearing  spores)  above.  When  the 
upper  fertile  layer  is  examined  under  the 
microscope,  it  is  found  to  consist  of  pedi- 
cels terminating  in  a repeatedly  but  shortly 
bifurcated  pencil,  each  ultimate  branch  of 
which  bears  a moniliform  row  of  spores. 
The  ramification  of  the  pedicels  is  not  di- 
stinctly represented  in  fig.  667,  but  the 
appearance  of  the  spores  is  characteristic ; 
and  the  ramifications  of  the  sporophores  are 
scarcely  perceptible  in  examples  gi-owing  on 
dr>'ish  substances.  The  mode  of  attachment 
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Penlcillium. 


of  the  spores  is  shown  in  figs.  16  and_  16  of 
PI.  20.  The  mycelium  consists  of  inter- 
woven articulated  filaments,  most  exten- 
sively ramified.  The  spores  appeal’  whitish, 
yellowish,  greenish,  or  bluish,  according  to 
age : under  the  microscope  they  appear 
opake  when  mature. 

So  far  there  is  little  diffi- 
culty about  the  history  of 
these  plants ; and  if  the  spores 
of  the  above  form  are  sown 
on  a glass  slide,  kept  moist 
with  an  organic  liquid,  they 
will  germinate  and  ramify, 
and  under  favom’able  circum- 
stances bear  thin  penicHlate 
tufts  of  spores  at  pomts  which 
emerge  from  the  nutrient  li- 
quid. But  this  same  fructi- 
fication of  P.  glaucum  presents 
itself  invariably  under  certain 
circumstances  associated  with 
the  vinegar  - plant  and  the 
yeast-plant,  toward  the  close  ^ 
of  the  ordinary  development  ^ 
of  these  fungi.  In  common  with  pencils  of 
with  most  observers,  we  find  spores, 
that  the  exhaustion  of  the 
saccharine  matrix  of  the  vine- 
gar-plant is  followed  in  all  cases  by  the  ap- 
pearance of  crusts  of  PminlMum-vaovlA.  on 
the  upper  surface,  whence  it  would  appear 
that  the  vinegar-plant  was  only  the  myce- 
lium of  Penicillium,  It  was  asserted,  more- 
over, many  years  ago,  by  Turpin,  ilh&tP. glau- 
cum is  the  last  term  oi  the  growth^  both  of 
the  true  yeast-plant,  Torula  CerevisitB,  and 
of  the  milk-yeast,  Oidium  lactis.  We  have 
foimd  the  gelatinous  crusts  of  the  vinegar- 
plant  to  contain  structures  which  represent 
Torula  and  Oidium,  and  to  grow  like  them ; 
and  we  have  also  observed,  in  repeated  ex- 
periments, that  beer  allowed  to  stand  imtil 
sour,  at  first  appears  clothed  with  a whitish 
mealy  collection  of  minute  vesicles,  repre- 
senting the  ultimate  stage  of  Torula,  and 
subsequently  this  gradually  gave  place  to 
gelatinous  matter,  which  at  length  covered 
the  whole  surface  with  a tough  film,  and 
fruited  as  Penicillium  glaucum.  Hence  it 
would  appear  that  the  yeast-fungus  also  is 
merely  a vegetative  form  of  PeniciMum 
developed  under  peculiar  conditions.  More 
is  said  on  this  point  imder  Vinegah-Plant 
and  Yeast. 

Several  species  are  emmierated ; and  we 
have  given  under  the  separate  head  of 
Cobemium  a form  which  is  merely  a con- 
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fluent  growth  of  Penicilliurn,  producing  a 
compound  pedicel. 

1.  P.  glaucum,  Grev.  Mycelial  filaments 
form  a crust-like  web,  mores  green  or  bluish. 
Greville,  Sc.  Crypt.  FI.  pi.  68.  fig.  1.  P. 
citistaceufn,  Fries.  Extremely  common. 

2.  P.  candtchmi,  Link.  Mycelial  fila- 
ments woven  together,  spores  white.  (Di- 
stinct ?) 

3.  P.  sparmm,  Grev.  Mycelium  lax, 
spores  white.  Sc.  Crypt.  FI.  pi.  68.  fig.  2. 
Perhaps  not  different  from  the  last. 

4.  P.  fasciculatmn,  Sommer.  Mycelium 
scarcely  developed,  filaments  all  fertile, 
trifid  at  the  apex,  spores  glaucescent. 

6.  P.  subtile,  Be&.  Extremely  minute, 
myceliimi  creeping,  fertile  filaments  erect, 
simple  or  temate ; chains  of  spores  few, 
spores  broadly  elliptical.  Ann.  Nat.  Hist. 
Au.  pi.  14.  fig.  26. 

6.  P.  roseiim,  Lk.  Mycelium  effused ; 
fei-tile  filaments  slightly  branched,  spores 
rose-colour. 

BrBL.  Berk.  Hook.  Brit.  FI.  ii.  pt.  2. 
p.  344 ; Aim.  Nat.  Hist.  i.  p.  262,  vi.  p.  437, 
2 ser.  vii.  p^  102 ; Greville,  loc.  cit. ; Fries, 
Syst.  Myc.  iii.  407 ; Sumnia  Vegetabilium, 
p.  489.  See  also  under  Yeast  and  Vine- 
gae-Plant. 

PENIUM,  Bri5b. — A genus  of  Desmidi- 
acese. 

Char.  Cells  single,  entire,  elongated, 
straight,  and  slightly  or  not  at  all  con- 
stricted in  the  middle. 

Sporangia  roimd  or  quadrangular,  smooth, 
not  spinous. 

At  each  end  of  the  cells  is  a rmmded 
space  containing  moving  molecules. 

Eight  British  species  (Ralfs). 

1.  P.  Brehissonii  (PI.  10.  fig.  36).  Cells 
smooth,  cylindrical,  ends  rounded,  trans- 
verse median  band  inconspicuous.  Length 
1-640  to  1-400". 

Common.  Sporangium  at  first  quadrate, 
but  finally  orbicular ; conjugating  cells  per- 
sistent, or  remaining  pennanently  attached 
to  the  sporangium. 

2.  P.  margaritaceum  (PI.  10.  fig.  37,  empty 
cell).  Cell's  cylindi-icM  or  fusifoini,  with 
rounded  ti-uncate  ends,  and  covered  with 
pearly  gi'anules  in  longitudinal  rows.  Length 
1-160". 

Bibl.  Ealfs,  Brit.  Destnid.  p.  148. 

PENNATULA,  Cuv.  (Sea-pen) .--A  ge- 
nus of  marine  Polypi,  of  the  order  Actinoida, 
and  family  Pennatulidae. 

The  spicula  form  an  interesting  micro- 
scopic object. 


Binii.  .Tohnston,  Brit.  Zooph.  167 ; Gosse, 
Mar.  Zool.  i.  34. 

PENTASTERIAS,  Ehr.  (Desmidiaceae). 
— The  two  British  species  are  referred  to 
Staurastruni. 

PEPPER. — Black  pepper  consists  of  the 
benies  of  Pipe)'  nigrum  ; white  and  decor- 
ticated pepper  of  the  same  benies,  with  the 
outer  part  of  the  coats  removed.  The  cel- 
lular tissues  of  the  several  lamellae  of  the 
husk,  and  of  the  albumen  or  body  of  the 
seed,  are  tolerably  characteristic,  and  may 
be  known  by  their  appearance  under  the 
microscope  nom  the  fragments  of  linseed, 
mustard,  &c.  with  which  peppem  are  some- 
times adulterated.  White  pepper  is  frau- 
dulently reduced  with  flour,  which  may  be 
detected  by  the  starch  - granules  — those 
existing  in  pepper  itself  being  exceedingly 
minute  particles ; the  same  remark  applies 
to  rice  and  pea-flour,  &c.  Excessive  quan- 
tities of  the  husk-tissue  in  black  pepper 
denote  that  the  refuse  of  the  decorticated 
Avhite  peppers  has  been  added.  (See  also 
Cayenne). 

Bibl.  Pereira,  Mateiia  Medica  5 Ilassall, 
Food  and  its  Adidterations,  p.  42. 

PERACANTIIA,  Baird.  — A genus  of 
Entomostraca,  of  the  order  Cladocera,  and 
family  Lynceidje. 

Char.  Side  view  of  shell  oval,  the  lower 
and  posterior  portion  with  an  acute  projec- 
tion directed  backwards  and  upwai-ds,  and, 
as  well  as  the  upper  extremity  of  the  ante- 
rior margin,  beset  with  strong  hooked 
spines ; beak  shaip,  curved  doivnwards. 

P.  truncata  (PI.  14.  fig.  31).  Superior 
antenme  conical ; inferior  short,  the  anterior 
branch  with  five  setae,  one  from  first,  one 
from  second,  and  three  from  last  joint ; pos- 
terior branch  with  three  setae  from  the  last 
joint  only;  intestine  convoluted,  with  one 
turn  and  a half ; ova  tivo.  Aquatic. 

Bibl.  Baii-d,  Brit.  Fntom.  p.  136. 

PERANEMA,  Duj. — A genus  of  Infuso- 
ria, of  the  family  Euglenia. 

Char.  Form  variable,  sometimes  nearly 
globular,  at  others  inflated  posteriorly  and 
narrowed  in  front,  where  it  becomes  pro- 
longed into  a long  flagelliform  filament; 
movement  slow,  uniform,  forwai’ds. 

P.  globulosa  (PI.  24.  fig.  69).  Body  almost 
globillar,  more  or  less  di’awn  out  anteriorly, 
with  oblique  wrinldes  on  the  surface ; 
aquatic;  length  1-1400". 

Bibl.  Dujardiu,  Inf  us.  p.  363. 

PERANEMA,  Po\\  = Sph(C)'opteris,  Br.— 
A genus  of  Peranemeae  (PolypodioidEerns). 
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PEB^)lNEME^.— A family  of  Polwo- 
dioid  Ferns  characterized  by  the  globose 
sori  being  pedunculated  or  seated  on  the 
middle  of  the  superior  vein ; indusium  m- 
ferior,  membranous,  splitting  into  lacmias. 

Genera. 

1.  Peranema.  Sori  pedunftulate,  indu- 
sivmi  cup-shaped,  at  length  splitting  in  o 
2-4  lobes ; sporanges  on  a punctiform  recep- 
tacle ; veins  pinnate. 

2.  Biacalpe.  Sori  regularly  arranged; 

indusiiun  sessile,  spherical,  at  first  closed ; 
sori  on  a punctiform  receptacle,  then  burst- 
in"  irregidarly  at  the  summit. 

3.  Woodsia.  Sori  regularly  arranged ; 
sporanges  pedicellate,  inserted  at  the  bot- 
tom of  the  indusium,  which  is  cup-shaped, 
and  hairy  at  the  margin;  veins  pinnate. 

4.  Hi/poderris.  Sori  regularly  arranged; 

sporanges  on  an  almost  obsolete  axis ; m- 
dusiiun  cup-shaped,  fringed  at  the  margin ; 
veins  anastomosing.  • , 

PERICILENA,  Fr.— a genus  of  Tncho- 
gastres  (Gasteromycetous  Fungi),  co^isting 
of  little  rounded  membranous  sacs  of  brown- 
ish or  yellowish  colour,  generally  splitting 
all  round  (ti-ansversely),  and  discharging 
vellow  spores  and  (few)  free  and  elastic 
iilaments.  The  commonest,  P.  p(^uh?ia, 
yellowish,  and  about  as  large  as  a mustard- 
seed,  occurs  on  fallen  poplar  trees ; two 
others  occur  in  fir-plantations. 

Biel.  Berkeley,  Hook.  Brit.  FI.  ii.  pt.  2. 
p.  321;  Fries,  Syst.  Myc.  p.  190;  Summa 
Veget.  p.  459;  Greville,  Sc.  Crypt.  Flora, 
p.  252. 

Carapace  with  rigid  setce  or  points,  but  no  transverse 

furrow  nor  longitudinal  crest 

Carapace  smooth  or  rough,  and  with  a transverse  ciliated 

furrow,  but  no  crest 

Carapace  with  an  incomplete  longitudinal  crest. . 


PERICONIA,  Tode.— A genus  of  Stil- 
bacei  (Hyphomycetous  Fungi),  appareirtly 
nearly  related  to  Pachnocybe,  but  with  the 
stem  fistular,  and  the  capitulum  vesiciUar. 
P.  qlaucocephala,  Corda,  has  been  found  on 
rotten  linen.  Tulasne  states  that  this  genus 
is  merely  a conidiiferous  form  of  some  Uy- 
poxylous  Sphseriacea.  . 

Bibl.  Fries,  Sumtna  Vey.  p.  168 ; Betk. 
and  Broome,  Ann.  Nat.  Hist.  2 ser.  v.  p.  Iw ; 
Tulasne,  Ann.  des  Sc.  Nat.  4 sdr.  v.  p.  109. 
PERIDERM.  See  Babk. 
■DT7T?TT»Ti’T?MTTTlvr.  Tik. — Asrenus  of  Ure- 


bm’sting  irregularly,  as  if  by  a circiimscis- 
sile  dehiscence.  The  type  of  this  genus  is 
P (JEcid.)  Pini,  found  on  the  leaves  and 
bark  of  Scotch  Firs.  The  spores  are  covered 
with  very  numerous  small  tubercles.  See 

Ubedinei.  .. 

Bibl.  Berk.  Brit.  Flora,  u- pf-  2.  p.  674 ; 
Grev.  Scot.  Crypt.  FI.  pi.  7;  Tulasne,  Mnn. 
des  Sc.  Nat.  4 s^r.  ii.  p.  176,  pi.  10 ; De  Baiy, 
Brandpilze,  Berlin,  1853.  p.  /2.  , ^ j? 

PERIDINriEA,  Ehr.— A family  of  Infu- 
soria. . , , 

Char.  Body  furnished  with  a membranous 
carapace,  from  which  a long  fiagellifomi  fila- 
ment issues,  and  which  has  one  or  more  fiu- 
rows  occupied  by  vibratile  cilia,  or  exhibits 
setse  or  mmute  spines  upon  the  surface. 

These  Infusoria  live  either  in  the  sea,  or 
in  stagnant  fresh  water ; _ never  being  foimd 
in  infusions  or  decomposing  water. 

Five  genera ; 

r Eye-spot  present i.  Chietoglejm. 

1.  Eye-spot  absent  2.  Chatotyphla. 

r Eye-spot  present 3.  Glenodinium. 

\ Eye-spot  absent  4.  Pendmium. 

5.  DinopUysis. 


Dujardin  appends  the  genera  Chatoglena 
and  Chcetotyphla  to  his  genus  Trachelomonas 
as  uncertain,  and  arranges  the  genera  Gle- 
nodiniuni  and  Peridiniuni  as  stated  under 
the  latter  head. 

Bibl.  Ehrenberg,  Inf  us.  p.  249 ; Dujardin, 
Infus.  p.  371. 

PERIDINIUM,  Ehr.— A genus  of  Infu- 
soria, of  the  family  Peridinaea. 

Char.  Those  of  Glenodinium  with  the  ab- 
sence of  the  red  (eye-)  spot. 

A flagelliform  filament  is  present  as  well 
as  the  cilia.  Some  species  have  horn-like 
processes. 

Eleven  species  ; two  (fossil)  doubtful. 
Some  of  them  arc  phosphorescent. 


1.  P.  dnctum(?\.  24.  fig.  9).  Green; 
not  phosphorescent ; carapace  subglobose, 
smooth,  subtrilobed ; no  horns.  Aq^uatic ; 
length  1-580". 

2.  P.  fuscum  (PI.  24.  fig.  11).  Brown ; 
not  luminous ; carapace  ovate,  slightly  com- 

ressed,  smooth,  acute  in  front,  rounded 
ehind ; no  horns.  Aquatic ; length  1-430 
to  1-290". 

3.  P.  tripos  (PI.  24.  fig.  12).  Yellowish ; 
splendidly  phosphorescent ; carapace  urceo- 
late,  broadly  concave,  smooth,  with  three 
horns,  two  very  long,  frontal  and  recurved, 
the  third  posterior  and  sti-aight.  Marine ; 
length  1-140". 

4.  P.  id)errimum,  Allman.  Cilia  distri- 
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PERIOLA. 

buted  over  the  whole  surface.  Leuffth  1-1000 
to  1-500". 

Dujardin  unites  those  roecies  of  the  ge- 
nera Glenodinium  and  Feridinium  which 
have  no  horns,  to  form  the  single  genus 
Peiidinium,  placing  those  with  horns  in  a 
genus  Ceratium. 

Bibl.  Ehrenherg,  Infiis.  p.  262;  Dujardin, 
Infus.  p.  374;  Allman,  Micr.  Journ.  iii.  24. 

PERIOLA,  Fries.  — P.  tomentosa,  Fr., 
described  as  a Sclerotioid  Fungus,  is  an 
obscm-e,  in-egular,  fleshy  body,  -with  a white 
villous  surface,  found  growing  on  potatoes. 
It  is  probably  the  early  form  of  some  unas- 
certained species  of  fungus. 

PERIPTERA,  Ehr. — ^A  genus  of  Diato- 
maceiE. 

Char.  Frustules single, compressed;  valves 
dissimilar,  one  being  simply  turgid,  the  other 
winged  or  fimiished  with  horns ; horns 
sometimes  branched  and  attached  to  the 
extreme  margin.  Fossil. 

Valves  not  areolar  nor  punctate  under 
ordinary"  illumination.  Four  species.  Ame- 
rica and  BeiTOuda. 

P.  chlamidophora  (PI.  41.  fig.  41) ; P.  te- 
tracladia  (PI.  43.  fig.  66) ; P.  capra  (PI.  43. 
fig.  67). 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. 
1844.  p.  263 ; Kiitzing,  Sp.  Alg.  p.  25. 

PERlSPORACEI. — A family  of  Asco- 
mycetous  Fungi,  mostly  epiphjdic  and  of 
small  size,  characterized  by  producing  floc- 
cose  common  receptacles  (mostly)  radiating 
from  a point,  forming  patches  upon  leaves, 
&c.,  in  the  cenfre  of  which  are  developed 
somewhat  globular  perithecia,  of  obscure 
cellular  structure,  persistent,  bm’sting  at 
the  summit,  filled  densely  with  subgelatin- 
ous,  scarcely  diffluent  gelatine ; sporidia 
produced  in  asci,  subsequently  often  effused, 
simple,  free,  and  mixed  with  the  gelatine  in 
the  centre  of  the  perithecium.  The  mycelia 
of  these  plants,  healing  conidial  structures, 
have  been  described  as  distinct  fungi,  for  ex- 
ample those  of  Erysiphe  as  Oidia,  &c.  See 
Erysiphe.  Eurotium  probably  belongs 
here. 

Synopsis  of  British  Genera. 

1.  Lasiobotrys.  Perithecium  fleshy-homy, 
globular,  naked,  collapsing  at  the  summit. 

2.  Capnodium.  Perithecium  fleshy,  cla- 
vate,  double  (the  outer  cellular,  interior 
hyaline),  mucilaginous,  opening  by  a fringed 
mouth ; asci  containing  about  six  spores  in 
two  rows. 

3.  Erysiphe.  Perithecium  membranous. 


closed  at  first,  afterwards  open,  supported 
on  a persistent  radiating  mycelium,  mrmed 
of  continuous  filaments,  bind  at  their  ends. 
Asci  one  to  eight,  paraphyses  none ; spores 
definite,  ovate. 

4.  Perisporium.  Perithecium  superficial, 
at  length  bursting  irregularly.  Asci  club- 
shaped,  not  mixed  with  paraphyses.  Spores 
numerous,  ovate. 

5.  Cheetomium.  Perithecium  superficial, 
finally  open  at  the  mouth,  clothed  externally 
with  opake  hairs.  Asci  clavate,  mixed  with 
paraphyses.  Spores  simple,  ovate. 

6.  Ascotricha.  Perithecium  thin,  at  length 
bm’sting,  clothed  mth  dark,  subpellucid, 
even,  obscurely-jointed  hairs,  ^ores  sim- 
ple, contained  in  linear  asci.  Superficial, 
at  length  free  or  resting  on  the  investing 
thallus,  black. 

PERISPORIUM,  Fr.— A genus  of  Peri- 
sporacei  (Ascomycetous  Fungi),  consisting 
of  minute,  globular,  free,  punctiform  sacs, 
with  fleshy  or  waxy  walls,  seated  on  an 
obscure  thallus,  growing  on  leaves  or  stalks ; 
finally  bursting  and  collapsing.  The  spores 


Fig.  658.  Fig.  559. 


Perisporium  disseminatum. 

Fig.  558.  A perithecium  in  vertical  section.  Mag:nified 
100  diameters. 

Fig.  559.  An  ascus  detached.  Magnified  300  diams. 

are  produced  in  large  numbers  in  swollen 
clavate  asci  (figs.  558,  669),  which  are  un- 
accompanied by  paraphyses. 

Bibl.  Fries,  Summa  Veg.  p.  404 ; Syst. 
Myc.  iii.  p.  248 ; Berk.  Ann.  Nat.  Hist.  vi. 
p.  '432. 

PERITHECIUM. — The  name  allied  to 
the  special  envelope,  mostly  of  different 
structure  fr'om  the  rest  of  the  thallus  or  the 
receptacle,  enclosing  the  “ nucleus  ” of  the 
Angiocarpous  Lichens  and  the  Pyrenom)’- 
cetous  Fungi. 

PERITONEUM.  See  Seroits  Mem- 
branes. 

PERONOSPORA,  Ung.  See  Botrytis. 

PEROPHORA.  Wiegni.  — A genus  of 
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Tunicate  MoUusca,  of  the  family  Claveli- 

' Chur.  ludiAnduals  stalked,  roundish,  com- 
|)res8edj  thorax  not  marked  with  gi-amilar 

P.  Listen.  Occm-s  attached  to  sea-weeds. 
Very  transparent,  appearing  on  the  weeds 
Uke  little  specks  of  jelly  dotted  with  orange 
and  brown. 

Bibl.  Forbes  and  Hanley,  Bnt.  MoUusca, 


PERTUSARIA,  DC.— A genns  of  En- 
docarpeffi  (Angiocarpous  Lichens),  having 
an  adnate,  uniform  thallus,  spreading  over 
bark,  rocks,  &c.,  and  hearing  wart-like  apo- 
thecia,  finally  exhibiting  a depressed  pore 
in  their  centre,  leading  to  the  one  or  seversd 
cells  containing  the  thecae.  P.  communis 
is  very  common  on  trees. 

Bibl.  Hook.  Brit.  Fhr.  ii.  pt.  1.  p.  164; 
Engl.  Botany,  pi.  677  ; Leighton,  Bnt. 
Angioc.  Lichens,  p.  26,  pis.  9-11. 

PETALONEMA,  Berk.  (Arthrosiphon, 
Kiitz.). — A genus  of  Oscillatoriaceae  (Con- 
fervoid  Algae),  presentii^  a very  remark- 
able mode  of  growth.  The  filaments  are 
branched  and  cylindrical,  with  a very  evi- 
dent terete,  gelatinous,  duplicate  sheath 
(PI.  4.  fig.  21).  The  inner  is  thin  and  fol- 
lows the" filament;  the  outer  presents  ob- 
lique striae  indicating  the  inteiposition  of 
lengths  of  the  outer  sheaths  one  inside  an- 
other, like  a series  of  nested  fimnels  or  co- 
nical cups.  This  appearance  is  produced  by 
the  bursting  and  expansion  of  each  length 
of  the  sheath  at  the  apex  alone,  to  make 
room  for  the  growth  of  the  new  ceUs  of  the 
filament  formed  at  the  apex.  This  struc- 
ture is  analogous  to  that  occuning  in  Uro- 
coccus,  when  each  parent-cell  membrane 
bursts  at  one  side  only  to  allow  the  new  one 
to  emerge,  thus  at  length  forming  a jointed 
pedicel.  The  edges  of  the  “funnels”  of 
Petalonema  sometimes  become  decomposed 
into  curled  filamentous  processes. 

The  filament  of  P.  alatum  is  green  and 
striated,  about  1-3000"  in  diameter;  the 
inner  sheath  is  yellowish,  the  outer  colom-- 
less  and  1-400"  in  diameter.  It  forms  a 
brownish  stratum  on  rocks  and  stones. 

Bibl.  Berkeley,  Gleanings,  p.  23,  pi.  7 ; 
Greville,  Sc.  Crypt.  FI.  pi.  222 ; Hassall, 
Brit.  Fr.  Alg.  p.  237,  pi.  68.  fig.  6 ; Kiitzing, 
Bpec.  AU).  p.  311 ; Tab.  Phyc.  ii.  28 ; Al. 
Braun,  Jtejuvenescence,  ^c.,  Bay  Soc.  Vol. 
1853.  p.  178. 

PETAI/IPHYLLITM,  Wilson.— A ge- 
nus of  Pellieae  (frondose  Hepaticae).  P. 


Balfsii  is  an  elegant  little  Liverwort  with 
the  frond  plaited  or  lameUated  in  rays  from 
the  origin  of  the  fruit. 

Bibl.  Engl.  Bot.  Supp.  pi.  2874. 

PETALS.  — The  petals  of  Flowering 
Plants  aftbrd  many  interesting  microscopic 
objects,  in  the  epidermis,  glandular  and 
other  hairs,  the  colour-cells  and  the  veins 
composed  of  spiral  vessels.  Entire  petals 
of  small  size  and  delicate  character  form 
good  objects  when  dried  and  mounted  in 
Canada  balsam.  Those  of  the  smaller  Ca- 
ryophyllacese,  the  ligulate  corollas  of  Com- 
positse,  &c.,  are  well  suited  for  this.  The 
larger  Irinds  are  studied  by  means  of  sec- 
tions, like  Leaves. 

PETROBIUS,  Leach.— A genus  of  In- 
sects, of  the  order  Thysanura,  and  family 
Lepismenae. 

P.  muritiTHUs  lias  a general  resemblance 
to  Lepisrna  saccharina ; but  it  exercises  a 
leaping  movement.  The  antennae  are  longer 
than  the  body ; of  the  setse  at  the  tail,  the 
middle  one  is  longest.  The  insect  is  of  a 
blackish-brown  cmom',  and  is  covered  with 
scales ; the  legs  are  yellowish,  and  the  caudal 
setse  ringed  with  white ; the  abdomen  is 
furnished  vrith  giU-like  processes. 

It  is  foimd  upon  the  rocky  sea-coast. 

The  scales  have  been  used  as  test-objects. 

Bibl.  Gervais,  Walchenaer'sApt.  iii.  p.  447 ; 
Gudrin,  Iconogr.  Lns.  pi.  2.  fig.  \f ; and  Ann. 
des  Sc.  Nat.  2 sdr.  v.  p.  374. 

PETRONEMA,  Thwaites. — A genus  of 
OscUlatoriacese  (Confervoid  Algae).  P. 
fruticulosa  grows  as  a frustulose  olive- 
brown  crust  on  limestone  rocks  (not  marine), 
forming  little  hemispherical  masses;  the 
sheaths  are  thick  and  cartilaginous,  bro^vn 
above  but  colourless  at  the  tips,  the  proto- 
plasma dull  green. 

Bibl.  Engl.  Bot.  Supp.  pi.  2959. 

PEYER’S  GLANDS.  See  Intestuves 


(p.  395). 

PEYSSONELIA,  Dene.— A genus  of 
Cryptonemiaceie  (Ilorideous  jilgae),  con- 
sisting of  small  plants  with  a depressed 
lobed  thallus  (fig.  560),  growing  over  stones, 
shells,  &c.,  and  attached  by  the  whole  under 
surface  which  produces  jointed  radical  bail’s 
^g.  561),  especially  at  the  thin  mai’gins. 
The  thallus  is  composed  of  several  rows  of 
compact  parenchymatous  cells,  and  bears, 
on  the  concentrically-marked  surface,  wai’ts 
composed  of  radiating  rows  of  cells,  among 
which  occur  cruciallj'-divided  tetra.spores. 
P.  Duhyi  is  not  uncommon  on  British 
shores ; it  is  1 to  2"  in  diameter,  roundish 
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at  first,  ultimately  irregularly  lobed,  coloiu’ 
dull  brownish.  Thuret  has  observed  an- 
thmidia  on  distinct  plants  of  P.  squamosa,  a 
Mediterranean  fomij  they  are  jointed  fila- 
ments collected  into  wart-like  bodies,  like 
those  containing  the  tetraspores.  The  spores 
are  not  described. 


Fig.  560. 


Frond.  Nat.  size. 


Fig.  501. 


Vertical  section  of  a portion  through  two  warts. 

Magnified  25  diameters. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  144, 
pi.  14  D ; Pliyc.  Brit.  pi.  71 ; Thm’et,  Ann. 
des  Sc.  Nat.  4 s6r.  iii.  p.  23,  pi.  4. 

PEZIZA,  Dill. — A genus  of  HelveUacei 
(Ascomycetous  Fungi),  containing  nume- 
rous species,  a large  number  of  which  grow 
upon  dead  wood,  on  the  ground,  among 
leaves,  &c.,  many  brightly  colom-ed.  They 
are  at  fii’st  closed  sacs,  which  bm-st  at  the 
summit,  and  spread  out  to  fonn  a kind  of 
cup  containing  asci  and  paraphyses.  Thus 
they  belong  to  the  Discomycetes  of  some 
authors. 


Fig.  562.  Fig.  563.  Fig.  564. 


Peziza  furfuracea. 
(Small  variety.) 
Magnified  5 diameters. 


Tulasno  has  recently  shown  that  some  of 
tlie  Pezizoi  have  a secondary  fructification 
consisting  of  stylospores ; these  fonns  have 
been  described  as  species  of  Dacrymyces,  a 


genus  of  Tremellini.  Other  species  also 
produce  spm'matia. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  186 ; 
Fries,  Summa  Veg.  p.  348;  Tulasne,  Ann. 
des  Sc.  Nat.  3 s6r.  xx.  p.  167 ; Currey,  Quart. 
Journ.  Mic.  Sc.  v.  p.  124. 

PHACELOMONAS,  Ehr. — A doubtful 
genus  of  Infusoria. 

Char.  Tail-like  process  absent;  a red 
(eye-)  spot  present;  mouth  (?)  terminal, 
truncate,  furnished  with  eight  to  ten  ante- 
rior long  cilia  or  fiageUifomi  filaments. 

P.  pulvisculus.  Body  oblong,  subconical, 
attenuate  posteriorly,  bright  green;  aqua- 
tic ; length  1-1150".  Occius  in  myriads  in 
pools.  Perhaps  zoospores  of  QSdogonium. 

Bibl.  Ehrenberg,  Infus.  p.  28. 

PHACIDIACEI.  — A family  of  small 
Ascomycetous  Fungi,  mostly  growing  in 
large  numbers  on  the  half-decayed  woody 
parts  of  plants,  or  on  the  ground ; consist- 
mg  usually  of  daik-coloured  indm-ated  or 
leathery  bodies,  solitary  or  connate,  or 
seated  on  a common  base,  closed  at  fimt, 
and  containing  a soft  nucleus;  the  outer 
case  (^perithedum')  subsequently  opening 
widely,  and  presenting  a cavity  lined  with 
asci  containing  spores. 

Tlie  history  of  development  of  these  plants 
is  still  obscure ; for  many  of  them  are  con- 
nected with  certain  of  the  Coniomycetes  as 
different  stages  of  one  and  the  same  plant. 
We  describe  the  genera  according  to  the 
existing  classifications,  noting  the  new  facts 
relating  to  these  metamorphic  phsenomena 
in  the  articles  on  the  pai'ticular  genera. 

British  Genera. 

* Perithedurn  open,  margined,  closed  hy  a 
lid  or  vdl. 

1.  Patellaria.  Perithecium  patellifonn, 
margined,  open,  covered  with  a thin  veil 
confluent  with  the  nucleus.  Disk  at  length 
pulverulent,  the  annulate  asci  breaking  out. 

2.  Tympanis.  Perithecium  cup-shaped, 
margined,  open,  covered  by  a thin,  evanes- 
cent veil.  Disk  fixed  in  the  receptacle 
(proper  stratzim),  at  length  dissolved.  Asci 
filifonn,  fixed. 

**  Perithecium  (exdpidum)  at  length  open, 
connate  toith  the  Jioccose  receptacle. 
Nucleus  discoid,  asdgerous,  placed  on 
the  receptacle. 

3.  Cenangium.  Perithecium  entire,  lea- 
thery-homy, opening  by  a connivent  mouth, 
distinct  from  the  discigerous  stratum.  Asci 
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filifoini,  persistent,  expelling  tlie  separate 
spores  with  violence. 

***  Perithecium  entire,  dehiscing  by  closely 
connicent  slits. 

4.  Lophium.  Perithecium  subsessile,  elon- 
gated, compressed,  bursting  by  a longi- 
Ldinal  slit.  Asci  erect,  fixed,  cylmdncal, 
persistent,  sporidia  simple,  rounded,  ihal- 
fus  crustaceous  or  imperceptible. 

***♦  Perithecium  somewhat  dimidiate,  at 
length  open,  nucleus  naked. 

6.  Rhytisma.  Perithecium  innate,  of  irre- 
ffular  form,  opening  by  fragments  bre^ng 
oft’  into  a flexuose  slit ; nucleus  placentiform, 
persistent.  Asci  erect,  fixed;  paraphyses 

stalked.  „ . , . i 

6.  Phacidium.  Perithecium  roundish, 
simple,  bui-sting  with  several  teeth  at  the 
smnmit;  nucleus  disk-shaped,  in  some  de- 
gree persistent.  Asci  erect,  fixed ; para- 
physes stalked. 

7.  Hysterium.  Peritheciuni  sessile,  oval 
or  elongated,  with  a longitudinal  slit  at  first 
closed,  afterwards  gaping  open;  nucleus 
linear,  somewhat  persistent.  Asci  erect, 
fixed ; paiaphyses  stalked. 

8.  LahreUa.  Perithecium  innate,  burstmg 

by  a longitudinal  slit ; asci  short,  broad  and 
obtuse  above,  attenuated  below,  mixed  vrith 
short  flexuous  paraphyses ; spores  few,  ovate- 
oblong,  occasionally  contracted  or  septate  m 
the  middle.  „ • 

PHACIDIUM,  Fr.— A genus  of  Phaci- 
diacei  (Ascomycetous  Fungi),  containing 
many  species  Rowing  on  dead  leaves, 
branches,  &c.  Some  of  them  are  common, 
as  P.  dentatum,  on  oak-leaves,  and  P.  Lauro- 
cerasi  on  the  cheny-laiu-el. 

Bibl.  Berk.  Brit.  FI.  ii.  pt.  2.  p.  291 ; 
Fries,  Summa  Vcg.  369. 

PILVeUS,  Nitzsch,  Duj.— A genus  of 
Infusoria,  of  the  family  Thecamonadina,  D. 
(Cryptomonadina,  E.). 

Cluir.  Body  ilattened  and  leaf-like,  usu- 
ally green,  with  an  anterior  red  (eye-)  spot, 
a single  flagellifonn  filament,  and  covered 
with  a resisting  membranous  integument, 
prolonged  posteriorly  like  a tail. 

Dujardin  distinguishes  this  genus  from 
Fuglena,  E.  by  the  constancy  of  the  form  of 
the  body,  which  varies  evoiy  moment  in  the 
latter  genus. 

1.  P.  pleiironectes  (PI.  24.  fig.  62).  Body 
oval,  almost  circular,  gi’een,  with  slightly 
marked  longitudinal  furrows,  and  a tail-like 


prolongation  one-third  or  one-fourth  of  its 
length.  Aquatic;  length  1-630". 

2.  P.  lonyicauda  (PI.  24.  figs.  3 & 63) 
Fuglena  lonyicauda,  E. 

3.  P.  triptei'is.  Aquatic.  _ 

4.  P.  triquetra= Fuglena  triquetra,  E. 
Bibl.  Dujardin,  Irifus.  p.  334. 
PHEONEMA,  Kiitz.— A genus  of  Phaeo- 


PHEONEMEE,  Kiitz.  — A family 
foimded  on  obscure  byssoid  structiu-es  oc- 
curring in  foul  water. 

Bibl.  Kiitzing,  Phyc.  Generahs,  p.  158; 


Kiitz. — A genus  of 


Phseonemeae.  j i. 

PHEOSPORE.  — A name  applied  by 
Thuret  to  part  of  the  Fucoideae. 

PHALLOIDEI.— A family  of  Gastero- 
mycetous  Fungi,  characterized  by  the  pro- 
trusion of  a large  clavate,  colunmar,  stellate 
body,  or  globular,  hollow,  latticed  fi’ame- 
work,  fi’om  the  summit  of  the  burst  peri- 
dium.  The  basidiospores  must  be  observed 
early  here,  as  they  fall  oft  and  fonn  a deli- 
quescent mass  upon  the  hymeniiim  when 
the  sporange  is  mature.  The  fleshy  struc- 
ture protruded  from  the  dehiscent  capsule 
is  composed  of  spherical  cells  very  loosely 
connected ; the  peridium,  which  is  very 
tough,  is  composed  of  closely  packed,  very 
slender,  filamentous  cells. 

Bibl.  Berkeley,  On  the  Fnictijication  of 
Z/ycoperdon,  Phallus,  ^'c..  Aim.  Nat.  Hist.  iv. 
155 ; Brit.  Flor.  ii.  pt.  2.  p.  226 ; Rossmann, 
Bot.  Zeit.  xi.  p.  185  (1853). 

PHASCACEE.— A family  of  inopercu- 
late  Acrocaapous  (terminal-fruited)  Mosses, 
of  minute  dimensions,  gregarious  or  cass- 
pitose,  with  a simple  or  branched  stem. 
Leaves  oblong,  oval,  lanceolate  or  spathu- 
late,  concave,  with  a thick  cylindrical  nerve ; 
the  cells  of  the  leaves  parenchymatous, 
looser  at  the  base,  by  degrees  denser  towards 
the  summit,  mostly  papillose.  _ Capsules 
mostly  obliquely  apiculate,  vritli  spores 
larger  than  in  most  Mosses,  but  not  so  large 
as  in  Abchidium.  Columella  soon  vanish- 
ing in  the  smaller  species. 

British  Genera. 

1.  Acaxdon.  Plants  very  dwarf,  gvega- 
rious.  Capsule  contained  in  the  closed  po- 
richsete.  Calyptra  mifre-shaped,  dimidiate. 
Inflorescence  moncecious  (antheridia  on  a 
distinct  branch  at  the  base  of  the  stein),  or 
dioecious  (antheridia  terminal  on  a distinct 
plant),  bud-like. 
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2.  Phascum.  Plants  csespitose.  Peri- 
chsete  open.  Capsule  on  a longisli  stalk, 
and  mostly  obliquely  apiculate.  Calyptra 
dimidiate.  Inflorescence  monoecious  (an- 
theridia  temiinal  in  a bud  on  a distinct 
lateral  branch,  or  naked  and  axillary  on  the 
fmit-bearin^  branch),  or  dioecious. 

PHASCUM,  L. — A genus  of  Phascacese 
(Acrocarpous  Mosses),  which  is  now  sub- 
divided variously  by  diiFerent  authors. 
Wilson  separates  the  earlier  Ph.  alterni- 
folium  only,  imder  the  name  of  Archidiuni ; 
foreign  authors  fm-ther  distingiush  between 
Phascum,  Acaulon,  Ephemebum,  and 
Astomutm.  Species  retained : Ph.  crispum, 
Hedw. ; ciispi^tum,  Schreb. ; curvicolluni, 
Hedw. ; rectum,  Smith ; bryoides,  Dicks. 
Ph.  cuspidatum  is  very  common  on  banks, 
and  especially  on  a gi’avelly  soil. 

Bubl.  Wilson,  Bryol.  Brit.  32 ; Hooker, 
Brit.  FI.  ii.  pt.  1.  p.  6. 

PHIALINA,  Bory,  Ehr. — A genus  of  In- 
fusoria, of  the  family  Trachelina. 

Char.  Body  not  ciliated,  having  a kind 
of  neck  crowned  with  cilia ; mouth  lateral, 
without  teeth, 

1.  P.  viridis  (PI.  24.  fig.  61).  Body  oval, 
flask-shaped,  green,  suddenly  narrowed  in 
front  and  gradually  behind  j neck  short. 
Aquatic ; len^h  1-290". 

2.  P.  vernncidaris.  White  ; aquatic. 

Bubl.  Ehrenberg,  Bifus.  p.  333. 

PHILODINA,  Ehr. — A genus  of  Eota- 

toria,  of  the  family  Philodinsea. 

Char.  Eyes  two,  cervical;  tail-like  foot 
with  hom-like  lateral  processes. 

Ehrenberg  describes  seven  species ; they 
are  all  aquatic,  and  in  general  structure  and 
appearance  closely  resemble  Rotifer'. 

P.  erythrophthalma  (PI.  35.  fig.  17).  Co- 
lomless,  smooth,  eyes  round,  processes  of 
foot  short.  Aquatic ; length  1-120  to  1-50". 

P.  roseola  is  reddish,  and  the  eyes  oval ; 
P.  colhris  has  a projecting  cervical  ring; 
P.  citrina  has  the  middle  of  the  body  yel- 
lowish ; P.  macrostyla  has  oblong  eyes,  and 
the  foot-processes  very  long ; in  P.  meyalo- 
trocha  the  eyes  are  oval,  and  the  rotatory 
organs  very  large ; and  in  P.  acaleata  the 
body  is  covered  ivith  soft  setaceous  pro- 
cesses. 

Bibl.  Ehrenberg,  Infus.  p.  498. 

PHILODINriEA,  Ehr. — A family  of  Eo- 
tatoria. 

Char.  No  sheath  or  carapace;  rotatory 
organs  two,  simple,  resembling  two  wheels 
when  the  cilia  are  in  motion. 

The  body  is  usually  cylindrical,  or  some- 


what spindle-shaped,  contractile  even  so  as 
to  foim  a ball.  In  certain  states  of  ex- 
tension it  sometimes  appears  pointed  in 
front,  from  the  presence  of  a proboscis ; ill 
others  the  two  ciliated  rotatory  organs  are 
protruded. 

The  animals  are  capable  of  swimming  by 
means  of  the  cilia,  or  of  creeping  like  a 
leech,  the  ends  of  the  body  being  alter- 
nately fixed.  The  tail-like  foot  is  often 
furnished  with  hom-like  lateral  processes 
and  temiinal  toes. 

Ehrenberg  distinguishes  seven  genera. 


A.  Eyes  absent. 

a.  Proboscis  and  hom-like  lateral  pro- 
cess on  the  foot  present 

p.  Proboscis  and  horn-like  processes 
absent 

a.  Rotatory  organ  stalked  

b.  Rotatory  organ  not  stalked  .... 

B.  Eyes  present. 

Eyes  two,  frontal. 

Foot  with  horn-like  processes. 

Toes  two 

Toes  three  

Foot  without  hora-Uke  processes, 

but  with  two  toes 

Eyes  two,  cervical  


1.  Callidina, 


2.  Hydrlai, 

3.  Typhlina, 


4.  Rotifer » 

5.  Actinurus, 

6.  Monolabis, 

7.  Rhilodina, 


Bibl.  Ehrenberg,  Infus.  p.  481. 

PHILOPTEEUS,  mtzsch. — A genus  of 
Anoplm’ous  Insects,  of  the  family  Philopte- 
ridae. 

Char.  Antennae  filiform,  fiveriointed; 
maxillary  palpi  none ; mouth  with  strong 
toothed  mandibles ; tarsi  with  two  claws. 

The  species  are  very  numerous,  and  have 
been  arranged  in  six  subgenera : Docopho- 
rus,  Nirmus,  Goniocotes,  Goniodes,  Lipcurus, 
and  Ornithohius.  In  some  of  them  there  are 
two  moveable  organs  (trabeculae)  situated  in 
fr’ont  of  the  antennae. 

They  are  external  parasites  of  birds. 

P.  (Docophorus)  communis  (PI.  28.  fig.  5). 
Chestnut -coloured,  shining,  with  white 
hail’s;  head  triangular,  elongate,  anterior 
portion  much  produced ; trabeculae  very 
lai’ge,  curved;  posterior  femora  much  incras- 
sated  and  toothed  below.  Length  1-16". 

Parasitic  upon  the  Passeriua  or  Inses- 
sores. 

Bibl.  Denny,  Anoplur.  Monoyr.  p.  62. 

PHLYCTriENA,  Desmaz. — A genus  of 
Sphaeronemei  (ConiomycetousF  ungi),  neai’ly 
rdated  to  Scptoria,  differing  in  the  absence 
of  a proper  perithecium.  P.  vagabunda  has 
been  found  m Britain. 

Bibl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 
2nd  ser.  xiii.  p.  460 ; Desmazieres,  Ann.  des 
Sc.  Nat.  3 sdr.  viii.  p.  16. 

PHLYCTyENIA,  Kg. — A genus  of  Dia- 
tomaceae. 
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Char.  Frustules  those  of  Naijcula,  en- 
closed in  gelatinous  globular  cells  (masses . ). 

^ P.'  minuta.  Cells  1-720  to  “ 

diameter;  length  of  fnistides  1-1200  to 

1-600".  . 

2.  P.  maritima  (IVtistuha 
Bibl.  Kiitzing,  Sp.  Alg,  p.  96;  Ehren- 

Not.  See  Diboobia.  . 
PHOMA  Fr. — A genus  of  Sphseronemei 
(Coniomycetous  Fungi),  which  presents 
both  conidiiferous  and  ascigerous  forms. 
There  are  numerous  British  species,  formmg 
small  black  or  brown  pustules  upon  dead 
leaves,  twigs,  &c.  Tulasne  regards  this 
genus  as  formed  by  pycnidiiferous  states  ot 

Bibl.  Berk.  .Bril.  Flor.  ii.  pt.  2.  p.  285 ; 
Ann.  Nat.  Hist.  vi.  p.  263 ; 2 ser.  v.  p.  368, 
xiii.  p.  459 ; Fries,  Summa  Veg.  p.  42i ; 
Tidasne,  Ann.  des  Sc.  Nat.  4 s4r.  -^p.  116. 
PHORMIDHJM,  Kiitz.  See  Oscllla- 

TOBIA.  ^ , -XT, 

PHORINHUM,  Forst.— P.  tenax  is  the 
name  of  the  plant  yielding  New  Zealand 
Flax.  It  is  a Monocotyledonoiis  Flowermg 
Plant  belonging  to  the  order  Liliacese. 

PHOTOGRAPHY.  — Microscopic  ob- 
iects  may  be  photographed  by  the  ordinary 
methods,  especially  by  the  collodion  pro- 
cess, by  arranging  the  microscope  so  as  to 
form  the  optical  part  of  a camera  obscura. 
The  old  solar  microscopes  are  examples  of 
the  principle  of  such  an  arrangement.  Mi- 
croscopic cameras  have  been  constructed,  in 
which  the  lens  is  replaced  by  a fitting 
carrying  achromatic  objectives,  witb  the  rod 
bearing  the  stage  and  illuminating  appara- 
tus, as  in  the  ordinary  stands  of  compound 
microscopes.  A simpler  plan  for  those  who 
possess  a compound  instrument  and  a ca- 
mera, is  to  remove  the  lens  of  the  latter  and 
introduce  into  its  place  the  eye-end  (with  the 
eye-piece  removed)  of  the  compound  body, 
placed  in  a horizontal  position ; filling  up 
the  crevice  all  round  with  a piece  of  black 
velvet  or  cloth.  Another  method,  which 
enables  us  to  dispense  with  the  camera,  is 
to  operate  in  a room  darkened  by  a shutter 
having  an  orifice  through  which  the  sim- 
light  may  be  reflected  by  a mirror  placed 
outside,  and  received  either  directly  or  con- 
densed by  a bull’s-eye,  on  the  object  lying 
on  the  stage  of  the  compound  microscope 
placed  honzontally,  with  the  eye-piece  re- 
moved ; a screen  placed  at  a suitable  ^ di- 
stance from  the  eye-end  of  the  tube  receives 


the  image.  In  operating  with  this  screen, 
the  obiect  should  be  focused  on  a sheet  of 
card,  and  then  the  light  being  shut  off  by 
covering  the  eye-end  of  the  tube,  a P'^®" 
pared  paper  or  collodion  plate  be  substituted 
exactly  in  the  same  place.  Means  must  be 
used,  by  a black  cloth  or  similar  contnv- 
ance  to  shut  off  all  side  light  between  the 
orifice  of  the  shutter  and  the  objective. 

In  this  last  process,  it  is  possible  to  obtain 
pictures  with  different  parts  of  the  object 
not  lying  in  the  same  plane,  by  separate 
focusing,  appl^g  pieces  of  Cfud  suitably 
cut  to  shut  off  the  image  at  difierpt  parts 
as  required.  lYith  very  minute  objects  and 
jiigb  powers,  the  achromatic  condenser  is 
used,  as  well  as  the  bull’s-eye. 

It  is  well  known  that  the  correction  ot 
the  objectives  for  perfect  vision  ^ not  the 
best  for  photographic  purposes.  With  high 
powers,  as  the  1-4"  objective  and  upwards, 
the  difference  may  be  neglected,  but  with 
lower  powers,  an  adjustment  is  required. 
Mr.  Shadboldt  finds  it  sufficient  to  with- 
draw the  objective  a little  way,  by  the  fine 
adiustment,  from  the  object,  and  gives  the 
following  data  for  Smith  and  Beck  s ob- 
jectives; for  the  4-10",  withdraw  the  ob- 
jective 1-1000";  for  the  2-3",  withdraw  it 
T-200";  for  the  I-'",  withdraw  it  1-150". 
Mr.  Wenham  prefei-s  to  place  a doubly-con- 
vex  lens  in  the  place  of  the  back  stop  of  tbe 
objective,  and  advises  for  the  4-10"  and  2-3" 
objectives,  a lens  of  5"  focus;  for  the  1-^ 
objective,  a lens  of  8"  focus.  _ 

Microscopic  photographs  are  best  obtained 
with  solar  light ; but  artificial  light  has  been 
used — camphene  or  gas  for  low  powers, 
the  oxyhydrogen  light  for  high  powers.^  A 
great  point  is  to  secure  clean  preparations, 
with  the  object  sufficiently  flat  to  allow  of 
being  clearly  focused  all  over;  this  sets  a 
limit  to  the  utility  of  the  process ; further, 
certain  objects  in  which  red  and  yellow,  or 
yellowish-brown  colours  exist,  do  not  trans- 
mit the  light,  or  only  imperfectly.  It  will 
probably  be  advantageous  to  bleacb  many 
objects,  as,  for  instance,  insects  and  their 
parts,  by  long  maceration  in  turpentine,  sec- 
tions of  dark-coloured  wood  by  nitric  acid, 
&c.,  when  they  are  intended  to  be  photo- 
graphed. 

The  purely  photographic  manipulation 
cannot  be  given  here,  but  requires  tlie  ordi- 
nary skill  in  photography.  Lengthened 
particulars  respecting  the  application  of 
photography  to  the  microscope  are  contained 
in  the  papers  referred  to  below. 
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BroL.  W.  T.  Kingsley,  Journ.  Soc.  Arts, 
Slay  13,  1853 ; Photo.  Journal,  i.  p.  93 ; 
Shadbolt,  Quart.  Journ.  Mic.  Sc.  ii.  p.  165 ; 
Highley,  ibid.  p.  158;  Wenham,  Microsc. 
Trans.  2 ser.  iii.  p.  1. 

PHRAGSIICOSIA,  Dumort. — A genus 
of  Jungermannieas  (Hepaticse),  contain- 
ing one  British  species,  P.  Machaii  (Jtmg. 
Mackaii,  Hook.),  occumng  rarely  on  trees 
and  rocks,  especially  on  limestone. 

Bibl.  Hook.  Prit.  Jung.  p.  53 ; Ekaid, 
Si/n.  Jung.  p.  59,  pi.  9.  fig.  72 ; Endlicher, 
Gen.  Plant.  Suppl.  i.  472-9. 

PPIRAGSHDi™,  Lk.  {Aregma,  Fr.).— 
A genus  of  Uredinei  (Conio- 
mycetous  Fungi),  forming  rusts  Pig-  565. 
very  common  on  Rosaceous 
plants.  They  appear  npon  liv- 
ing leaves,  breaking  through 
from  beneath  the  epidermis, 
and  are  chiefly  distinguished 
from  PuccrNiA  by  the  number 
of  spores,  two  to  twelve,  which  phragmidium 
are  formed  on  one  basidium.  buibosum. 

P.  buibosum  is  common,  foiming  isolated  basi- 

yellow  and  brown  pidverulent 

spots  on  braniDle-leaves  (see  . 

UbEDINEI).  Mag.100d.ams. 

Bibl.  Berk.  (Aregma),  Prit.  Flor.  ii. 
pt.  2.  p.  358 ; Grev.  Sc.  Crypt.  Flor.  pi.  16 ; 
Tulasne,  Ann.  des  Sc.  Fat.  4 sdr.  ii.  p.  180, 
pi.  9;  Be  Bary,  Prand2nke,  Berlin,  1863. 
p.  49,  pi.  4 ; Fries,  Summa  Veg.  p.  607 ; 
Currev,  Quart.  Journ.  Micr.  Sc.  v.  p.  117. 

PHRAGMOTRICIHiCEL— A Wilv  of 
Coniomycetous  Fungi,  growing  on  bark  of 
trees,  stems,  or  more  or  less  dry  herbaceous 
stems  and  leaves.  Their  conceptacles  are 
of  homy  texture,  and  are  little  globular  or 
cup-shaped  bodies,  lined  with  filaments  ter- 
minating in  simple  or  septate  mores.  [In 
Exdpida  they  are  membranous.]  The  con- 
ceptacles biu’st  either  by  a longitudinal  slit, 
or  by  several  radiating  slits,  or  by  a circular 
slit  which  detaches  a lid.  In  Excipula  the 
spores  ai’e  extruded  in  a gelatinous  mass, 
but  not  in  the  other  genera.  The  objects 
are  perhaps  mostly  spermogonous  fonns  of 
Ascomycetous  Fimgi. 


rounded,  bursting  fr-om  the  centre  to  the 
margin  in  several  teeth  (by  a stellate  fis- 
sion) ; spores  spindle-shaped,  simple. 

4.  Excipula.  Conceptacle  cup-shaped, 
membranous,  sessile,  naked ; spores  spindle- 
sh^ed. 

5.  Einemasporium.  Conceptacle  cup- 
shaped, membranous,  sessile,  closed  by  villi, 
and  at  length  open ; sporigenous  layer  dis- 
coid, dissohing,  covered  vuth  cylindrical, 
elongate,  abruptly  filifonn  spores. 

6.  Myxormia.  Conceptacle  thin,  cup,- 
shaped,  open,  formed  of  elongated  cells. 
Pedicels  of  the  spores  delicate.  Spores 
oblong,  chained  together,  at  length  free, 
involved  in  mucus. 

7.  Cystotricha.  Conceptacle  bursting  by 
a lon^tudinal  slit;  pedicels  of  the  spores 
branched,  articulated,  somewhat  beaded, 
forming  here  and  there  oblong  multiseptate 
spores. 

8.  Ploxamia.  Conceptacle  very  delicate, 
hyaline,  the  upper  part  evanescent,  at  length 
forming  a rim.  Spores  quadrate,  fomied  in 
closely-crowded  tubules. 

9.  Phragniotrichum.  Conceptacle  homy- 
carbonaceous,  breaking  ont,  closed  at  first, 
subsequently  splitting  by  a longitudinal 
fissure ; feidile  filaments  intemiixed  with 
inarticulate  paraphyses;  spores  compoimd 
and  chained  m series. 

PHRAGMOTRICHUM,  Kze.— A genus 


Fig.  666.  Fig.  668. 


Pritish  Genera. 

1.  Ejidotrichum.  Conceptacle  innate  or 
immersed,  biusting  by  a longitudinal  slit ; 
spores  globular,  simple. 

2.  Schizothedum.  Conceptacle  superfi- 
cial, bursting  laterally  by  a longitudinal 
slit;  mores  globidar,  simple. 

3.  Pilidium.  Conceptacle  simple,  sessile 


Phragmotrichum  Chaillctii. 

Fig.  566.  Scale  of  a spruce  fir-cone,  with  pustules. 
Half  nat.  size. 

Fig.  567.  A pustule  magnified  10  diameters. 

Fig.  568.  Vertical  section  across  a pustule,  showing 
the  chains  of  spores.  Magnified  1 00  diams. 

of  Phragmotrichacei  (Coniomycetous  Fun- 
gi). The  plants  form  little  tubercles  biust- 
ing  out  from  beneath  the  epidemris,  and 
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containing  filaments  arising  from  a softish 
fibrous  stroma.  The  filaments  (basidia) 
are  interrupted  at  intorvnJs  with  cellular 
spores  (fig.  h(>8),  which  ultimately  separate. 
F.  ChailU'tti  grows  upon  the  scnles  of  the 
cones  of  Abies  excelsa.  Other  species  grow 
on  the  poplar  and  maple.  _ 

Bibl.  Fries,  Syst.  Myc.  iii.  p.  492;  Swmnia 
Veq.  p.  474;  Kunze,  Myc.  Heft  2.  p.  84, 
pi.  6.  ng.  4;  Berk.  Crypt.  Bot.  p.  327. 

PIITIIIRrUS,  Leach.— A genus  of  In- 
sects, of  the  order  Anoplura,  and  family 
Pediculidfe. 

Char.  Legs  of  two  kinds,  anterior  pair 
formed  for  walking,  posterior  two  pairs 
formed  for  climbing ; thorax  large,  not  di- 
stinctly separated  from  the  abdomen. 

One  species,  P.  inyuinalis  (Pediculus  pu- 
bis). Parasitic  upon  man.  Length  1-10 
to  1-20". 

The  ova  are  firmly  fastened  to  the  hairs 
by  a glutinous  secretion ; they  are  um- 
shaped,  and  furnished  with  a lid. 

Bibl.  Denny,  Anoplur.  Monogr.  p.  8 ; 
Leach,  Zool.  Mi.sc.  iii.  p.  65. 

PHYCOMYCES,  Kze.— A genus  of  Mu- 
corini  (Pliysomycetous  Fvingi),  of  which  one 
species,  P.  nitens,  has  been  found  in  Britain 
gi'owing  on  the  walls  of  oil-cellars.  It  is  an 
olive-colom-ed  mildew,  distinguished  from 
3Iucor  chiefly  by  the  absence  of  a columella, 
the  pyriform  peridiole,  and  oblong  spores ; 
but  the  entire  plants  are  much  larger  and 
of  more  solid  texture.  The  fertile  filaments 
of  P.  splendens,  the  only  other  known  spe- 
cies, are  as  thick  as  a horse-hair,  and  3 to 
4"  high. 

Bibl.  Fries,  Syst.  Myc.  iii.  p.  309;  Sutnma 
Vey.  488 ; Berk.  Ann.  Nat.  Mist.  vi.  p.  433. 

PHYLLOGONIACEyE.— A family  of 
Pleurocarpous  Mosses,  distinguished  by  the 
peculiar  diaracter  of  the  leaves  and  their 
arrangement.  The  leaves  are  either  in- 
serted horizontally  or  imbricated  vertically, 
clasping,  and  are  composed  of  veiy  narrow 
linear  parenchymatous  cells,  appearing  al- 
most confluent  into  a homogeneous  mem- 
brane, auricled  at  the  base,  with  minute, 
parenchymatous,  thickened  alar  cells  ar- 
ranged orbicularly  at  the  auricles,  very 
smooth;  the  leaves  stand  in  two  opposite 
rows. 

This  family  contains  only  the  single  small 
exotic  genus  Phyllogonium. 

PUT  LLOPIIORA,  Grev. — A genus  of 
Cryptonemiacese  (Florideous  Algas),  con- 
sisting of  several  species,  with  a red,  rigidly 
membranous,  stalked,  leaf-like,  often  dicho- 


tomous thallus,  the  lobes  of  which  are  often 
proliferous ; from  a few  inches  to  a foot  long, 
growing  near  low- water  mark,  or  in  the  sea. 

The  fructification  consists  of — l.favelli- 
dia,  scattered  over  the  thallus,  containing 
minute  spores ; 2.  antlieridia,  wart  - like 
bodies  composed  of  radiating  monilifomi 
filaments  found  on  distinct  plants  fi’om  the 
spores ; and  3.  tetraspores,  collected  into 
sori  either  towards  the  apex  of  the  thallus 
or  on  proper  lobes. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  142, 
pi.  18  A ; Phijc.  Brit.  pi.  191,  &c. ; Greville, 
Alg.  Bnt.  pi.  15 ; Derbes  and  Solier,  Ann. 
des  Sc.  Nat.  3 sdr.  xiv.  p.  277,  pi.  37 ; Thuret, 
ibid.  4 sdr.  iii.  p.  18. 

PHYSACTIS,  Kiitz. — A genus  of  Oscil- 
latoriaceae  (Confeiwoid  Algae),  nearly  related 
to  Bmdaria,  perhaps  improperly  separated, 
consisting  of  aquatic  and  maiine  plants, 
growing  on  stones,  &c.,  at  first  globose, 
and  afterwards  vesicular  and  lobed  by  peri- 

Sheral  growth,  accompanied  by  gradual 
ecay  of  the  originally  solid  cenfre.  Under 
this  head  are  included — 

1.  P.  (Bicularia)  nitida.  Deep  olive- 
green,  tufted  and  lobed,  gi’egarious  ; fronds 
from  1-12  to  1"  in  diameter.  (P.  bullata, 
Berk.)  Marine. 

2.  P.  (Biv.)  plicata.  Diam.  1-12  to  1-2" 
in  diameter;  deep  green.  Marine. 

3.  P.  (Biv.)  pisim.  Globose,  dirty  green, 
1-12  to  1-2"  in  diameter.  Aquatic. 

Bibl.  Kiitz.  Sp.  Alg.  p.  332 ; Tab.  Phyc. 
Bd.  i.  pi.  58,  &c. ; Hassall,  Br.  Fr.  Alg. 
p.  262 ; Harvey,  Br.  3Iar,  Alg.  p.  222 ; Berk, 
Gleanings,  pi.  2.  fig.  1. 


Physarum  bryophilum. 

Fig.  669.  Plants  growing  on  a Plagiochila.  Magn.  2 
diams. 

Fig.  670.  A neridium  burst.  Magnified  25  diameters. 
Fig.  671.  Filaments  and  spores  from  the  same.  Mag- 
nified 100  diameters. 


PHYSARUM,  Pel's. — A genus  of  Myxo- 
gastres  (Gaateromycetous  Fungi),  contain- 
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ing  nixmeroua  species  growing  on  rotten 
wood,  bark,  leaves,  &c.  They  are  nearly 
related  to  Didymium  and  Diderma,  but 
have  a simple  membranous  peridiimi  5 the 
filaments  are  adnate  to  the  peridium,  but 
in  some  spores  they  are  very  few,  approach- 
ing to  the  condition  of  Licea.  Some  are 
sessile,  others  stipitate  (fig.  569) ; the  clus- 
tered fonns  (P.  hyalinum  and  utricidatum) 
are  removed  to  Berkeley’s  genus  Badhamia. 
P.  albuyn  is  common. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  314; 
Mag.  Zool.  and  Bot.  i.  p.  49;  Ayin.  Nat.  Hist, 
vi.  p.  431,  2nd  ser.  xiii.  p.  159 ; Fries,  Sys- 
tem. Myc.  iii.  p.  127 ; Summa  Veg.  p.  153 ; 
GreviUe,  Sc.  Crypt.  FI.  pi.  40.  310. 

PHYSCIA.  SeeBouHEHA., 

PHYSCOlVnTRIUM,  Bridel. — A genus 
of  Funariacese  (Acrocarpous  Mosses),  in- 
cluding many  Gxjmnostoma  of  other  authors. 
Fhyseomitrium  pyriforme,  Brid.  = Gymno- 
stomum  pxjriforme,  Hedw.  Ph.  sphcericum 
is  remarkable  as  having  been  found  only  in 
one  year  in  one  locality  in  Britain. 

This  species  exhibits  a pretty  structure  in 
a vertical  section  of  the  immature  capsule, 
the  mass  of  sporiferous  tissue  being  sus- 
pended freely  in  the  middle  by  cellular 
threads. 

PHY^SIOTIUM,  Nees. — A genus  of  Jun- 
germannieae  (Hepaticae),  containing  one 
species,  P.  cochleariforme,  a large  plant, 
growing  in  pui’ple  tufts  4 to  6"  long,  on 
moors  and  among  rocks  in  Ireland  and  the 
Scotch  highlands. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  119 ; 
Br.  Jung.  p.  68 ; Engl.  Bot.  pi.  2500 ; Ekart, 
Synops.  Jung.  pi.  5.  fig.  40 ; Endlicher,  Gen. 
Plant.  Suppi.  1.  nos.  472-18. 

PHY  SOM  Y CETES. — An  order  of  Fungi 
composed  of  microscopic  plants  of  very 
simple  organization,  the  mycelium  being  a 
byssoid  or  flocculent  mass,  bearing  simple 
vesicular  sporanges  {peridiola),  filled  vuth 
minute  spores.  The  nature  of  the  mem- 
branous wall  of  the  peridioles  is  not  yet  well 
ascertained  in  all  the  genera,  some  authors 
describing  it  as  merely  a veil,  others  as  a 
perfect  sac  formed  by  the  expansion  of  the 
teiminal  cell  of  the  filament,  which  is  cer- 
tainly true  in  Mucor.  According  to  our 
own  observations,  the  spores  are  formed  by 
free-ceU  formation  in  the  peridiole,  which 
ultimately  bursts  to  discharge  the  spore_s._ 

The  distinction  between  the  two  families 
seems  to  depend  chiefly  on  the  conditions 
of  the  peridioles;  but  it  seems  doubtful 
whether  the  Antennariei  can  stand ; 


Antennaria  seems  to  be  merely  a form  of 
Capxodium,  and  Pisosiyxa  and  Pleu- 
ROPYXis  are  obscure  objects  of  which  little 
is  Iniown. 

In  the  Antennariei,  the  peridioles  are  ses- 
sile on  radiating  flocci,  which  sometimes 
send  processes  which  grow  up  and  sim-ound 
them,  or  they  are  attached  to  the  sides  of 
erect  filaments;  these  filaments  foi-m  whitish 
or  gi-eyish  patches,  on  the  leaves  of  trees 
and  herbs,  bearing  a close  external  resem- 
blance to  Erysiphe. 

The  Mucorini  are  moulds  growing  on 
decaying  organic  matter,  the  mycelium 
constituting  flocks  floating  in  liquids  or 
overgrowing  damp  substances,  while  the 
delicate  spore-sacs  or  peridioles  are  borne 
at  the  apices  of  erect  stalk-like  and  often 
extremely  branched  filaments.  The  genus 
Syzygites  exhibits  a remarkable  peculiarity, 
according  to  Ehrenberg ; for  he  states  that 
each  spore-sac  is  formed  by  means  of  the 
conjugation  of  two  branches  of  the  ramified 
fructification  (see  SvayGiTEs). 

The  later  researches  on  the  plants  of  this 
group  seem  to  indicate  that,  as  in  most  of 
the  Fungal  Orders,  much  remains  to  be 
cleared  up  concerning  the  relations  of  the 
forms.  See  on  this  subject  the  article  Eu- 
ROTiUM,  which  genus,  according  to  De 
Bary’s  researches,  is  associated  as  merely 
a second  form  of  fi-uctification,  with  As- 
PERGiLLtrs,  upon  the  same  mycelium : 
recent  observations  lead  us  to  doubt  the 
accm’acy  of  these  views;  but  this  genus 
shoidd,  we  think,  stand  among  the  Peei- 
SPOEACEI. 

Synopsis  of  the  Families. 

1.  Antennariei.  Mycelium  filament- 
ous, radiating,  or  erect,  bearing  sessile,  glo- 
bular, membranous  sacs  {peridioles},  filled 
with  ovate  spores,  discharged  by  the  rup- 
ture of  the  sac  at  its  apex. 

2.  Mucorini.  MjBelium  filamentous, 
vague,  giving  off  erect  simple  or  branched 
filaments  terminating  in  vesicular  cells  {pe- 
ridioles) filled  with  minute  spores;  often 
with  a central  column  in  the  interior. 

Bibl.  See  the  genera. 

PHYTELEPHAS,  R.  and  P.— The  ge- 
neric name  of  the  Palm  jdelding  the  Vege- 
table Ivory  nut. 

PH  YTOCRENE,  WaUich. — An  Artocar- 
paceous  tree  with  wood  of  very  remarkable 
structure.  See  Wood. 

PIGGOTIA,  Berk,  and  Broome.  — A 
genus  of  Sphaeronemei  (Coniomycetou.9 
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Fiuigi),  or  perhaps  tlie  conidiiferous  form  of 
Both  idea,  P.  astroidea  occms  on  the  green 
leaves  of  the  elm,  forming  ii-regular  round- 
ish, gi’amdated  or  'svrinkled  jet-black  patches 
(sometimes  with  a yellow  border)  on  the 
upper  surface  of  the  leaf.  Perithecia  soon 
confluent,  biu’sting  by  a lacerated  fissm'e.^ 

Bibl.  Berk,  and  Br.,  Ann,  Nat,  Hist. 
2 ser.  vii.  p.  95,  pi.  6.  fig.  1. 

PIGMENT.  See  Intboduction,  p.  xxix. 

PIIvACRE,  Fr. — A genus  of  Trichogas- 
tres  (Gasteromycetous  Fungi). 

Bibl.  Berk,  and  Br.,  Ann.  Nat.  Hist.  2nd 
ser.  V.  p.  366,  pi.  II. 

PIT  .EOT.  ART  A,  Cast.  See  Ubomyces. 

PILOBOLUS,  Tode. — A genus  of  Mii- 
corini  (Physomycetous  Fimgi),  consisting 
of  little  moidds  growing  upon  dimg ; bear- 
ing some  resemblance  in  their  structure  to 
Botrydium  among  the  Algse.  The  plants 
have  a stoloniferous  creeping  myCeliimi, 
from  which  arise  fertile  pedicels,  each  cut 
oil’  from  the  mycelium  by  a septum ; the 
upper  part  of  the  pedicel  expands  into  the 
vesicle,  which  also  becomes  shut  oil'  by  a 
septum ; in  the  vesicle  or  peridiole,  spores 
ai'e  next  developed  by  free-cell  formation, 
and  at  the  same  time  the  septum  becomes 
pushed  up  into  its  interior  (as  in  Mucob) 
to  foim  a columella,  which  ultimately  causes 
the  vesiculai'  peridiole  to  split  oft’  by  a cir- 
cmnscissile  dehiscence  just  above  the  sep- 
tum ; it  is  thrown  oft’  with  elasticity,  en- 
closing the  spores.  The  development  of 
P.  crystaUinusaashGen  studied  by  Cohn  and 
Bail.  They  find  the  germinating  spore  to 
produce  a creeping  unicellular  mycelial  por- 
tion, and  next  a fniit-pedicel,  which  soon 
has  the  peridiole  separated  by  a septum : 
thus,  in  its  simplest  form,  this  plant  consists 
of  only  three  cells ; subsequently  it  becomes 
complex  by  the  root-cell  or  mycelium  pro- 
ducing numerous  stolons.  P.  crystallinm  is 
yellowish  at  first,  the  peridiole  finally  black. 
P.  i-on'dws.  Bolt.,  a doubtful  species,  is  smaller 
and  more  slender  than  the  last,  having  an 
elongated  filiform  stem. 

Bibl.  Berk.  Brit.  FI.  ii.  pt.  2.  p.  231; 
Fries,  Summa  Vey.  p.  487 ; Cohn,  Nova 
Acta,  xxiii.  p.  492 ; T.  Bail,  Bot.  Zcituny, 
xiii.  p.  630;  Currey,  Journ.  Linn.  Society, 
Botany,  i.  p.  162. 

PILOTRICIIUM,  Pi#,  de  Beauv.  — A 
genus  of  Ilypnoid  Mosses,  including  some 
Fontinalcs  of  authors. 

1.  Pilotrichum  antipyreticum,  C.  Miill.= 
Fontinalis  antipyretica,  L. 

2.  P.  Hfpiamostnn,  C.  Midi.  = F.  squamosa,  L. 


3.  P.  ciliatum,  C.  Midi.  = Anocctanyium 
ciliatum,  Brid.,  var.  y.  striatum=A.  ciliatum, 
Wilson. 

4.  P.  heteromallum,  P.  d.  B.  =Baltonia 
heteromalla,  PI.  and  T. 

PILULARIA,  L. — A genus  of  Marsile- 
aceous  Plants,  containing  the  only  British 
representative  of  the  order — P.  ylobulifera 
(fig.  674).  This  is  an  inconspicuous  plant 
growing  in  mud  at  the  edges  of  or  in  pools, 
having  a filiform  creeping  stem,  bearing 
erect  filiform  green  leaves  and  delicate  ad- 
ventitious roots,  and  producing  shortly- 
stalked  globidar  spore-fiadts,  about  the  size 
of  a peppercorn.  The  anatomical  structure 
of  the  stem  and  leaves  is  simple : they  are 
clothed  with  an  epidermis  possessing  sto- 
mata ; and  a cross-section  both  of  the  stem 
and  the  leaves  exhibits  a central  vascular 
bundle  (of  spiral  vessels)  smaoimded  by  a 
sheath  of  brownish  cells,  while  in  the  deli- 
cate cellular  tissue  intervening  between  the 
central  bimdle  and  the  epideimis  stands  a 
cfrcle  of  air-passages  separated  fi’om  each 
other  by  simple  radiating  cellidar  septa. 

Fig.  572.  Fig.  573. 


PUularia  globulifera. 

Fig.  5/2.  A vertical  section  of  a spore-fruit.  Magni- 
fied 5 diameters. 

Fig.  573.  Transverse  section  of  a spore-fruit.  Magni- 
fied 5 diameters. 

The  spore-fi’uits  are  hollow  cases  with  an 
outer  tough  cellular  coat,  and  an  inner  more 
delicate  coat  dipping  in  at  fom-  pei’pendicular 
lines,  as  far  as  the  centre,  so  as  to  form 
dissepiments  dividing  the  fmit  into  four 
chainbers  (figs.  672,  573) ; up  the  centre  of 
the  outer  wall  of  each  chamber  nms  a raised 
ridge  (a  kind  of  placenta),  whence  arise  the 
sporanges  or  thecce  (fig.  573).  These  ai'e 
pear-shaped  sacs  composed  of  a very  deli- 
cate cellular  membrane.  Those  in  the  upper 
part  of  each  chamber  contain  a number  of 
minute  globulai’  bodies,  resembling  pollen- 
gi-ains,  immemed  in  a gelatinous  liquid.  The 
sacs  in  the  lower  part  of  the  chamber  contain 
only  one  body  or  spore,  but  this  of  very 
peculiar  fonn:  it  nearly  fills  the  theca,  is 
somewhat  oval  in  fonn,  and  possesses  seve- 
ral coats. 
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The  development  of  the  spores,  as  de- 
scribed by  Valentine,  is  very  curious ; the 
small  spores  are  developed  in  the  usual 
way,  by  tbe  formation  of  parent-cells  in  the 
theca,  which  parent-cells  subsequently  each 
produce  four  spores.  In  the  thecae  which 
liave  the  single  large  spore,  a number  of 
parent-cells  are  originally  produced,  and 
these  become  divided  into  fom’  chambers  by 
septa ; but  then  all  but  one  of  these  decay. 
This  produces  four  spores ; but  out  of  these 
four  only  one  attains  to  perfect  development, 
the  rest  being  subsequently  dissolved  and 
absorbed  to  make  room  for  the  solitary  large 
spore.  This  reminds  us  in  some  degree  of 
the  numerous  germs  fonned  in  the  Gym- 
nospenns  (Ovule)  and  subsec^uently  ab- 
sorbed. The  two  lands  of  spore  in  Pilularia 
coiTe.spond  to  the  two  forms  in  Selagi- 
rsTELLA  and  Isoetes,  and  to  the  pollen  and 
ovules  of  the  Flowering  Plants.  They  are 
set  free  by  the  dehiscence  of  the  spore-fruit. 


and  lie  nt  first  imbedded  in  the  jelly  poined 
out  by  the  thecae. 

In  this  state  the  small  spores  exactly 
resemble  pollen  - grains,  having  an  outer 
gi-auular,  and  an  inner  delicately  membra- 
nous coat, — the  outer  coat  presenting  ridges 
coiTesponding  to  the  points  of  contact  in 
tbe  parent-cell.  When  set  free,  the  spores 
soon  burst  at  these  ridges,  and  the  inner 
coat  is  slightly  protraded ; this  next  binsts 
and  discharges  a nimiber  of  lenticidar  cel- 
lules, from  each  of  which  escapes  a ciliated 
spiral  speimatozoid. 

The  mature  large  spores  (fig.  676)  are  of 
oval  form,  and  have  a thick  outer  gelati- 
nous coat  composed  of  prismatic  cells  stand- 
ing peroendicularly  on  an  inner  glassy  coat ; 
the  gelatinous  coat  is  perforated  at  the 
summit  by  a funnel-shaped  opening  through 
which  protnides  a p3T.’amidal  elevation  of  the 
second  glassy  coatj  the  last  is  lined  by  a 
delicate  internal  coat  containing  protoplasm. 


Fig.  674.  Fig.  676.  Fig.  678. 


Pilularia  globulifera. 

Fig.  5/4.  Natural  size. 

Fig.  575.  An  ovule  spore.  Magnified  25  diameters. 

Figs.  576  & 577.  The  same  in  germination.  Magnified  25  diameters. 
Fig.  578.  Germinating  spore  more  advanced.  Magnified  10  diameters. 


starch,  oil-globules,  &c.  Soon  after  the 
expulsion  of  the  spore,  cell-formation  takes 
place  inside  the  pjTamidal  protnision  of  the 
outer  coat,  from  the  ceU-contents  of  the 
spore.  The  glassy  coat  next  splits  at  this 
point  into  four  teeth,  and  exposes  the  cellular 
structure  (j^rothallium),  which  increases  in 


size,  and  acc^uires  a gi'een  colour.  An 
archegoniiun  is  rdxt  foimed  on  this,  con- 
sisting of  a ceU  (embryo-sac)  lying  in  the 
substance  at  the  apex,  with  a canal  bordered 
by  fom’  papillose  cells  leading  to  it.  A 
sperniatozoid  fertilizes  the  free  embrvo-cell 
contained  in  the  archegoniuin  j and  this  be- 
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comes  developed  into  a new  plant  within 
tlie  substance  of  tlie  prothallium  (fig.  677), 
sending  out  a leaf  on  one  side  and  an  ad- 
ventitious root  on  the  other,  taugentally  to 
the  surface  of  the  spore.  In  this  stage 
(fig.  678)  tlie  young  plant,  with  the  remains 
of  the  spore,  somewhat  resembles  a germi- 
nating Monocotyledonous  seed.  Finally,  as 
the  youn"  plant  increases  in  size,  the  rem- 
nants of  the  spore-coat  ai’e  thrown  off. 

Bibl.  G.  W.  Bischoff,  Krypt.  Geicachse, 
Mhizocaipecn,  Nuremberg,  1828,  pi.  8 ; Va- 
lentine, Lxnnean  Tram.  xvii. ; Schleiden, 
Grundziigc,  3 ed.  ii.  p.  104  {Principles, 
p.  203) ; Nageli,  Zeitschr.  f.  wiss.  Botanik, 
llefte  iii.  & iv.  p.  188  {Ann.  des  Sc.  Nat.  3 
s6r.  ix.  p.  99) ; Hofmeister,  Vergleichend. 
Untersuch.  Leipsic,  1861.  p.  103,  pis.  21,  22 ; 
Mettenius,  Beitr.  z.  Kenntn.  der  Rhizocarp. 
Frankfort,  1846 ; Plenfrey,  Ann.  Nat.  Hist. 

2 ser.  ix.  p.  447  ; Trans' Brit.  Assoc.  1861. 

p.  116. 

PINE-APPLE.  See  BEOirELi.vcE.®. 

PINNULARIA,  Ehr. — A genus  of  Dia- 
tomaceae. 

Char.  Frustides  single,  free,  longer  than 
broad ; front  view  linear  or  oblong  •,  valves 
naviculfu:,  elliptical,  lanceolate  or  oblong 
(side  view),  with  a median  line,  and  a 
nodide  at  the  centre  and  at  each  end,  sur- 
face exhibiting  transverse  or  slightly  radi- 
ating striae  or  fuiTows. 

This  genus  differs  from  Navicula  in  the 
striae  not  being  resolvable  into  dots.  They 
are  mostly  distinct  under  ordinary  illumina-  | 
tion.  In  some  of  the  species  they  are  absent  ! 
in  the  middle,  leaving  a tranWerse  clear  | 
space  or  band,  resembling  in  appeai-ance  the 
stauros  of  Stauroneis. 

Twenty-foiu-  British  species  (Smith). 

1.  P.  nohilis  (PI.  11.  tig.  1,  side  view).  ' 
\ alves  linear,  dilated  in  the  middle  and  at  i 
the  rounded  ends;  sti-ias  coarse.  Aquatic  i 
and  fossil ; length  1-100  to  1-70". 

2.  P.  viridis  (PI.  11.  fig.  2,  side  view), 
valves  elliptical,  somewhat  turgid,  ends 
obtuse.  Aquatic ; length  1-600  to  1-220". 
Common. 

S-  Striae  parallel,  absent  from  a fransverse 
band. 

P‘  ohlonga  (PL  11.  fig.  3,  side  view). 

V alves  linear-oblong,  ends  rounded.  Aquatic 
and  foMil;  length  1-120".  Common. 

P-radiosa  (PI.  11.  fig.  4^  side  view; 
ng.  6,  front  view).  Valves  lanceolate,  ends 
Cmm  obtuse.  Aquatic ; length  1-600". 

Bun..  Smith,  Brit.  Diatom,  i.  p.  64. 


PINUS,  L. — A genus  of  Coniferae  (Gjmi- 
nospennous  Flowering  plants),  presenting 
many  interesting  points  of  structure.  The 
most  familiar  example  is  the  Scotch  Fir 
(P.  sylvestris)  ; but  a great  number  of  other 
species  are  cultivated  in  this  country.  For 
the  microscope theyyield  instructive  objects. 
— ^in  the  wood  (PL  39.  fig.  1),  composed  of 
peculiarly  pitted  cells  (see  Oonifebje)  and 
ti-aversed  by  turpentine  reservoirs;  in  the 
Bauk,  which  has  a kind  of  false  cork ; in 
the  development  of  the  Gymnospennous 
OvTiLES,  and  in  the  structure  of  the  PoL- 
LEN-grains. 

The  wood  of  species  of  the  genus  Piniis 
frequently  occm-s  in  a fossil  condition,  both 
in  coal  and  silicified  (PL  19.  figs.  29-33). 

Bibl.  See  the  articles  above  cited. 

PISOMYXA,  Corda  {Bryocladium,^zB.^, 
— A genus  of  Autennarei  (Physomycetous 

Fig.  679. 


Pisomyxa  racodioides. 
Magnified  200  diameters. 


^’ung7)j  growing  upon  leaves.  Nothing  is 
known  of  this  plant  except  Corda’s  descrip- 
tion and  figure. 

Bibl.  Fries,  Smmna  Veg.  p.  406 ; Corda, 
leones  Fung.  i.  pi.  6.  fig.  292. 

PISTILLIDIUM  = Aechegoniijm,  the 
female  reproductive  organ  of  the  higher 
Cr}mtogamia. 

PITH.  See  IMedulla. 

PITTED  STRUCTURES  op  Plants. 
— The  secondary  deposits  of  cellulose  which 
form  the  layers  of  thickening  of  the  walls  of 
vegetable  cells  are  seldom  imifoi-m  or  homo- 
geneous in  character.  In  most,  if  not  in  all 
cases,  some  special  microscopic  structure 
may  be  distinguished,  either  by  mere  in- 
spection or  on  the  application  of  reagents. 
1 hese  layers,  spoken  of  more  particularly  as 
to  their  nature  imder  Secondary  depo- 
sits, may  be  divided  into  two  classes,  com- 
prehending pretty  accurately  all  the  varied 
conditions,  namely,  the  Spiral  deposits, 
where  the  secondary  layers  assume  the 
aspect  of  fibres  applied  upon  the  inside  ot 
the  cell -wall ; and  Pitted  or,  as  they  are  often 
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termed,  Porous  deposits,  where  layera  are 
applied  over  the  whole  internal  surface  of 
the  cell,  which  layers  present  orifices  of  dif- 
ferent charactei's,  leaving  the  primary  mem- 
brane bare,  and  forming  in  this  way  a pit  as 
viewed  from  the  inside  of  the  ceU.  AVhen 
the  secondaiy  layem  are  comparatively  thin, 
their  presence  is  often  overlooked ; and  the 
pits  have  thus  often  been  mistaken  for  ori- 
fices or  pores  (figs.  580,  581)  in  the  primaiy 


Fig.  580.  Fig.  581. 


Pitted  cells  of  elder  pith. 


Mag:nihed  250  diameters. 

membrane ; but  such  pores  ai’e  never  origi- 
nally present ; the  closm’e  of  the  pit  by  the 
layer  of  primaiy  membrane  may  always  bo 
demonstrated  in  y oimg  structures ; and  when 
orifices  really  do  occur  in  cell-walls,  these 
arise  from  the  absorption  of  the  primaiy 
cell-membrane  converting  the  pit  into  a 
pore.  The  best  way  of  demonstrating  that 
yoimg  spotted  cell-walls  are  only  pitted  and 
not  perforated,  is  to  apply  sulphuric  acid 
and  iodine  for  the  production  of  the  blue 
colour  in  the  primaiy  cell-waU. 

Simple  pits,  of  no  great  depth,  occiu'  on 
the  slightly  thickened  walls  of  most  pemia- 
nent  parenchymatous  cells ; they  may  be 
seen  in  the  cells  of  herbaceous  stems,  in 
pith,  bark,  in  the  cells  of  the  parenchyma  of 
leaves,  &c.  (figs.  580,  581 ; PI.  38.  fig.  14). 

In  most  prosenchyniatous  wood-cells,  or 
liber-cells,  and  in  tlie  woody  cells  of  the 
stones  or  shells  of  fruits  and  seeds,  the  pits 
are  far  more  clearly  evident,  and  become 
more  and  more  distinct  (PI.  39.  fig.  3)  as 
the  havers  of  thickening  increase  in  number, 
since  tiy  the  successive  application  of  these, 
the  pits  are  deepened  (witli  the  contraction 
of  the  cavity  of  the  cell)  untU  they  become 
canals  or  tubular  passages  radiating  from 
the  central  cavity  (PI.  38.  fig.  23).  In  these 
cases  it  is  eridently  seen  that  the  pits  of 
adjacent  cells  and  ducts  correspond  to  each 
other  at  their  outer  exti’emity ; and  in  old 
tissues,  when  the  primary  cell-walls  have 
been  absorbed,  these  coincident  pits  fonii 
tubular  canals  leading  from  one  cell  to 
another.  It  has  been  observed  that  two  or 
more  pits  sometimes  become  confluent  in 


the  later  internal  deposits,  so  that  the  in- 
ternally simple  orifice  leads  out  to  several 
branches  corresponding  to  the  original  pits 
on  the  wall  of  the  cell.  In  rare  cases,  simple 
pits  occur  on  the  outer  walls  of  epidermal 
cells,  as  in  Ci/cas  (PI.  38.  fig.  28). 

Pits  of  the  above  Irinds  occur  on  the 
structures  called  ducts  (see  Tissues,  vege- 
table), formed  of  cells  applied  end  to 
end  and  confluent  (fig.  181,  page  238). 
These  large  pitted  tubes,  which  occur  abun- 
dantly in  most  woods,  with  the  exception 
of  that  of  the  Conifera3,  are  sometimes 
termed  bothrenchyma,  signifying  pitted  tis- 
sue ; but  the  character  not  being  exclusively 
applicable  to  them,  the  name  is  bad. 

In  many  pitted  ducts,  and  in  the  pitted 


Fig.  582. 


Fig.  583. 
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Fig.  .'582.  Pitted  ducts  of  Clematis.  Magn.  100  diam. 
Fig.  583.  Side  wall  of  a cell  of  Pine,  with  bordered 
pits.  Magnified  200  diameters. 


wood-cells  of  many  plants,  especially  of  the 
ConiferiB,  the  pits  present  a greater  degi'ee 
of  complication.  The  markings  on  the  walls 
of  the  wood-cells  of  most  of  the  Coniferte, 
for  example,  consist  of  pits  suiroimded  by  a 
broad  rim  (fig.  583 ; PI.  39.  figs.  1,  4,  5) ; the 
portion  within  the  rim  projects  somewhat 
into  the  cavity  of  the  cell,  and  appeal’s  like 
a lenticidar  body  attached  on  the  wall;  hence 
the  markings  were  formerly  teniied  the 
“ glands  ” 01  Coniferous  wood.  In  reality, 
however,  while  the  pits  themselves  resemble 
ordinary  pits,  the  broad  rim,  or  rather  the 
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circular  line  outside  the  pit,  depends  on  a 
condition  of  the  cell- wall  outeide  the  mem- 
brane, and  is  merely  the  outline  of  a lenti- 


p.t 


Fig.  584. 


Section  of  Pine  wood  at  right  angles  to  the  pitted  walls. 
p.  /,  walls  of  a pitted  cell ; c.  /,  cavity  of  a cell  j c.  len- 
ticular cavity  between  two  adjacent  pits  j r,  m,  cells  of  a 
medullary  ray,  the  pits  have  no  rim  here. 

Magnified  400  diameters. 


cular  cavity  existing  between  two  adjacent 
cells,  the  boundary  of  which  is  visible 
through  the  wall  on  account  of  the  ti’ans- 
parency  of  the  latter : the  natm’e  of  this 
structure  is  very  evident  in  sections  made  at 
right  angles  to  those  which  show  the  bor- 
dered pits  in  face  (fig.  584;  PI.  39.  fig.  1 b). 
In  most  of  the  Comferm  the  wood  is  ex- 
clusively composed  of  large  elongated  pros- 
enchymatous  cells,  -with  bordered  pits  of 
this  character  on  the  side-walls,  that  is,  on 
the  wall  standing  radially  or  pei’pendicular 
to  the  bark ; the  pits,  however,  which  lie 
on  parts  of  the  w^l  adjoining  the  cells  of 
meauUary  rays,  are  generally  devoid  of  the 
rim. 

Similar  bordered  pits  occur  very  generally 
on  the  walls  of  the  pitted  ducts  of  Dico- 
tyledons ; but  as  the  wood  is  here  of  mixed 
composition,  and  the  ducts  adjoin  cells  as 
well  as  other  ducts,  independently  of  the 
medullary  ray.s,  we  often  find  a greater  va- 
riety of  conditions  on  the  wall  of  the  same 


duct,  which  may  have  bordered  pits  when 
adjoining  another  duct,  and  simple  pits,  or 
pits  with  a double  outline,  when  adjoining 
cells.  The  pits  with  a double  outline  (PI.  39. 
figs.  15  b,  & 20)  are  of  different  natme  from 
the  bordered  pits  (PI.  39.  figs.  13,  14,  15  a, 
16, 18),  the  double  outline  depending  simply 
on  the  fact  that  the  later  or  more  internal 
layers  of  thickening  do  not  reach  the  edge 
of  the  orifice  in  the  earlier  secondary  de- 
posits, so  that  the  pit  is  conical,  or  rather 
has  sloping  edges,  tne  circumference  at  the 
primary  membrane  being  rather  less  than 
that  of  the  margin  next  the  cell  cavity.  A 
peculiar  modification  of  this  unequal  mode 
of  deposit  is  seen  in  company  with  the  time 
rim  or  border  in  many  cases  (PI.  39.  figs.  14, 
16,  18),  where  the  centi’al  spot  or  original 
pit  appears  in  the  middle  of  a slit  running 
across  the  circle  indicating  the  border ; this 
slit  indicates  the  alteration  of  the  shape  of 
the  gap  in  the  secondary  deposits  in  the 
successive  layers,  and  corresponds  to  the 
inner  margin  of  the  pit,  where  this  has  the 
form  of  an  elongated  groove  or  slit,  gradu- 
ally diminishing  to  a small  round  hole 
towards  the  primary  ceU-membrane  (PI.  39. 
fig.  18  d).  Sometimes  (PI.  39.  fig.  18  a,  b) 
the  two  or  more  slits  formed  in  this  way  on 
contiguous  pits  become  confluent.  The  last 
condition  indicates  a transition  to  the  more 
sparing  form  of  the  secondary  deposit  where 
it  ^peai’s  as  a modification  of  a spiral  fibre 
or  fibres ; and  the  later  secondary  deposits  of 
pitted  ducts  do  sometimes  actually  assume 
this  fonn,  and  produce  a spii’al  fibrous  layer 
of  thickeniug  inside  the  layers  perforated  by 
pits.  This  IS  the  case  in  Taxus  (PI.  39. 
fig.  4),  in  the  Lime  (PI.  39.  fig.  13),  and 
Mezereon  (PI.  39.  fig.  19  6),  &c. 

Hartig  and  Von  Mohl  have  recently  de- 
scribed a peculiar  kind  of  pitted  tissue 
fonned  of  cells,  which  the  former  calls  Skb- 
rbhren,  the  latter  clathrate  cells.  They  are 
thin-walled  cells  occurring  associated  with 
the  prosenchymatous  liber-cells  of  Dicotyle- 
dons, and  as  forming  part  of  the  vasa  pro- 
pria of  Monocotyledons,  having  their  walls 
marked  with  lai’ge  shallow  pits,  the  mem- 
brane of  the  pits  being  again  very  finely 
prmetate  or  reticulated.  ILu’tig  thinks  the 
tine  punctations  are  holes ; Von  Mold  doubts 
this ; but  as  the  points  ai’e  not  more  than 
1-1000"  in  diameter,  it  is  difficidt  to  decide 
this  question. 

For  the  guidance  of  microscopic  observer.®, 
we  may  furnish  a scries  of  examples  in  addi- 
tion to  the  CoNUi-EUiE  (PI.  39.  figs.  1,  4,  5). 
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of  difl'erent  kinds  of  marking  on  pitted  cells 
and  ducts. 

A.  Forms  where  there  is  no  spircil-Jihrous 
secondary  deposit. 

a.  Bordered  pits  unifonnly  distributed, 
without  reference  to  adjacent  structures : 
Eleaynus  aeuminatns,  Clematis  Vitalha  ("PL 
39.  fig.  18).  ^ 

Bordered  pits  fewer  on  tire  walls  ad- 
joining cells : Acaeia  lophantha,  Sophora 
japonica. 

c.  Bordered  pits  on  the  walls  adjoining 
ducts,  while  the  walls  adjoining  wood-cells 
have  few  or  no  bordered  pits,  and  those 
next  the  medullary  rays  have  pits  without 
a border : elder,  beech,  hazel,  poplar,  alder, 
plane,  apple,  &c. 

d.  Bordered  pits  on  the  walls  adjoining 
ducts,  but  with  large  pits  devoid  of  a bor- 
der where  adjoining  cells:  Cassytha ylabella 
(PI.  39.  fig.  14),  Eomhaxpentandrum  {^\.  39. 
fig.  15). 

e.  A modification  of  the  last,  where  the 

bordered  pits  have  the  form  of  slits  as  wide 
as  the  ducts  when  adjoining  ducts,  while 
tlie  walls  adjoining  cells  have  large  pits 
without  a border : Chilianthus  arboreus 

(PI.  39.  fig.  17) ; the  vine  (in  a less  sti’iking 
manner).  Erynyium  mariliniicm  (PI.  39. 
fig.  21)  exhibits  a condition  approaching 
this. 

f.  Clathrate  cells,  large  thin-walled  cells 
with  round,  oval,  or  elongated  thinner  places 
(pits)  on  their  walls,  the  membrane  of  the 
pit  being  finely  reticulated  or  perforated 
like  a sieve.  These  are  found  in  the  liber 
of  Dicotyledons,  as  in  Bignonia,  the  lime, 
the  vine,  elder,  pear,  &c.,  and  in  the  centi-al 
part  of  the  vascular  bimdles  of  Monocotyle- 
dons, as  3Iusa,  Asparagus,  &c. 

B.  Forms  ichere  a spiral-fibrous  structure  is 
added  after  the  pits. 

g.  All  the  ducts  with  bordered  pits,  but 
the  larger  ducts  with  smooth  walls,  the 
smaller  vdth  a spiral  fibre : Clematis  Vitalba, 
Ulmus  campestris,  3Iorus  alba. 

h.  All  the  ducts  closely  pitted,  with  slen- 
der fibres  between  the  rows  of  pits : Ilakea 
oleifolia. 

i.  The  larger  ducts  with  pits,  the  smaller 
without;  both  kinds  vith  spiral  fibres  on 
the  internal  surface : Daphne  3Iezcreum 
(PI.  39.  fig.  19),  Passerina  jUiformis,  Genista 
canariensis. 

j.  The  walls  adjacent  to  other  ducts 
pitted,  those  next  cells  with  very  distant 


pits,  or  devoid  of  them ; all  the  walls  with 
fibi’es : the  lime,  horse-chestnut,  sycamore, 
cornel,  hoUy,  hawthom.  Frames  Padtis,  P. 
virginiana,  &c. 

The  last  set  of  forms  allies  these  struc- 
tm’es  to  those  characterized  peculiarly  by 
the  SpiRAL-fibrous  Strl’ctukes;  and,  as 
willbe  indicated  there  and  underSECONDAUY 
DEPOSITS,  the  smooth  layers  of  thickening, 
such  as  those  between  the  pits  of  Pinus, 
may  be  made  to  show  a spiral  structure  by 
the  action  of  reagents. 

For  the  micro-chemical  conditions  of 
these  objects,  their  development  and  rela- 
tions, see  Secondahy  deposits  ; Tissues, 
Vegetable ; and  Cell,  Vegetable. 

Bibl.  Works  on  Structm’al  Botany ; 
Mohl,  Vegetable  Cell,  London,  1852,  p.  10; 
and  Vermisehte  Schrift.  Tubingen,  1845, 
pp.  268,  272  (Linneea,  xvi.  p.  1.  1842), 
transl.  in  Ann.  Nat.  Hist.  ix.  p.  393 ; Abh. 
d.  Acad,  zu  Munchen,  i.  445 ; Pot.  Zeitung, 
xiii.  p.  873 ; and  the  Pibl.  of  Spiral 
STRUCTURES. 


PLAGIOCTIILA,  Nees  and  Montague. 
-A  genus  of  Jimger- 
mannieie  (Hepaticae), 
containing  a number  of 
British  species,  viz.  P. 

(Jungermannia,  Hook.) 
asplenoides,  spimdosa,  de- 
cipiens,  resupinata,  undu- 
lata,  planifolia,  nemorosa, 
and  umbrosa,  some  of 
which,  especially  P.  as^ife- 
nof(fes(fig.585),  are  among 
the  most  frequent  and 
finest  plants  of  the  fa- 
mily, its  stems  gi’oiving 
fr’om  3 to  5"  long. 

Bibl.  Jlook.Prit.Flor. 

ii.  pt.  1.  p.  Ill,  &c. ; Prit.  

Jung.  pis.  1.3,  14,  &c. ; 

Ekart,  Synops.  Jung.  p.  6 2 diameters. 

ct  scq.  pi.  1,  &c. ; Endlicher,  Gen.  Plant. 
Supp.  1.  No.  473-1. 

PLANARIA,  MuU. — A genus  of  Annu- 
lata,  of  the  order  TurbeUaria,  and  family 
Planariese. 

Char.  Body  soft,  fiatteued,  oblong  or 
oval,  not  jointed,  covered  with  vibratile 
cilia ; neither  suckers,  bristles,  nor  leg-like 
appendages  present. 

Some  parts  of  the  structiuo  of  these  ani- 
mals have  been  noticed  under  Annulata 
in  spealring  of  the  TurbeUaria.  The  mouth 
is  situated  on  the  under  surface  of  the 
middle  of  the  body,  at  the  end  of  a retrac- 
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tile  proboscis ; there  is  no  anus ; the  mouth 
leads  to  a capacious  stomach,  giving  oft’ 
dendritically  branched  cieca,  somewhat  as 
in  one  joint  of  a Tania  (PI.  16.  fig.  14). 
Theirmotion  iscontinuous  and  gliding,  upon 
water  plants,  or  the  sides  of  glass  jai’s.  The 
anterior  part  of  the  body  exhibits  a cmwed 
row  or  a single  pair  of  eyes,  and  sometimes 
ear-like  projections.  They  multiply  by  di- 
vision, and  the  fonnation  of  ova,  which  are 
enclosed  in  a coloured  capsifte. 

Some  of  the  species  are  very  common  in 
pools,  and  resemble,  at  first  sight,  minute 
leeches.  P.  nigra,  which  is  black,  has  a 
row  of  mai’ginal  anterior  eyes,  and  two 
lateral  and  one  mesial  projections;  length 
about  1-2".  P.  brunnea,  dusky-brown,  with 
a daik  mesial  line ; eyes  as  above ; length 
rather  less.  P.  lactea,  cream-coloured, 
tinged  -ndth  pale  reddish  brown,  ti’uncate  in 
front,  with  two  slight  lateral  auricles  ; eyes 
two  or  four ; length  1-2  to  3-4".  P.  torm, 
grey  or  black;  obtuse  in  fi’ont,  angles 
rounded,  centre  projecting;  eyes  two,  with 
a white  halo ; length  1-2".  Of  the  other 
species  some  are  marine. 

Bibl.  Z ohnston,  Nmi-parasitical  Worms; 
Duges,  Ann.  des  Sc.  Nat.  2 sdr.  xv.  and  xxi. ; 
OErsted,  System.  Mntheil.  d.  Plattwiirmer ; 
Diesiug,  Syst.  Helminth. ; Dalyell,  Powers  of 
Creation,  ii. ; Schultz,  Natwg.  Turbell. 

PLANARIOLA,  Duj. — A genus  of  In- 
fusoria. 

Char.  Body  lameUifonn,  oblong,  vari- 
ously sinuous  and  folded  at  the  margin, 
convex  and  glabrous  above,  concave  and 
ciliated  beneath. 

This  genus  is  placed  among  the  unsyni- 
metrical  Infusoria,  and  has  been  provi- 
sionally founded  to  contain  animals  much 
resembling  Planarice  in  aspect  and  consist- 
ence, but  without  a mouth  or  any  other 
external  orifice,  and  only  ciliated  on  the 
under  surface. 

P.  rubra  (PI.  24.  fig.  66).  Red,  gi’anidar, 
narrowed  behind,  enlarged  in  front,  and 
ivith  two  ear-like  folds.  Aquatic,  in  decom- 
posing vegetable  matter ; length  1-250". 

Bibl.  Bujardin,  Infus.  p.  668. 

PLANORBULlNA,D’Orb.— A genus  of 
Foraminifera,  of  the  order  Helicostegia,  aud 
family  Turbinoidie. 

Char.  Shell  fixed,  spiral,  dkcoidal,  gi'eatly 
depressed ; spire  in-egular ; convolutions 
very  numerous;  in  the  same  plane,  apparent 
on  both  sides ; chambers  convex  above,  flat 
beneath,  and  moiUdcd  upon  the  body  to 
which  the  shell  is  attached ; orifice  semi- 


lunar, next  the  retium  of  the  spfre.  Fora- 
mina coarse. 

P.  mediterranensis  or  vulgaris  (PI.  44. 
fig.  29).  British ; recent  and  fossil. 

Bibl.  That  of  the  order. 

PLANTAIN.  See  Musa. 

PLATINUIVI.  — The  sodio-chloride  of 
platinum  crystallizes  in  prisms  and  plates 
which  polarize  light;  while  the  potassio- 
chloride  of  platinum  yields  several  fomis, 
which  do  not  polarize  light.  This  reaction 
of  the  soda-salt  has  been  proposed  as  a 
means  of  distinguishing  soda  from  pot- 
ash, or  detecting  minute  quantities  of  the 
former. 

Bibl.  Andrews,  Chem.  Gaz.  1852.  x.  378. 

PLATYGRAMMA,  Meyer. — A genus  of 
Graphideee  (Gymnocai’pous  Lichens),  con- 
taining two  British  species. 

Bibl.  Leighton,  Ann.  Nat.  Hist.  2 ser. 
xiii.  p.  393. 

PLATYZOMA,  R.  Brown. — A genus  of 
Gleichenaeous  Ferns.  Exotic. 

PLEOPELTIS,  Humb.  and  Bonpl.— An 
exotic  genus  of  Polypodie®  (Polypodioid 


Fig.  586. 


Pleopcltis  nuda. 

Fig.  586.  A sorus  seen  from  above. 

Fig.  587.  Vertical  section  of  ditto. 

Magnified  25  diameters. 

Ferns),  remarkable  for  the  presence  of  pe- 
culiarly formed  so-called  paraphyses  in  the 
sori,  performing  the  function  of  an  indusium. 
These  bodies  ai'e  peltate,  or  like  minute  flat 
mushrooms  or  imibrellas  expanded  over  and 
sheltering  the  spornngos  (figs.  586,  587). 

PLEUROCARPI. — Mosses  with  lateral 
fruits. 


PLEUROCARPUS. 


PLCEOTIA, 
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PLEUROOARPUS,  Al.  Braun.— A ge- 
nus of  Zymeinese. 

Bebl.  Al.  Braim,  Alij.  XInicell.  p.  60.  note. 

PLEUROCOCCUS,  Menegli. — A form  of 
Protococcus. 

PLEURODESMIUM,  Kg.— A genus  of 
Diatomacese,  allied  to  Gnutella  •,  but  the 
characters  given  ai-e  very  obscm’e.  Marine. 
Afiica. 

Bebl.  Kiitzing;  Bot.  Zeit.  1846.  p.  248; 
Sp.  Alg.  p.  115. 

PLEUROGRAMMA,  Presl.— A genus  of 
Tsenitidese  (Polypodioid  Ferns).  Exotic. 

PLEURONEJMA,  Duj. — ^A  genus  of  In- 
fusoria, of  the  family  Paramecina. 

Char.  Body  oblong-oval,  depressed,  with 
a broad  laterm  orifice,  from  which  a brmdle 
of  long,  curved,  floating  and  conti’actile 
ciliai’y  filaments  issues. 

1.  P.  chrysalis  (crassd),  J).=  Paramecium 
chrysalis,  E.  (PI.  24.  fig.  66).  Aquatic. 

2.  P.  marina,  D.  Has  the  body  some- 
what narrower  than  the  last,  and  is  pointed 
in  front.  Marine. 

Bibl.  Bujardin,  Inf  us.  p.  473. 

PLEUROPYXIS,  Corda.— A genus  of 
Antenuarei  (Physomycetous  Frmgi),  grow- 


Fig.  688. 


Pleuropyxis  microsperma. 
l\Iagnified  200  diameters. 


ing  upon  leaves  and  stems.  This  and  Pi- 
SOMYXA  are  imperfectly  known. 

Bebl.  Corda,  Icon.  Funq.  pi.  6.  fig.  291. 
PLEUROSIGMA,  Smith.  See  Gyko- 

SIGMA. 

PLEUROTROCHA,  Ehr. — A genus  of 
Rotatoria,  of  the  family  Hydatinsea.  _ 

Char.  Eyes  none ; a single  tooth  in  each 
jaw;  foot  forked  {=Hydatina  with  imiden- 
tate  jaws). 

P.  yihba  (PI.  35.  fig.  18).  Body  ovate- 
oblon'g,  truncate  in  front ; toes  small,  turgid. 
Aquatic;  length  1-216". 

Other  species. 


Bibb.  Ehrenberg,  Infos,  p.  418;  Gosse, 
Ann.  Nat.  Hist.  1851.  viii.  199. 

PLEUROXUS,  Baird. — A genus  of  En- 
tomostraca,  of  the  order  Cladocera,  and 
family  Ljmceidse. 

Char.  Anterior  part  of  shell  prominent 
above,  obliquely  truncate  below ; first  pair 
of  legs  very  large ; beak  sharp,  curved 
downwards.  Aquatic. 

1.  P.  trigonellus  (PI.  14.  fig.  32).  Beak 
long,  shaiq)-pointed,  slightly  curved  down- 
wards ; inferior  antennae  short  and  slender, 
anterior  branch  with  fom’  setae,  one  from 
the  first  joint,  one  from  the  second,  and  two 
from  the  last ; posterior  branch  with  three 
setae  all  arising  from  the  last  joint. 

2.  P.  uncinatus.  Beak  cmwed  upwards  at 
the  end ; three  sharp  spines  at  the  anterior 
inferior  angle  of  the  shell ; inferior  antennae 
as  the  last. 

3.  P.  hamatus.  Beak  blunt  and  strong, 
slightly  cm’ved  dowiiwards;  first  pair  of 
legs  with  a ciuwed  claw  at  the  end.  PMale 
of  P.  trigonellus. 

Bibl.  Baird,  Brit.  Entomostr.  p.  134. 

PLOOAhHUM,  Lamoiu’oux. — ^A  genus 
of  Delesseriaceae  (hlorideous  Algae),  con- 
taining one  species,  P.  coccineum,  the  com- 
monest of  om-  red  sea- weeds,  with  a delicate 
flat  feathery  thallus,  from  2 to  12"  high, 
growing  in  bushy  tufts  on  rocks  or  other 
Algae.  The  fruit  consists  of — 1.  coccidia, 
spherical,  stalked  or  sessile  tubercles,  at  the 
sides  or  in  the  axils  of  the  ramifies,  filled 
with  angular  spores;  2.  antheridia,  which 
occiu’  in  inconspicuous  flat  patches,  com- 
posed of  short  erect  cells,  upon  the  surface 
of  distinct  plants;  and  3.  stichidia,  lateral 
or  axillary,  simple  or  branched  pods  con- 
taining a single  or  double  row  of  linear 
(ti’ansversely  parted)  tetraspores. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  19, 
pi.  15  C ; Phye.  Brit.  pi.  44 ; GreriUe,  Alg. 
Brit.  pi.  12 ; Thm-et,  Ann.  des  Sc.  Nat.  4 siir. 
iii.  p.  19. 

PLG50TIA,  Duj. — A genus  of  Infusoria, 
belonging  to  the  family  Thecamonadina. 

Char.  Bodv  diaphanous,  with  several 
longitudinal  ribs  or  keels  projecthig  in  the 
middle,  and  a romided  perfectly  limpid 
margin.  Two  anterior  locomotive  filaments, 
one  flageUiform,  the  other  trailing. 

P.  vitrea  (PI.  24.  fig.  67).  Body  hyaline, 
ivith  three  or  four  projecting  longitudinal 
lines  in  the  middle,  and  some  internal  gra- 
nules. Marine ; length  1-1200".  Move- 
ment slow. 

Bibl.  Dujardin,  Infos,  p.  345. 
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PLCESCONIA,  Duj.  (Infusoria)  = Eu- 
plotes,  Ehr. 

PLCESCONINxl,  Duj.  (Inpusobia).— 
This  family  consists  of  tlie  family  Euplota, 
E.,  united  witli  the  ^enus  Loxodes,  E. 

BmL.  Dujardin,  Inftts.  p.  428. 

PLUMATELLA,  ■Lamk.— A genus  of 
freshwater  Polyzoa,  of  the  order  Hippo- 
crepia,  and  family  Plumatellidae. 

Char.  Polypidom  confervoid,  branched, 
tubidar,  branches  distinct ; tentacular  disc 
crescentic;  ova  elliptical,  with  a marginal 
ring,  but  no  spines. 

Nine  British  species. 

1.  P.  repens.  Polypidom  irregularly 
branched ; cells  subclavate,  without  a longi- 
tudinal furrow  or  keel ; tentacles  about  60 ; 
tentacular  membrane  dentate ; ova  broad. 

a.  Adherent  throughout. 

/3.  Attached  only  at  the  base. 

2.  P.  fruticosa.  Irregidarly  branched, 
attached  at  the  origin  only ; cells  cylindri- 
cal, and  destitute  of  furrow,  but  obscm’ely 
keeled ; ova  elongated. 

3.  P.  coralloides.  Attached  at  the  base 
only;  tubes  dichotomous,  densely  tufted, 
destitute  of  fuiTow  and  keel ; tentacles  about 
60 ; ova  broad. 

Bibl.  Allman,  Freshivater  Polyzoa,  92; 
A7in.  Nat.  Hist.  1844.  xiii.  330;  Johnston, 
Brit.  Zooph.  402. 

PLUMULAKIA,  Lamk. — A genus  of 
Polvpi,  of  the  order  Hydi’oida,  and  family 
Sertulariadse. 

Char.  Polj'pidom  plant-like,  rooted,  simple 
or  branched,  feathery ; cells  small,  imilate- 
ral,  usually  seated  in  the  axilla  of  a homy 
spine ; egg-vesicles  scattered. 

Ten  British  species. 

1.  P.  odstata.  Stem  simple,  a single  tube, 
pinnate ; pinnee  alternate ; cells  close,  rim 
toothed ; vesicles  gibbous,  gii’t  with  crested 
ribs. 

2.  P.  falcata.  Stem  a single  tube,  waved, 
branched,  branches  alternately  pinnate ; cells 
close,  shortly  tubular,  rim  entire;  egg- 
vesicles  oval-oblon".  Common. 

3.  P.  pinnata.  Stem  a simple  tube,  plu- 
mous ; pinnae  alternate,  three  on  each  inter- 
node;  cells  rather  distant,  campanulate, 
appressed,  rim  entfre ; vesicles  pear-shaped, 
nm  toothed. 

4.  P.  setacea.  Stem  a single  tube,  pinnate ; 
pinnae  alternate,  one  at  each  joint;  joints 
ringed ; cells  very  remote,  campanulate,  rim 
even ; vesicles  elliptical,  smooth.  Common. 

In  P.  myriophyUuni  and  P.  frntescens,  the 
Stem  consists  of  several  parallel  tubes. 


Bibl.  Johnston,  Brit.  Zooph.  89. 
PODAXINEI.— A family  of  Gasteromy- 
cetous  Fungi,  none  of  which  are  found  in 
Britain;  they  are  distinguished  from  all 
allied  tribes  by  a solid  coliunn  in  the  centre 
of  the  sporange. 

Bibl.  Montagne,  A7in.  des  Sc.  Nat.  2 sdr. 
XX.  69 ; Tulasne,  Ann.  des  Sc.  Nat.  3 s6r.  iv. 
169;  Montagne,  translated  in  Ann.  Nat. 
Hist.  vol.  ix. 

PODISOj\LA,  Link. — A genus  of  Uredi- 
nei  (Coniomycetous  Fungi),  growing  upon 

Fig.  589.  Fig.  590. 


Podisoma  Juniperi. 


Fig.  58Q.  Branch  of  Juniper  with  clavate  fructification 
protruded  from  beneath  the  bark.  Nat.  size. 

Fig.  590.  Vertical  section  through  a fruit,  showing  the 
filaments  terminating  in  bilocular  spores.  Magnified  50 
diameters. 

the  living  leaves  and  branches  of  species  of 
Juniper ; the  filamentous  mycelium  creeping 
beneath  the  epidermis,  and  sending  up  a 
fleshy,  stalk-like,  tremeUoid  body  (fig.  589), 
composed  of  agglutinated  filaments  (fig.  590) 
terminating  in  bilocular  spores  (or  two 
spores  adherent  together),  each  of  the  cells 
haidng  two  or  four  pores,  through  which 
the  internal  membrane  is  protruded  in  ger- 
mination. See  UiiEDiifEi. 

Fom-  species  ai’e  described  as  British, 
P.  Juniperi-comnmnis,  P.  Juniperi- Sahince, 
P.  foliicolium  (on  the  leaves  of  J.  communiP), 
and  P.  fuscum,  the  last  occim’ing  uponPfnus 
hulepensis  and  J.  Oxycedi'us. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  362 ; 
Ann.  Nat.  Hist.  2 ser.  iii.  520 ; Tulasne, 
Ann.  des  Sc.  Nat.  3 s6r.  xix.  p.  205,  4 s6r.  ii. 
p.  186,  pi.  10;  Fries,  Summa  Vey.  474. 

PODOCYSTIS,  Bail. — ^A  genus  of  Dia- 
tomaceae.  Cohort  Surirellem. 

Char.  Frustules  sessile,  cuneate;  valves 
convex,  obovate,  ■with  a median  line,  trans- 
verse continuous,  and  intennediate  granular 
striae. 

P.  americana  (PI.  42.  fig.  21).  The  only 
species ; marine. 

Bibl.  Baily,  Smith.  Contrib.  1854 ; Smith, 
Brit.  Diat.  ii.  101. 
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PODOCYSTIS,  L,^y.=Mdumpsoni,  See 
Ubedinei. 

PODODISCUS,  Kg.— A genus  of  Dia- 
tomacese. 

Char.  Fmstules  single  or  concatenate, 
with  a marginal  stalk  j valves  circular,  con- 
vex. Marine. 

No  markings  visible  under  ordinary  illu- 
mination. 

P.  jatnaicensis  (PI.  13.  fig.  16).  Stalk 
elongate,  weak.  Diameter  1-840", 

Bibl.  Kiitzing,  Bacill,  p.  61  j Sp.  Ahj. 

p.  26. 

PODOPHRYLV,  Ehr. — A genus  of  Infu- 
soida,  of  the  family  Acinetina. 

P.  jixa  (PI.  23.  fig.  5)  is  noticed  under 
Aclinophrys  peiliccllata  (p.  13). 

It  is  doubtful  whether  this  is  a distinct 
organism,  or  whether  it  is  not  a stage  of 
metamoi’phosis  of  Vorticella.  Compare  P1.25. 
fig.  33. 

Bibl.  Ehrenberg,  Inf  us.  p.  305;  Dujardin, 
Inf  us.  p.  266;  Stern,  Infus  .,  passim. 

PODOSIRA,  Ehr. — A genus  of  Diato- 
inaceae. 

C/iar.  Frustules  concatenate,  with  a la- 
teral stalk;  valves  circular,  prmctate,  con- 
vex. MaiTiie. 

Stalk  attached  to  the  centre  of  the  valves. 

1.  P.  hormoides  (PI.  14.  fig.  34).  Frus- 
tules two  to  six,  depressed-spheroidal,  con- 
nected by  isthnii  (stalks) ; hoops  obscui’ely 
punctate.  Diameter  1-650". 

2.  P.  Montagnei  {fidosira  globifera,  Ralfs). 
Finrstules  usually  two ; hoops  striate.  Dia- 
meter 1-600". 

P.  ? maculata. 

Bibl.  Kiitzing,  Alg.  p.  26 ; Smith, 
Brit.  Iliat.  ii.  53. 

PODOSPHENLV,  Ehr.  — A genus  of 
Diatoniaceie. 

Char.  Frustules  attached,  sessile,  wedge- 
shaped  in  front  view ; ends  indented  so  as 
to  produce  a black  line  (vitta)  in  the  front 
view;  valves  convex,  obovate,  with  a lon- 
gitudinal median  line  and  ti’ansverse  striae, 
but  no  nodules.  Marine. 

The  striae  consist  of  rows  of  dots,  some- 
times distinct  by  ordinary  iUrmiination,  at 
others  not  so. 

1.  P.  Ehrenbergii  (PI.  13.  fig.  17).  Frus- 
tules, in  front  view,  tnrncate  at  the  end ; 
valves  somewhat  acirte  at  the  ends.  Length 
1-240". 

2.  P.  Lynghgd.  Frustules,  in  front  view, 
truncate  at  the  end ; valves  rormded  at  the 
free  end.  Length  1-350". 

Three  other  British  species. 


Bibl.  Smith,  Brit.Diat.  i.  p.  82;  Kiitzing, 
Badll.  p.  119 ; Sp.  Alg.  p.  110. 

PODOSPORIUM,  L4v.  = Mdampsora. 
See  Ubedinei. 

PODURA,  L. — A genus  of  Insects,  of  the 
order  Thysanura,  and  family  Podurellae. 

This  genus  has  been  gi'eatly  subdivided. 
In  its  extended  signification,  the  characters 
consist  in  the  thorax  being  distinct  from  the 


Fig.  591. 


Podura. 

Magnified  about  15  diameters. 


abdomen,  and  in  the  presence  of  a forked 
tail,  bent  rurder  the  abdomen  when  not  in 
use,  and  enabling  the  animals  to  move  by 
springing  or  jumping,  whence  the  common 
name  of  sprung-tails  applied  to  them. 

They  are  of  a leaden  appearance,  and 
found  rn  shady  damp  places,  as  rmder  flower- 
pots or  stones,  in  cellars,  &c.,  and  are  about 
1-20  to  1-10"  in  length.  They  may  be 
caught  by  placing  a little  flom*  upon  a piece 
of  paper  in  their  haimts. 

The  body  is  covered  with  scales  (PI.  1. 
fig.  12),  which  are  used  as  test-objects. 
Those  of  P.  plumhea,  the  so-called  common 
spring-tail,  are  usually  recommended ; but 
we  believe  that  the  most  common  Podura  is 
not  this  species.  This  is,  however,  a matter 
of  little  importance,  because  the  scales  of 
several  species,  belonging  to  even  different 
genera,  are  exactly  similar,  both  in  form  and 
markings. 

See  Scales  of  Insects  and  Test- 
Objects. 

Bibl.  Gervais,  Walckcnaer's  Apthres,  iii. 
and  the  Bibl.  therein. 

POLARISCOPE. — A term  employed  to 
designate  a polarizing  apparatus,  consisting 
of  a polarizer  and  analyser.  See  Intboduc- 
TiON,  p.  xriii. 

POLARIZATION  OF  LIGHT.— The 
phsenomena  exhibited  by  microscopic  ob- 
jects, when  viewed  by  polarized  light,  are 
perhaps  the  most  beautrfrd  and  interesting 
of  those  connected  with  the  use  of  tire 
microscope. , The  extreme  brilliancy,  trans- 
parency and  variety  in  the  colom’s  deve- 
loped cannot  be  equalled,  much  less  can  they 
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be  represented  by  illustrations,  although  the 
figures  in  PI.  31  niny  give  some  idea  of  the 
manner  in  which  they  aie  aiTOuged  in  cer- 
tain objects. 

The  ordinary  an'angement  of  the  parts  of 
the  polarizing  appai'atus  scarcely  needs  de- 
scription,— ^the  polarizer  being  placed  be- 
neath the  object  and  the  analyser  above  it, 
the  polarizer  and  analyser  usually  consisting 
of  two  Nicol’s  prisms,  or  two  plates  of  toiu’- 
maliue.  Some  artificially  prepared  crystals 
exert  a powerful  polarizing  action,  and  may 
be  used  either  as  polarizers  or  analysers,  or 
ns  both ; among  these  the  salt  of  quinini? 
called  Herapathite  occupies  the  first  place. 
Others  form  interesting  analysers,  some  of 
which  have  been  noticed  under  Ajvalytic 
Crystals  and  Diohroism. 

Numerous  salts  and  other  crystalline 
bodies,  which  powerfully  depolarize  the 
already  polarized  light,  and  exhibit  beauti- 
ful colours,  are  mentioned  imder  their  re- 
spective heads ; some  of  these  may  be  enu- 
merated here, — as  the  oxalate  of  ammonia, 
of  soda,  and  of  chromium  and  ammonia; 
the  oxalurate  of  ammonia,  the  acetate  of 
copper,  chlorate  of  potash,  the  prismatic 
form  of  the  ammonio-phosphate  of  mag- 
nesia, the  ammonio-phosphate  of  soda,  the 
sidphates  of  cadmium  and  of  magnesia,  sele- 
nite, salicine,  uric  acid,  &c. 

Many  animal  bodies  and  tissues  also 
ossess  considerable  depolarizing  power, — as 
orse-hair,  portions  of  feather's,  sections  of 
qrriU,  of  hoof,  hor-n,  &c. 

The  influence  of  vegetable  str-uctrrres  on 
polarized  light  has  been  long  known,  birt 
only  recently  thoroughly  investigated,  by 
Von  Mohl,  whose  interesting  account  we 
are  able  to  confirm,  and  a brief  notice 
of  it  is  desirable  here.  In  a conrmunica- 
tion  with  which  he  has  favoru'ed  us,  he 
recommends  the  following  an'angements  as 
most  convenient.  As  it  is  desir-able  to 
obtain  as  much  light  as  possible,  a glass 
prism  is  preferable  to  the  ordinary  mrrror 
tor  illumination ; Nicol’s  prisnrs  are  prefer- 
able to  toiumaline  or  Herapathite  for  the 
olarizer  and  analyser,  and  the  latter  shoitld 
e os  large  as  possible ; further,  the  light 
emerging  from  the  polar-izer  shorrld,  if 
nossible,  be  condensed  by  an  achromatic  of 
large  aperture ; or  the  condensation  may  be 
effected  by  a hemispherical  flint-glass  lens, 
lines  in  diameter,  having  its  plane  face 
turned  towards  the  object.  The  objectives 
must  be  of  large  angular  aperture  ; a power 
of  4-10"  is  sufficient  for  most  objects,  but 


1-4",  and  even  1-8"  objectives,  may  be  made 
to  transmit  sufficient  light.  It  is  requisite 
to  provide  plates  of  the  doubly-refracting 
substances  mica  and  gypsum,  mounted  so 
that  they  can  be  inserted  between  the  po- 
lai-izer  and  the  condenser,  and  revolved 
horizontally  while  so  placed.  Those  of  mica 
are  used  for  detecting  weak  degrees  of 
doubly- refracting  power,  being  of  such 
thickness  as  to  give  a grey  field  vrith  a 
white  or  black  object  when  the  prisms  cross. 
The  thin  laminae,  of  which  six  may  be  pro- 
vided, from  the  thinnest  possible  up  to  1-20"', 
should  be  cemented  with  Canada  balsam  be- 
tween glass  plates.  For  obtaining  coloui's, 
plates  of  gypsum,  similarly  moimted,  are  best : 
Von  Mohl  prefers  such  as  give  a red  field, 
and  provides  plates  of  different  thickness, 
giving  the  reds  of  the  different  orders  of 
Newton’s  rings. 

It  is  easy  to  ascertain  whether  an  organic 
body  shows  positive  or  negative  colours, 
by  comparing  its  coloiu',  when  seen  with  a 
plate  of  gypsum  in  a certain  definite  posi- 
tion, with  the  coloiu'  given  under  the  same 
circumstances  by  a strip  of  glass  brought 
into  a state  of  tension  by  slight  bending,  or 
with  the  colours  of  a suddenly-cooled  glo- 
bule of  glass.  In  this  way  the  author  de- 
tennined  that  the  fibres  of  a spiral  vessel 
displayed  negative  colours,  and  the  laminas 
of  a starch-corpuscle  positive  coloiu's,  and 
then  applied  these  organic  structures,  by 
compai'ison,  for  ascer-taining  the  properties 
of  other  objects.  'Ihe  objects  to  be  exa- 
mined should  be  movmted  in  a liquid  or 
other  substance  rendering  them  as  transpa- 
rent as  possible,  such  as  concentrated  gly- 
cerine, Canada  balsam,  or  an  essential  oil. 

When  ^ ordinary  globulai'  or  cylindrical 
ceUidar  tissues  ai’e  viewed  by  cross  sections, 
their  substance  is  seen  to  be  doubly  refrac- 
tive; for  when  the  prisms  cross,  the  circular 
sections  of  the  cell-walls  appear  like  rings 
of  bright  light  on  a black  ground,  but  with 
the  ring  divided  into  four  quadrants  by  dark 
stripes,  as  if  a black  cross  lay  over  it ; when 
the  prisms  are  placed  parallel,  the  parts  of 
the  section  previouslv  bright  appear  dark, 
and  vtce  versd,  on  a bright  field.  If  a sec- 
tion of  polyhedral  cellular  tissue  is  Mewed 
in  the  same  way,  the  appeai'ances  are 
somewhat  different,  since  the  cut  edges 
are  here  straight  lines,  variously  inclined 
towards  the  prisms ; those  which  are  per- 
pendicidar  to  the  prisms  are  invisible, 
while  those  standing  obliquely  are  bright 
in  their  whole  length.  In  general,  cell- 
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membrane  acts  the  more  powerfully  on  the  | 
light  the  denser  its  substance,  and  soft  col- 
lenchymatous  tissues  are  far  less  powerfidly 
doiihly-refractive  than  wood-cells.  AVlien 
the  cells  have  the  walls  much  thickened,  it 
is  common  for  the  primary  cell-membrane 
to  he  much  more  poweifuUy  refractive  than 
the  secondary  layers.  The  influence  of  cel- 
lulose membranes  upon  polai'ized  light  is  not 
much  affected  by  bleaching  them  with  nitric 
acid  and  chlorate  of  potash  (Schrdtze’s  re- 
agent). It  has  been  supposed  that  the 
remarkable  effect  produced  by  the  epidemiis 
of  Equisetum  hyeniale  is  attributable  to  the 
silex  there  present;  butMohl  finds  the  action 
gr’eatly  weakened  by  desrfojdng  the  organic 
matter  by  a red  heat.  But  this  heating  does 
not  remove  the  power  there,  nor  in  the  Dia- 
tomaceae,  of  which  Mohl  confir-ms  Bailey’s 
statement,  in  contradiction  to  Ehrenberg, 
that  variorrs  species  of  Navicula,  Synedra, 
Pleiirosiyma,  and  3Ielosira  are  decidedly 
doubly  refractive. 

Very  remarkable  phaenornena  are  pro- 
duced when  the  polarized  light  is  made  to 
pass  through  plates  of  mica  or  selenite.  In 
the  first  place,  thin  plates  of  mica  ofterr 
allow  of  the  discovery  of  a dorrbly-refracting 
power  too  feeble  to  be  detected  by  the 
prisms  alone, — the  degree  of  illrrmination  of 
the  object  being  slightly  different  from  that 
of  the  field  on  whidi  it  is  viewed.  But  the 
most  important  matter  is  the  revelation,  by 
the  use  of  the  selenite  plates,  of  the  existence 
of  positive  and  negative  characters,  like 
those  of  positive  and  negative  crystals,  in 
the  chemically  distinct  constituents  of  ve- 
getable tissues. 

Let  us  suppose  that  between  the  lower 
prism  and  the  object  is  placed  a plate  of 
selenite  giving  a red  field,  the  plate  is  then 
rotated  so  that  its  neutral  axes  are  at  an 
angle  of  45°  -ndth  the  prisms.  A section 
of  a cvlindi’ical  vegetable  cell  will  be  seen 
to  be  divided  into  four  quadi’ants ; the  turn 
alternate  quadrants,  whose  middle  lines  cor- 
respond to  the  neutral  axes  of  the  selenite, 
are  either  blue  or  green ; the  other  two 
yeUow  or  red : if  the  selenite  is  then  rotated 
so  that  its  neutral  axes  are  perpendicidar  to 
the  prisms,  the  coloms  will  be  all  lost ; but 
on  continuing  the  rotation,  they  reappeai|  in 
the  reverse  order — what  was  blue  appearing 
yellow,  and  vice  vei'sd.  When  the  walls  are 
rectilinear,  all  the  cell-walls  pei-peudicidar 
to  one  of  the  prisms  will  give  the  colour  of 
the  field,  all  tlipse  which  run  parallel  with 
one  of  the  neutral  axes  of  the  selenite  plate, 


or  form  no  great  angle  with  it,  will  be  blue, 
those  parallel  with  the  other  axis  yellow. 

It  is  found  that  vegetable  structures  fall 
into  two  classes  in  reference  to  these  colour.?, 
in  one  of  which  classes  all  layers  lying  ob- 
liquely in  the  direction  of  a right-woimd 
screw  are  tinged  blue  and  yellow,  those 
oblique  in  the  opposite  direction  yellow  or 
red;  in  the  other  class,  the  coloiu^  under 
the  same  conditions  are  just  the  reverse ; so 
that  one  class  are  optically  positive,  the 
other  optically  negative. 

The  optically  negative  are  the  ordinary 
cell-membranes  of  the  internal  organs  of 
plants,  whether  in  their  natural  condition 
or  cellulose  piu'ified  by  the  help  of  niti'ic 
acid  and  chlorate  of  potash : collenchjrma, 
homy  endospemi-cells,  the  gelatinous  cells 
of  Algae,  &c.,  all  agree  in  this  property. 
Optically  positive  colours  are  given  by  cell- 
membranes  of  peridemi  and  the  cuticular 
laj'ers  of  epidemial  cells.  The  conriast  of 
the  positive  and  negative  coloius  of  the  cuti- 
cle and  other  parts  of  the  cell-wall  is  well 
seen  in  the  epidemiis  of  Aloe.  The  diversity 
of  coloui’ing  imder  polarized  light  here  cor- 
responds to  the  diverse  behaviour  under 
treatment  with  iodine  after  maceration  in 
solution  of  potash  (Secondauy  deposits). 

The  longitudinal  sections  of  all  behave 
like  the  cross  sections ; but  the  appearances 
are  not  so  clear.  When  side  views  of  the 
surface  of  cells  are  obtained,  the  phenomena 
are  very  varied ; but  these  are  best  seen  in 
vessels  or  ducts  when  the  thickening  layers 
are  in  the  fonn  of  spiral  bands.  Thus,  if 
one  of  the  spiral  vessels  of  Musa  is  placed 
(its  sphal  somewhat  drawn  apai't)  with  its 
long  axis  perpendicidar  to  one  of  the  prisms, 
the  fibres  on  the  upper  side  turn  to  the  left, 
thoseonthe  imder  side  towards  the  right;  and 
when  the  selenite  plate  is  intei-posed,  they 
exhibit  the  complementary  coloius.  When 
the  side  walls  of  cells  have  obscui’e  striation, 
as  in  the  cells  of  Conifers,  the  liber-ceUs  of 
Apocynese,  &c.,  the  membrane  gives  evi- 
dence of  its  fibrillar  structm-e  by  the  yellow 
or  blue  colom-  developed  with  the  selenite 
plate.  If  fibres  of  a spiral  vessel  cross  at 
right  angles,  and  they  are  pressed  together, 
they  neutralize  one  auother  where  they 
cross : when  the  prisms  ai-e  used  alone,  the 
crossing  points  are  black,  the  rest  ot  the 
fibres  white;  when  the  selenite  plate  is 
interposed,  the  crossing  points  exhibit  the 
colour  of  the  field,  and  the  uncrossed  por- 
tions of  the  fibre  are  blue  or  yellow  accord- 
ing to  position. 
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The  vicinity  of  a round  bordered  pit,  ns 
in  the  wood-cells  of  Pinus,  exhibits  a black 
cross  when  seen  perpendicularly  by  polarized 
li<dit.  The  black  cross  and  the  colours  ex- 
Inbited  by  starch  are  well  known.  Chloro- 
phyll does  not  seem  to  act  on  polarized 
liirht,  nor  the  primordial  utricle  of  cells, 
except  a trace  when  contracted  by  weak 
alcohol. 

The  polarization  apparatus  is  exceedingly 
useful  mr  the  detection  of  crj'stals  (Raphi- 
DEs)  in  vegetable  tissues,  when  they  are  so 
small  as  to  be  easily  overlooked,  and  the 
lai'ger  kinds  fonn  beaiitifid  objects  with,  and 
often  without  the  selenite  plate. 

Bibl.  Herschel,  JSnci/cl.  Metropol.  art. 
Liyht ; Pereira,  Lectures  on  Polarized  Light, 
hg  B.  Powell-,  Woodward,  On  Polarized 
Light,  Brewster,  Optics ; Erlach,  Mik. 
Beobacht.  iib.  organ.  Element,  bei  Polar. 
Licht,  Muller's  Archiv,  1847 ; Von  Mohl, 
Bot.  Zeit.  1858;  Ann.  Nat.  Hist.  3 ser.  i. 
p.  198. 

POLLEN. — This  name  is  applied  to  the 
coloured  pulverulent  substance  familiar  to 
every  one  as  occm’ring  scattered  in  the  in- 
terior of  fiiU-blown  flowers ; it  is  produced 
in  the  anthers,  the  (usually^  stalked  club- 
shaped  organs  which  stand  in  one  or  more 
circles  between  the  floral  envelopes  and  the 
pistils,  and  is  discharged  from  them  when 
ripe,  in  order  to  fertilize  the  ovules.  When 
slightly  magnified,  the  poUen  of  most 
flowers  appears  to  consist  of  granules,  of 
different  size  and  colom'  in  different  plants ; 
hence  the  individual  particles  are  called 
pollen-grains  or  granules  (PI.  32).  Exami- 
nation' imder  a snfiicient  magnifying  power 
shows  that  the  simple  or  typical  forms  of 
pollen  - grains  are  single  free  cells  filled 
ivith  fluid  matter : more  complex  foims 
occur  in  many  cases,  which,  however,  may 
be  simply  characterized  as  groups  of  simple 
pollen-grains,  pennanently  coherent  into 
definitmy-fornied  gronps. 

The  pollen-gi-ain  may  be  examined  as  to 
its  form  and  structm’e,  its  contents,  and  its 
development. 

The  forms  of  simple  grains  presented  in 
different  plants  are  tolerably  varied, — sphe- 
rical (PI.  32.  figs.  8-10,  22,  23,  25)  and 
elliptical  (figs.  (5,  11,  29)  being  perhaps 
those  most  common ; but  besides  these,  nu- 
merous geometrical  forms  occur,  such  os 
tetrahedral  (fig.  14),  polygonal  (figs.  10, 27, 
28),  cubic  (ng.  19).  But  it  must  be  noted 
here  that  the  forms  frequently  vary  accord- 
ing as  the  pollen  is  viewed  dry  or  in  fluid. 


since  the  elliptical  and  allied  foms  often 
expand  into  a spherical  form,  when  they 
absorb  liquid  (figs.  18  & 20  a,  b,  c).  The  ex- 
planation of  this  will  be  given  presently.  The 
external  appearance  is  nudlier  gi’eatly  influ- 
enced by  minor  peculiarities  of  form,  such 
as  ridges,  spines  and  processes  of  different 
kinds ; these,  however,  are  referable  to  the 
structure  of  the  outer  coat. 

The  ordinary  structure  of  the  coats  or  the 
ceU-waU  of  the  pollen-grain  is  that  of  a 
delicate  internal  cell-membrane,  with  an 
outer,  thick  and  resisting  layer,  which  may 
be  regarded  as  the  Cuticle  of  the  inner  or 
proper  membrane  of  the  cell.  In  a few 
cases  the  inner  membrane  alone  exists,  as 
in  the  cylindiical  pollen-cells  of  Zostera 
and  some  other  aquatic  plants.  In  other 
cases,  the  outer  or  cuticular  coat  presents  a 
more  complex  stiuicture,  and  two,  or,  it  is 
said,  even  three  layers  may  be  distinguished 
in  it ; these,  however,  seem  to  be  merely  a 
lamination  of  the  outer  coat.  The  condi- 
tions in  some  of  the  Coniferie  are  different 
from  this,  and  wiU  be  alluded  to  presently. 
The  inner  membrane  is  exceedingly  deli- 
cate and  homogeneous : in  ordinary  spherical 
or  oval  grains  it  accurately  lines  the  outer 
coat ; in  some  of  those  forms  which  present 
processes  of  various  kinds,  sirch  as  CEnothera, 
rt  seenrs  to  us  that  the  inner  coat  does  not 
extend  into  these  processes  in  the  mature 
pollen.  The  outer  coat  exhibits,  as  to  srrr- 
face,  every  variety  of  appearance,  from 
smooth,  throrrgh  gramrlar  and  spiny,  to 
pseudo-cellular  arising  from  reticrrlated 
ridges ; in  addition  to  this,  the  processes 
just  alluded  to  give  a very  pecrdiar  aspect 
to  many  kinds  of  pollen.  Besides  these,  we 
find  in  all  cases  markings  appear'ing  like 
pores,  or  others  like  slits  (which  become 
furrows  when  dry),  or  both  together,  and 
these  in  varying  number  in  different  cases. 
The  colour  of  the  pollen  preserrts  great  dif- 
ferences; although  usually  yellow,  it  rrray 
be  whitish,  red  (Verbascum),  blue  (I^ilo- 
bium  angustifoliuni),  even  black  (trrlip) : this 
colour  resides  in  the  orrter  coat.  The  outer 
coat  also  exhibits,  in  the  majority  of  cases, 
a secretion  irpon  its  surface,  of  a viscid  cha- 
racter, usually  described  as  oily,  but  appa- 
rently consisting  of  a viscid  matter,  irot 
readily  soluble  m water,  rerrraining  froirr 
the  dissolved  parent-cells.  It  would  seem 
to  be  the  substance  which  holds  together 
the  pollen-grains  in  those  cases  where  it 
corrsrsts  of  waxy  rrrasses,  readily  breaking  up 
into  small  frognrents  (Ophrydeous  Orchrds). 
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In  the  Onagracese  the  pollen-gi-ains  are 
loosely  connected  by  slender  viscid  fila- 
ments, which  appear  to  be  derived  from  the 
same  source. 

The  more  detailed  explanation  of  the 
chai-acters  of  the  pores,  &c.,  the  projecting 
processes,  and  the  compound  conditions  of 
pollen,  will  be  understood  better  after  a 
sketch  of  its  development. 

The  anther,  in  which  the  pollen  is  formed, 
consists  in  its  younger  stages  of  a minute, 
solid,  cellidar  papilla  or  cylindi-ical  body; 
at  an  early  period  a distinction  becomes 
manifest  in  its  cells : a single  vertical  row, 
l)’uig  in  the  position  of  the  axis  of  each 
pollen-chamber  (or  loculus),  presents  a 


Fig.  692.  Fig.  593. 


Fig.  594. 
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Vertical  sections  of  a cell  of  a young  anther  of  the 
Melon,  showing  the  gradual  separation  of  the  regions. 
C E,  epidermal  cells  j Cl,  cells  of  the  wall  of  the  anther ; 
C L,  cells  lining  the  loculi ; C M,  cells  from  which  the 
pollen  is  developed. 

Magnified  100  diameters. 

dilferent  aspect,  from  its  cells  exceeding  the 
surrounding  ones  in  size ; and  these  rows 
undergo  a special  development  to  produce 
the  pollen-grains,  while  the  suiTounding 
layers  are  developed  into  the  tissues  forming 


the  coat  or  waU  of  the  anther,  and  its  mid- 
rib or  connective  (see  Anther).  The  cells 
of  the  primary  row  multiply  by  cell-dmsion 
■with  the  general  increase  in  size  of  the 
anther  (figs.  592-594),  until  at  length  they 
form  relatively  large  masses  of  cellular 
tissue  composed  of  large  squarish  cells 
fiUed  -ndth  gi’anular  contents,  weU  defined 
as  constituting  a distinct  tissue  from  the 
walls  of  the  poUen-chanibers.  A new 
change  then  takes  place  ; the  contents  of 
each  cell  secrete  a layer  of  cellulose,  which 
does  not  adhere  to  the  wall  of  the  parent- 
cell to  form  a layer  of  secondary  deposit, 
but  lies  free  against  it,  so  that  a new  fi’ee 
cell  is  formed  ■within  each  old  one,  nearly 
filling  it.  The  walls  of  the  old  cell  (form- 
ing a connected  parenchymatous  tissue) 
then  dissolve,  so  that  the  new  cells  be- 
come fr'ee,  no  longer  merely  in  their  parent- 
cells,  but  in  a cavity  which  is  to  constitute 
the  pollen-chamber  or  loculus  of  the  anther. 
These  free  cells  are  the  parent-cells  of  the 
pollen  of  authors.  A new  phsenomenon  soon 
occurs  in  these.  These  parent-cells  di^vide 
into  foiu’  by  ordinary  cell-division,  either 
by  one  or  by  two  successive  partings  by 
septa  at  right  angles  to  each  other  but  both 
perpendicular  to  an  imaginary  axis  (as  when 
an  orange  is  quartered),  or  by  simulta- 
neouslj'-foimed  septa  which  cut  off  por- 
tions in  such  a mamier  that  the  new  cells 
stand  in  the  position  of  four  cannon-balls 
piled  into  a pyramid  (tetrahedraUy).  These 
new  cells  are  the  special  parent-cells  of  the 
pollen ; and  in  each  of  these  the  entire  pro- 
toplasmic contents  secrete  a series  of  layers, 
which  in  the  ordinary  course,  b}’  the  solu- 
tion of  the  piimaiy  walls  of  the  special 

Fig.  695. 


Pollen-grain  of  the  Melon  in  various  stages  of  de- 
velopment. 

Magnified  100  diameters. 


parent-cells  upon  which  they  were  applied, 
become  the  walls  of  free  cells,  which  con- 
stitute the  simple  ordinary  pollen-cells. 
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These  subsequently  increase  in  sizej  and 
their  outer  laiuinse  assume  the  characteristic 
fonn  and  appeai'ance  while  free  in  the 
chamber  of  the  anther  (fi^.  696-697). 

In  refen’ing  the  peciuiarities  of  many 
kinds  of  pollen  to  circumstances  connected 
with  the  development,  it  may  be  noted,  in 
tlie  first  place,  that  the  mode  of  division  of 
the  parent-cells  into  quarter’s  often  influ- 
ences the  ultimate  form  of  the  pollen-gi’ain ; 
thus,  when  the  dufision  is  by  two  planes  at 
right  angles,  the  original  foi-m  of  the  pollen- 
grain  will  he  elongated,  and  the  ripe  grain 
will  probably  be  elliptical,  while,  when  the 
division  is  “ teti’ahedral,”  the  grains  may 
retain  the  fomi  thus  produced,  or  be  slightly 
modified  and  become  polygonal,  or,  as  is 
more  common,  they  expand  more  readily 
than  the  others  into  a sphere.  But  there  is 
no  absolute  rule  here;  we  find  even  the 
tebrahedi’a!  and  the  polar  division  occur 
together  among  the  parent-cells  of  the  same 
anther.  In  the  next  place,  a compound 
condition  of  the  poUen-grains  (PI.  32.  figs. 
7, 17)  is  readily  explicable  by  referring  it  to 
an  arrest  of  the  process  of  subdivision ; so 
that  if  the  walls  of  the  special  parent-cell 
do  not  dissolve,  the  pollen-gi’ains  will  be 
left  in  groups  of  foiu- ; and  if  the  parent- 
cells  do  not  become  singly  detached  in  the 
antecedent  process  of  solution,  the  grains 
may  be  still  developed  in  the  same  order 
and  manner,  and  remain  connected  in  gi’eater 
or  smaller  masses  or  groups,  each  enclosed 
in  its  special  parent-cell,  itself  connected 
with  a number  of  others  of  the  same  gene- 
ration by  the  persistence  of  the  walls  of  the 
cells  in  which  the  parent-cells  were  deve- 
Icmed.  This  explains  the  compound  pollen 
of  the  Acacias  (PI.  32.  fig.  27),  and,  as  an 
excessive  foi’m,  the  waxy  pollen-masses 
which  occur  in  the  Orchidace®  and  Ascle- 
piadaceae.  It  is  sometimes  stated  that  the 
pollen-grains  of  these  compound  foms  are 
merely  connected  together  by  the  viscid 
substance  remaining  from  the  solution  of 
the  parent-cells ; but  this  would  render  such 
cohesions  indefinite  in  character,  instead  of 
being  regular ; at  the  same  time  it  will  be 
understood  that  the  solution  may  have  ad- 
vanced so  far  that  the  grains  merely  hold 
together  slightly,  and  may  readily  be  sepa- 
rated. This  is  not  the  case,  however,  with 
the  majority  of  compound  pollen-gi’ains. 
When  pollen-^ains  do  become  free,  the 
viscidity  of  their  surface  is  probably  refer- 
able to  the  dissolved  parent-cells. 

1 he  metamoiphoses  of  the  outer  coat  or 


cuticle  of  the  pollen-grain  are  ver}"^  remark- 
able, and  not  yet  at  aU  understood ; the 
gi’anidations  (PI.  32.  figs.  11,  12),  spines 
(figs.  8,  9,  22, 26),  reticulations  (figs.  13,  23, 
27,  28),  &c.,  characterizing  mature  gi’ains, 
make  their  appearance  in  the  interval  be- 
tween the  solution  of  the  special  parent- 
cells  and  the  bursting  of  tlie  anther,  while 
the  pollen-grains  lie  free  within  the  latter ; 
their  production  is  accompanied  by  a gene- 
ral growth  and  expansion  of  the  pollen- 
grain.  We  have  ohserved  that  the  outer 
coat  is  often  deposited  as  a very  thick  layer 
inside  the  specie  pai’ent-cell,  and  that  when 
the  latter  dissolves,  the  outer  coat  of  the 
pollen-gi’ain  is  also  in  a softened  condition, 
and  becomes  sti’etched  by  the  expanding 
inner  coat,  finally  forming  a comparatively 
thin  layer  on  the  ripe  grain  (e.  (j.  in  Tra- 
descantia).  The  mode  of  origin  of  the 
markings,  like  those  on  Spokes  and  on  the 
cuticle  of  Hellehonts,  &c.  (see  Epidermis), 
is  altogether  unlmown ; probably  all  the  cases 
are  referable  to  one  cause. 

It  has  been  mentioned  that  the  mature 
ollen-grain  exhibits  pores  or  slits.  We 
elieve  they  shoidd  rather  be  regarded  as 
i/j/nwCT’ places  in  the  outer  membrane.  Their 
munber  and  position  varies  much,  as  vdll 
be  indicated  presently  on  referring  to  some 
of  the  principal  types  of  form  of  pollen. 
The  slit-like  marlangs  are  generally  ac- 
companied by  a peculiar  shrinking  of  the 
poUen  when  dry,  the  coat  collapsing  at 
the  thin  places,  so  that  grains  of  this 
kind  appear  oval  or  angular,  not  cleai’ly  ex- 
hibiting the  slits  (which  then  become  fur- 
rows) ; but  they  swell  out,  and  display  the 
latter  cleai’ly  when  placed  in  water  or  di- 
lute acids  (PI.  32.  figs.  18  & 20).  When 
the  so-called  pores  exist,  they  are  either 
like  simple  pores  (PI.  32.  fig.  10),  or  they 
may  be  provided  with  little  disk-like  pieces 
or  lids,  which  fall  off  and  leave  them  bare 
when  the  pollen-tube  is  fomed  (figs.  13  & 
22).  In  all  cases,  however,  we  believe  that 
the  outer  coat  is  extended  over  the  whole 
surface,  and  that  the  slits  and  dots  are 
merely  thinner  places ; moreover,  in  certain 
cases  {Leschenatdtia,  a quateniate  pollen) 
we  have  seen  the  thickening  layers  of  the 
young  pollen-gi’ain,  inside  the  parent-cell, 
exhibit  pits  (exactly  comparable  to  those  of 
ordinary  pitted  cells)  at  the  places  corre- 
sponding to  the  future  pores,  and,  curiously 
enough,  i^  some  cases  at  least,  the  pits  o'f 
adjacentpollen-cellscoiTesponding,  although 
in  the  mature  expanded  compound  graiiis 
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tliey  wero  far  separated.  Sometimes  tlio 
lids  are  found  at  the  end  of  short  projecting 
processes  (PI.  32.  fig.  22).  The  pollen  of 
(Enothcra  and  allied  genera  exhibit  remark- 
able conditions,  which  have  been  mistakenly 
described.  The  form  of  the  grain  is  that  of 
a depressed  sphere  with  three  large  equi- 
distant truncated  cones  projecting  pretty 
nearly  in  the  same  plane.  I'he  outer  coat 
is  thick,  except  at  the  ends  of  the  conical 
masses ; and  two  laminae  are  distinguishable 
(PI.  32.  fi^.  14).  The  outer  coat  thins  off" 
towards  tlie  end  of  each  process.  It  ap- 
pears to  us  that  the  inner  coat  or  ti'ue 
poUen-membrane  does  not  extend  into  the 
processes  at  all,  but  is  globular,  and  that  a 
semifluid  deposit  occupies  the  space  between 
the  inner  coat  and  the  outer,  in  the  cavity 
of  the  tubular  processes.  Now  supposing 
such  a deposit  to  become  hardened  and, 
after  circumscissile  fission,  pushed  oft’  as  a 
plate  by  the  advancing  pollen-tube,  instead 
of  giving  way  and  expanding,  we  should 
have  the  lid  occmTiug  in  Cucurhita  Pepo 
(PI.  32.  fig.  22)  and  other  cases. 

In  Mimulus  moschatus  (PI.  32.  fig.  24) 
the  slits  or  furrows  are  cmwed,  and  in 
Nijmphaa,  Pinus,  and  other  cases,  stiU  more 
complex. 

It  has  been  stated  that  the  pollen  is  the 
agent  of  fertilization  of  the  ovules  in  the 
Flowering  plants.  When  scattered  from 
the  anthers,  that  portion  of  the  pollen 
which  falls  upon  the  stigma  (and  frequently 
other  portions  falling  upon  nectaries  or 
secreting  surfaces)  swell  slightly,  and  ger- 
minate, as  it  were,  sending  out  a delicate 
tubular  process  from  one  or  more  of  the  so- 
called  pores  or  slits  (PI.  32.  fig.  30),  which 
processes  (the  poUen-tiibes')  insinuate  them- 
selves between  the  loosely  packed  cells  of 
the  stigma,  and,  continually  elongating, 
make  their  way  down  the  st^de  and  along 
the  conducting  tissue  to  the  ovules.  In  the 
Coniferse  the  poUen-grains  fall  directly  upon 
the  niicropyle  of  the  naked  Otole,  and 
send  their  pollen-tubes  into  it.  The  poUen- 
tube  is  produced  by  the  development  of  the 
inner  or  proper  coat  of  the  pollen  into  a 
tubular  filament.  When  pollen-grains  ai-e 
placed  in  dilute  sulphm-ic  acid  or  in  S}Tup 
(sometimes  in  water),  they  absorb  liquid, 
swell,  and  their  contents  partly  exude  from 
pores,  &c.,  either  to  a slight  extent,  as  a 
little  “hernia,”  as  it  were,  of  the  inner 
membrane,  or  in  large  quantity  in  a worm- 
like,  irregular  mass ; in  the  latter  case  the 
coagulation  of  the  siu-face  often  produces  a 


pellicular  coat.  These  exuded  masses  are  of 
cmmse  distinct  from  the  tme  pollen-tubes 
produced  under  natm'al  conditions. 

The  fluid  contents  of  the  poUen-gi’ains 
consist  of  a gi’anulai-  viscid  protoplasm,  with 
minute  starch-granules  and  (apparently) 
oil-drops,  making  together  what  nas  been 
called  the  fovilla,  which  increases  in  density 
as  the  poUen  ripens.  The  starch-granules 
exhibit  molecidar  motion  in  the  pollen- 
tube,  and  still  more  clearly  when  they 
escape  by  rupture.  The  gramdai’  contents 
of  the  poUen-ceU,  which  are  always  ren- 
dered opaque  by  the  action  of  water,  are 
gradually  transferred  to  the  poUen-tube  as 
it  elongates. 

Connected  with  this  point  is  the  pecu- 
liarity exhibited  by  the  pollen  of  the  Coni- 
ferie.  In  the  Abietineae  the  form  of  the  gra- 
nules is  very  peculiar — elongated,  curved, 
aud  with  bidging  ends;  and,  according  to 
Schacht,  a distinct  internal  ceU  exists,  at- 
tached at  one  side  in  the  carity  of  the  ordi- 
nary poUen-cell,  this  internal  ceU  diriding 
and  growing  out  as  the  poUen-tube  when 
the  pollen-gi’ain  comes  upon  the  o\uile. 
The  pollen  of  the  Cupressinese  is  spheroidal ; 
but  free  cellules  appear  to  be  formed  in  the 
pollen-tubes  during  the  fertilization.  These 
conditions,  which  are  not  yet  satisfactorily 
cleared  up,  indicate  a relation  to  the  sper- 
inatozoid-producing  spores  of  the  Marsilea- 
ceae,  &c.,  analogous  to  that  between  the 
Gynmospermous  oiuiles  aud  the  ovule-spores 
of  those  Cryptoganiic  families. 

It  has  been  imagined  that  the  form  and 
structure  of  the  pollen-grains  might  have 
some  relation  to  the  general  structure  of 
the  plants,  and  might  serve  as  an  indication 
of  systematic  position  and  afiinities.  But 
there  appeal’s  to  be  no  definite  relation; 
very  varied  pollen  occurs  within  the  limits 
of  the  same  family,  and  ver}''  similar  poUen- 
grains  in  families  widely  distant.  There 
appears,  however,  to  be  a certain  relation 
within  the  limits  of  genera.  It  may  be  per- 
haps generally  stated  that  the  Monocotjde- 
dons  have  frequently  one  pore  or  fuiTow; 
the  Grasses  often  three  pores,  as  is  the  case 
with  many  Dicotyledons,  many  of  which 
have  more,  while  a large  number  of  the 
families  of  the  latter  division  exhibit  both 
pores  and  slits.  As  microscopic  objects,  it 
IS  most  convenient  to  class  the  forms  artifi- 
cially, or  according  to  structure;  and  we 
give  a brief  list  of  the  principal  varieties 
arranged  under  this  point  of  view. 

The  pollen-grains  of  Zostera,  ZanicheUta, 


POLLEN. 


POLLEN. 


[ 561  ] 


and  other  submerged  aquatic  plants,  have 
no  cuticle  or  outer  coat;  all  other  known 
forms  possess  one  or  more  outer  layers. 

A.  Outer  coat  -wdthout  fuiTows  or  pores. 

a.  Outer  coat  granular : Sirelitzia  HeffincB, 
Calla  palustris,  Croats  sativus,  ^c., 
Asarum  europeeutn,  Laurus  nohilis,  ^c., 
many  Euphorbiaceie. 

b.  Outer  coat  with  papillae : Canna  indica. 

c.  Outer  coat  with  ceU-like  reticulations : 
JRuellia  formosa  (PI.  32.  fig.  23),  R. 
strepens,  Tribulus  terrestris. 

In  Periploca  grcBca  (PI.  32.  fig.  16)  and 
Apoajnum  Venetum  (fig.  7)  grains  of  this 
kind  are  connected  in  fours  in  one  plane ; 
in  some  Luzulce  tetrahedraUy. 

B.  Outer  coat  presenting  longitudinal  fur- 

rows (or  folds). 

* One  furrow  (the  fonn  of  most  Mono- 
cotyledons). 

a.  Outer  coat  finely  granular : common 
in  Monocotyledons;  among  the  Dico- 
tyledons, in  Myrica  cerifera,  Magnolia 
grandiflora,  Liriodendron  tulipiferum, 
<^c. 

h.  Outer  coat  granular,  spiny : Nymphcea 
alba, 

c.  Outer  coat  ^th  ceU-like  reticulations : 
HemerocaUis  fulva,  and  other  Monoco- 
tyledons. 

d.  Outer  coat  with  irregular  reticulations : 
Alstrcenieria  Curtisiana. 

Among  the  Orchideae  are  found  quater- 
nate  grains  belonging  to  this  group. 

**  Outer  coat  with  two  furrows : a rare 
form,  occm-ring  in  species  of  Ponte- 
deria  and  Amaryllis,  Tamus  commu- 
nis and  elephantipes,  Tigridia  pavo- 
nia,  Calycanthus  fioridus,  l^c. 

***  Outer  coat  with  three  longitudinal 
furrows. 

a.  Outer  coat  granular.  One  of  the  com- 
mone.st  forma:  Quercus  Robur,  Viola 
odorata  (PI.  32.  fig.  6). 

b.  Outer  coat  with  short  spines:  Cactus 
fiagelliformis,  Viscum  album. 

c.  Outer  coat  with  cell-like  reticulations : 
Statice  (PI.  32.  fig.  29),  various  Cruci- 
ferae. 

****  Outer  coat  with  more  than  three 
furrows. 

a.  Four : very  rare  as  normal,  Iloustonia 


ccerulea,  Cedrela  odorata]  occasionally 
occurring  where  three  is  the  normm 
number,  as  in  Solanum  tuberosum, 

b.  Six : some  of  the  Labiatae  and  Passi- 
floreae  (PI.  32.  fig.  20),  Rphedra  dista- 

, chya,  Heliotropium  grand^rum. 

c.  A larger  number  of  furrows  : many 
Rubiaceae ; e.  g.  Sherardia  arvensis  (PI. 
32.  fig.  18). 

The  poUen  of  the  Pines  is  related  to  this 
group,  also  that  of  Nymphcea  Lotus,  Victo- 
ria regia,  and  other  plants,  where  the  fur- 
rows or  thin  places  occupy  the  greater  part 
of  the  wall,  and  the  outer  coat  fonns  only 
segmental  pieces.  In  Mimulus  moschatus 
(PI.  32.  fig.  24)  a very  remarkable  appeai’- 
ance  arises  from  the  furrows  running  in 
a curved  or  spiral  direction ; and  analogous 
conditions  are  met  with  in  Thunbergia  t^ta. 

C.  Outer  coat  with  pores. 

* A single  pore : Grasses,  Sedges,  Ty- 
pha  angustifolia,  Sparganium  ra- 
mosum. 


**  Two  pores : Colchicum,  and  a few 
other  Monocotyledons ; also  Brous- 
sonetia. 


***  Three  pores. 

a.  Outer  coat  granular : Dipsacese,  Urti- 
cacese,  Onagi’aceae  (here  the  pores  fonn 
projecting  processes  (PI.  32.  fig.  14) ; 
and  in  Morinda  pa'sica  this  is  stiU  more 
the  case)  ; Cucumis  sativus. 


b.  Outer  coat  with  cell-like  reticulations : 
many  Passifloreae  (with  large  lids,  P. 
cceridea  (PI.  32.  fig.  13),  alata,  ^c.'). 

****  Foul’  pores. 

a.  Pores  on  the  equator:  Pistacia  tere- 
binthus,  Campanula  rotundifolia,  ^c. 

b.  Pores  not  equatorial:  Passijlora  ker- 
mesina,  Impatiens  Balsamina  (PI.  32. 
fig.  21)  {Noli-me-tangere). 

*****  More  than  fom-  pores, 
t Distributed  regularly. 

a.  On  the  equator : Alnus  glutinosa,  ZJl- 
mus  campestris,  CoUomia  linearis.  Cam- 
panula Speculum, 

b.  All  over  the  gi’ains : Basella  alba  (PI. 

32.  fig.  19). 

tt  Scattered  irregularly. 
a.  Outer  coat  slightly  OTanular : many 
Nyctagineae,  Convolvulaceai,  Chenopo- 
diacere,  Alsinere,  Alisma  Plantago  (PL 
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32.  fig.  10),  Plcmtcu/o  hnceohta,  Pibcs 
nigrum,  Cactus  Opuntia,  ^-c. 

b.  Outer  coat  granular  and  spiny : Cueur- 
hita  Pvpo  (wdth  lids,  PI.  32.  fig.  22), 
Malvaceae  (PI.  32.  fig.  26). 

c.  Outer  coat  with  cell-like  reticulations  : 
Polygonum  amp>hibium,  persicaria,  Co- 
baa  scandens. 

Compoimd  porous  fonns  occiu’  in  some  of 
the  Onagracete,  and  in  Drimys  Winteri,  where 
four  grains  are  conjoined  tetrahedrally.  In 
the  Mimoseae  gi-oups  of  eight  or  sixteen 
(PI.  32.  fig.  25")  occur  in  various  forms.  In 
Leschenaidtia  jormosa  the  gi’ains  are  quater- 
nate,  Ijdng  in  one  plane. 

D.  Outer  coat  with  both  fuiTows  and  pores. 

* Grains  rounded  or  depressed,  with 
three  depressions,  each  with  a pore : 
most  Dipsaceae  and  Geraniaceae 
(sometimes  only  two  occur,  PI.  32. 
fig.  22). 

**  Three  fiuTows  and  three  pores. 

a.  Outer  coat  granular ; a very  conmion 
form  among  Dicotyledons. 

b.  Outer  coat  spiny ; most  Compositae. 

c.  Outer  coat  vdth  cell-like  reticulations ; 
rare : Syringa  vxdgaris,  Ligustrum  vul- 
gare,  Grewia  occidmtalis,  and  other 
species. 

***  Outer  coat  with  more  than  three 
furrows,  each  vdth  a pore.  Some- 
times ahnonnall}',  instead  of  three, 
hut  nonnally  in  most  of  the  Boragi- 
naceae  and  Polygalaceae. 

****  Six  to  nine  fiurows,  three  con- 
taining a pore : Lythraceae,  Mela- 
stomaceae,  Combretaceae. 

*****  Three  or  four  furrows,  with  six 
or  eight  papillae : Neurada  procu7ii- 
bens,  ^'-c. 

******  Three  furrows  and  three  papillae 
not  in  the  fmrows : Carolinea  cani- 
pestris,  ^'C. 

Related  compormd  forms  occur  in  the 
Ericaceae  and  Epacridaceae,  where  the  grains 
are  tetrahedr’ally  an’anged  (PI.  32.  fig.  17). 
Other  aberrant  forms  occur  in  which  the 
single  grains  are  cubic  or  dodecahedral  5 
and  in  the  Cichoraceae,  polyhedral  forms  of 
complicated  character  are  common  (PI.  32. 
figs.  16,  27,  28). 

Mature  pollen-gr’ains  shoidd  be  obserwed 
dry  (as  opalce  and  transparent  objects),  and 


in  water  or  glycerine ; in  some  cases,  in  oil : 
treatment  with  acids  is  also  useful  in  making 
out  str’ucture.  In  obserwing  the  develop- 
ment of  pollen,  it  is  necessary  to  wet  the 
object  With  a solution  of  sugar  or  gum ; 
otherwise  the  appearances  are  altogether 
changed  through  endosmotic  action. 

Bibl.  Mohl,  Bail  u.  Form.  d.  PoUenltor- 
7icr,  Bern,  1834  (transl.  in  Ann.  des  Sc.  Nat. 
2 s6r.  iii.);  Piu'kinje,  De  ceUulis  antkeris, 
^c.,  Vratislav.  1830;  Fritzsche,  Beitr.  2. 
Kemitn.  der  Pollen,  1832;  Hassall,  Ann. 
Nat.  Hist.  viii.  p.  92 ; ix.  pp.  93  and  644. 
Mohl’s  work  contains  an  Mstract  of  the 
literature  up  to  his  date;  since  that  time 
notices  on  the  development  have  been  pub- 
lished hy  Nageli,  Entwick.  des  Pollens,  Zu- 
rich, 1842,  and  his  papers  on  Cell-formation 
translated  in  B,ay  Society's  Vols.  for  1846 
and  1847 ; Hofmeister,  BotaniscJie  Zeitung, 
^d.  1848 ; Gieswald,  Linneea,  xxv.  p.  81 
(1852)  ; Schacht  (Coniferoe),  Beitrag  z. 
Botanik,  Berlin,  1854. 

POLYACTIS.  See  Botrytis. 

POLY'^ARTHRA,  Ehr. — A genus  of  Ro- 
tatoria, of  the  family  Hydatinaea. 

Char.  Eye  single,  cervical ; foot  absent ; 
body  with  six  ciiThi  or  fins  on  each  side. 

Jaw'S  each  with  a single  tooth. 

1.  P.  platyptei-a  (PI.  36.  fig.  19).  Body 
ovato  - subquadrate,  fins  ensifoim  seivate. 
Aquatic;  length  1-190". 

2.  P.  trigla.  Fins  .setaceous.  Aquatic ; 
length  1-190". 

Bdbl.  Ehrenberg,  Infus.  p.  440. 

POLYBOTRY’‘A,  Etumb.— A genus  of 
Acrostichese  (Polypodioid  Ferns).  Exotic. 

POLYCLINUk,  Sav.— A genus  of  Tu- 
nicate Mollusca,  of  the  family  Botbyblii).®) 
(p.  103). 

P.  aurantium.  Consists  of  little  rounded 
orange  masses,  fixed  to  rocks  by  a short  and 
thick  peduncle. 

Bibl.  Forbes  and  Hanley,  Brit.  Mollusca, 
i.  14. 

POLYCOCCUS,  Kiitz.  — Probably  be- 
longs to  Protococcus. 

POLYCYSTINA,  Ehr.  — A group  (fa- 
mily ?)  of  Rhizopoda.  They  consist  of  shells 
of  various  forms  frl.  31.  figs.  23-31),  rounded, 
conical,  oval,  radiate,  star-shaped,  &c.,  often 
fiunished  wdth  spines  and  other  processes, 
and  sometimes  constricted  so  as  to  give 
them  a jointed  appearance.  The  shells 
are  siliceous,  everywhere  perforated  by 
coarse,  rotmded  or  angular  loramina ; and 
at  one  end,  sometimes  at  both,  is  a larger 
aperture. 
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They  are  most  abundant  as  fossils  in  the 
rocks  of  Bermuda;  but  have  also  been 
found  in  the  chalk  and  marls  of  Sicily,  at 
Oran  in  Africa,  in  Greece,  in  the  tripoli  of 
Richmond  in  Virginia.  A verj'  few  have 
been  found  recent  in  mud  at  the  bottom  of 
the  sea,  near’  Cuxhaven  in  the  North  Sea, 
and  near  the  South  Pole. 

The  recent  shells  were  fiUed  with  an 
olive-brown  organic  matter. 

Forty-four  genera  and  282  species  have 
been  described  by  Ehrenberg;  and  these 
have  recently  been  added  to  by  Miiller. 

They  form  beautiful  microscopic  objects, 
viewea  by  either  reflected  or  transmitted 
light. 

Bibl.  Ehrenberg,  Taylor's  Scientific  Me- 
moirs (pts.  10  & ll)  and  Ber.  d.  Beii.  Akad. 
1846  & 1847  (Schombm’gk,  Ann.  Nat.  Hist. 
1847.  XX.  115j;  Miiller,  Abhandl.  d.  Beii. 
Akad.  1858. 

POLVCYSTIS,  Kiitz.  See  Clathbo- 

CYSTIS. 

POLYCV’’STIS,  Ldveille. — A genus  of 
Estilaginei  (Coniomycetous  Fungi),  inclu- 
ding several  of  the  old  species  of  JJredo\ 
P.  colehid,  P.  parallela  and  P.  Violes  are 
Biitish.  See  Ustilaoinei. 

Bebl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 

2 ser.  V.  p.  464 ; L^veill^,  Ann.  des  Sc.  Nat. 

3 sdr.  V.  p.  269 ; Tulasne,  id.  vii.  p.  217. 

POL YEMBRYONV.— This  tei-m  is  ap- 
plied to  a phsenomenon  occurring  sometimes 
regularly,  sometimes  abnormally,  in  the  de- 
velopment of  the  ovides  of  Flowering  Plants. 
In  the  Angiospermous  plants  it  is  usual  to 
find  several  germinal  masses  in  the  unfeiti- 
lizedembiyo-sac  (see  Ovule)  ; but  ordinarily 
only  one  of  these  becomes  impregnated  and 
developed.  Occasionally,  however,  more 
than  one  commences  the  coui-se  of  develop- 
ment into  an  embryo,  as  in  the  Orchidacese, 
and  more  especially  in  the  genus  Citrus : in 
most  cases  all  but  one  become  subsequently 
obliterated;  but  in  the  orange  this  is  not 
the  case,  and  ripe  seeds  are  met  with  con- 
taining more  than  one  embryo.  We  have 
met  vnth  them  in  other  cases. 

Another  kind  of  nolyembryony  occurs  in 
the  Santalaceffi.  Viscuin  has  two  or  three 
embryo-sacs ; these  may  all  have  their  ger- 
minal masses  fertilized,  and  the  develop- 
ment of  the  embiyos  may  go  on  to  a certain 
point  until  one  takes  the  lead  and  the  others 
disappear. 

In  the  Gymnospermia  (Coniferre  and  C3'- 
cadncene),  as  described  in  the  article  Ovule, 
thore  may  be  one  ov  more  (Tftxits)  primary 


embryo-sacs,  in  which  are  produced  several 
corpmcula,  with  secondary  embryo -sacs; 
further,  the  germinal  masses  of  these,  after 
fertilization,  produce  suspensors,  which 
branch  at  their  lower  ends,  and  each  pro- 
duce four  nidimentaiy  embryos,  all  but  one 
of  them  vanishing  during  the  ripening  of 
the  seeds.  Our  space  only  admits  of  a 
brief  notice  of  these  interesting  phenomena, 
on  which  much  interesting  infoimation  will 
be  found  in  the  works  referred  to  below. 

Bubl.  Meyen,  On  Impregnation  and  Poly- 
embryony  (Berlin,  1840),  transl.  in  Taylor's 
Scientific  Memoirs,  iii.  p.  1 ; R.  Brown,  Ann. 
Nat.  Hist.  xiii.  p.  368 ; Mirbel  and  Spach, 
Ann.  des  Sc.  Nat.  2 sdr.  xx.  p.  267 ; Criiger, 
Botanische  Zeit.  ix.  p.  57 ; Gelesnoff,  Ann. 
des  Sc.  Nat.  3 sdr.  xiv.  p.  189,  and  the  works 
of  Hofmeister  cited  under  Ovule. 

POLYGASTRICA. — According  to  Eh- 
renberg’s  sj'stem,  the  Infusoria  ai’e  sub- 
divided into  the  Polygastrica  and  the 
Rotatoria.  The  so-caUed  Polygastrica  cor- 
respond to  our  Infusoria;  the  Rotatoria 
form  a distinct  class. 

POLYIDES,  Ag. — ^A  genus  of  Crypto- 
nemiacere  (Florideous  AJgoe),  containing 
one  British  species,  P.  rotundas,  having  a 
branched  frond  4 to  6"  high,  consisting  of 
repeatedly  dichotomous,  pm-plish  - brovm, 
solid  flbres,  about  1-20"  in  diameter.  The 
fibres  present  a central  laj-er  of  longitudi- 
nally arranged  filamentous  cells,  and  a cor- 
tical layer  of  pei’pendicular,  dichotomous 
filaments,  formed  of  elliptical  cells  inter- 
nally, terminating  at  the  surface  in  minute 
moniliform  rows.  The  fructification  con- 
sists— 1.  of  favellcB  beai-ing  spores,  corrtained 
in  superficial  war-t-like  bodres,  composed  of 
colourless  articulate  filaments;  2.  tetrahe- 
drally  dirided  tetraspores,  imbedded  in  the 
peripheral  filaments  of  the  cortical  layer  of 
the  fr’ond.  Antheridia  have  not  yet  been 
observed. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  146, 
pi.  18  D ; Phyc.  Brit.  pi.  96 ; Grerille,  Alg. 
Brit.  pi.  11. 

POLY'MORPHINA,  D’Orb.— A genus 
of  Foraminifera,  of  the  order  Enallostegia, 
and  family  Peljmer-phinidfe. 

Char.  Shell  fr-ee,  inequilateral,  vitreous, 
oblong  or  elongate,  compressed;  chambers 
often  numerous,  alternate  in  two  rows, 
slightiy  embracing,  but  always  more  so  on 
one  side  than  the  other ; or-ifice  round,  at  the 
summit  of  the  last  chamber. 

Williamson  unites  the  genera  GuttuUna 
and  Globulina  with  this  genus. 
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Two  recent  Britisli  species : 

1.  P.  lactea  (^Pl.  42.  fig.  27)  = Guttulina 
communis,  austnaca,  Glohulina  gibha,  cequalis 
and  tuhulosa,  D’Orb. ; with  five  varieties. 

2.  P.  myristiformis. 

Some  also  fossil. 

Bibl.  That  of  the  order. 
POLYOMiNIATUS,  Latr.— A genus  of 
Lepidopterous  Insects,  of  the  family  Lycse- 
nidae. 

Char.  Antennae  terminated  hy  a contracted 
Imoh;  tarsal  claws  minute;  wings  not  tailed. 

The  (thirteen)  species  are  small  butter- 
flies, the  upper  surface  of  the  wings  of  a 
beautiful  hiue  colour,  the  under  side  grey 
or  brownish,  and  with  numerous  eye-like 
•spots. 

The  scales  upon  the  vmder  surface  of  the 
wings  of  P.  argiolus  and  P.  argus  have  been 
proposed  as  test-objects.  They  are  of  two 
Idnds — one  resembling  in  stinicture  the  ordi- 
nary scales  of  insects,  the  other  of  a bat- 
tledore fomi  (PI.  27.  figs.  20  & 21).  See 
Scales  of  Insects  and  Test-objects. 

The  species  are  figm’ed  in  Westwood’s 
Britisli  Butterflies. 

POLYPHEMUS,  Miai.— A genus  of 
Entomostraca,  of  the  order  Cladocera,  and 
family  Polyphemidae. 

Char.  Plead  distinct  from  the  body ; ab- 
domen long,  slender,  and  projecting  exter- 
nally from  the  shell. 

P.  pediculus  (PI.  14.  fig.  29).  The  only 
species.  Ac^uatic. 

Bibl.  Baird,  Bnt.  Entomostr.  p.  111. 
POLY’^Pl  (Zoophytes). — A class  of  the 
Animal  Kingdom. 

Char.  Body  rounded  or  cylindrical,  with 
a distinct  mouth,  suiTounded  by  retractile 
unciliated  tentacles  or  radiating  lobes ; in- 
dividuals usually  aggi’egate,  and  furnished 
with  a homy  or  cmcareous  external  or  in- 
ternal skeleton  or  polypidom ; gemmiparous 
and  oviparous. 

The  polypes  are  usually  enveloped  in  an 
external  (PI.  33.  figs.  4 6,  12  & 14),  or  sup- 
ported by  an  internal  axiM  skeleton  (PI.  33. 
fig.  6),  called  the  polypidom  or  polj'parium. 
This  is  either  horny,  leatheiy  or  calcareous. 
Most  polj'pes  are  united  into  smaller  or 
larger  groups  by  the  poljy)idom,  which  often 
possesses  an  elegant  plant-like  form  (PI.  33. 
fig.  15).  The  tubular  or  cup-shaped  pro- 
cesses or  cavities,  in  which  the  body  oi  the 
individual  polypes  is  contained,  form  the 
pohT)e-cells  ; they  are  sometimes  furnished 
with  a kind  of  lid. 

The  structure  of  the  calcareous  polypi- 


doms  has  not  been  satisfactorily  detennined. 
They  are  usuallytraversed  by  vascular  canals, 
and  appear  in  some  cases  at  least  to  consist 
of  ^icula  aggi’egated  and  fused  together. 

Ime  poh'pes  are  rai'ely  fr-ee,  or  capable  of 
fixing  themselves  by  a disk  at  the  base  of 
the  body,  as  in  Biydra,  being  usually  fixed 
at  the  bottom  of  the  pol5'pe-cells, — ^the  poly- 
pidoms  being  attached  by  a rooting  base  to 
some  foreign  body.  Imbedded  in  the  outer 
parts  of  the  soft  substance  of  the  body, 
e^eciaUy  the  tentacles,  are  stinging  organs 
(PI.  33.  fig.  22),  resembling  in  general  those 
of  the  Acalephae. 

In  many,  distinct  muscles  are  present ; 
but  the  fibres  are  not  striated,  although  fr’e- 
quently  exhibiting  rfansverse  wrinkles.  In 
some  polypes  the  substance  of  the  body  con- 
sists entirely  of  sarcodic  substance.  In  many, 
both  the  integument,  when  present,  and 
substance  of  the  body  contain  scattered 
calcareous  spicula  (PI.  33.  figs.  7,  27  & 28). 

The  alimentary  apparatus  consists  of  a 
mouth  and  a simple  gastric  sac,  the  food 
being  admitted  and  the  undigested  portion 
rejected  from  the  single  aperfure,  excepting 
in  one  genus,  where  the  anus  is  separate. 

The  oral  orifice  is  usually  surrounded  by 
a ring  of  contractile  arms  or  tentacles,  which 
are  hollow  internally  and  commimicate  with 
the  caidty  of  the  abdomen ; but  sometimes 
the  tentacles  ai'e  distiibuted  over  the  sm’face 
of  the  body. 

The  simple  gastric  sac  is  usually  separated 
from  the  cavity  of  the  body;  whereby  a 
larger  or  smaller  abdominal  cavity  is  formed, 
which  is  almost  always  prolonged  into  the 
hollow  amis,  and  in  many  polypes  living  in 
colonies  passes  into  the  canals  traversing 
the  interior  of  the  polj'pidom,  so  that  the 
abdominal  cavities  of  the  individual  polypes 
are  all  brought  into  connexion  by  these 
canals.  Sometimes  longitudinal  pai’titions 
nm  like  a mesentery  from  the  enter  to  the 
inner  siuface  of  the  abdominal  walls,  thus 
dividing'  the  abdominal  cavity  into  cham- 
bers. The  bottom  of  the  gastric  cavity  is 
provided  with  one  or  more  spontaneously 
closeable  openings,  by  which  it  communi- 
cates with  the  abdominal  ca-vity.  The  gas- 
tric cavity  appeal's  covered  with  a very 
delicate  ciliated  epithelium,  which  is  con- 
tinued through  the  gastric  apertures  into 
the  abdominal  cavity,  and  here  not  only 
covers  the  outer  surface  of  the  stomach  and 
the  septa,  but.  also  the  inner  surface  of  the 
abdominal  walls,  the  cavities  of  the  arms, 
and  the  canals  of  the  polypidom. 
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The  walls  of  the  stomach  oi'e  vaiiously 
coloui’ed,  white,  yellow,  or  brown,  from  the 
presence  of  aggregations  of  pigment-cells 
(liver  - cells)  in  the  gastric  walls,  which 
most  probably  peiforai  the  function  of  a 
liver,  as  there  is  no  glandular  appendage 
corresponding  to  a liver  present. 

A peculiar  circulation  talces  place  in 
almost  all  polypes,  by  the  to-and-fro  motion 
of  a nearly  transparent  liquid  containing 
minute  colomless  corpuscles,  in  the  abdo- 
minal cavity.  The  liquid  ascends  thence  to 
the  apex  of  the  hollow  tentacles,  whence  it 
returns  to  the  abdominal  cavity.  In  the 
colonial  polypes  this  circulation  continues 
through  the  canals  which  traverse  the  poly- 
pidoms,  from  one  abdominal  cavity  to  the 
other.  The  motion  is  produced  by  very 
delicate  ciliated  epithelium  lining  the  ab- 
dominal cavity,  the  hollow  tentacles,  and 
the  canals  of  the  polypidom. 

The  propagation  of  the  polypes  takes 
place  in  three  ways  : by  spontaneous  divi- 
sion, which  is  mostly  longitudinal  and  rare ; 
by  the  formation  of  gemmae  or  buds,  which 
is  very  common,  the  mdividuals  either  sepa- 
rating or  remaining  attached;  and  by  the 
formation  of  ova.  Most  of  the  gemmae  become 
developed  into  ordinary  poljqre-ceUs,  and  so 
produce  the  gi’owth  of  the  compound  or- 
ganism. But  in  many  polypes,  some  of 
them  grow  into  lai’ger  cells,  of  difterent 
forms  from  the  common  polype-cells,  con- 
stituting the  so-called  ovarian  vesicles,  cap- 
sules, ovisacs,  or  bulbules  (PI.  33.  figs.  146, 
and  16  6).  In  these,  the  gemmae  which  are 
developed  within  them,  and  which  are  often 
called  ova,  gradually  become  bell-  or  disk- 
shaped, and  assume  the  form  of  Acalephae 
{Coryne,  Cavipanularia,  &c.),  and  on  escaping 
from  the  vesicles,  they  swim  about  freely, 
subsequently  either  becoming  directly  de- 
veloped into  new  polypes,  or  acquiring 
sexual  organs  and  producing  ova. 

In  other  (simple)  polypes,  distinct  sper- 
matic and  ovi  sacs  occur  in  the  parent 
animals ; either  together  in  the  same  animal, 
and  external  (Hydra),  or  separately  in  dif- 
ferent individuals,  and  internal  (^Actinia, 

The  ovum-embryo  of  the  polypes  is  usually 
more  or  less  elongate-oval,  coated  with  cilia, 
and  moves  about  on  its  long  axis  like  an 
infusorium.  After  a short  time  it  fixes  itself 
to  some  object ; the  cilia  then  disappear,  and 
the  tentacles  of  the  polypes  are  protruded. 
Many  of  these  polypes  then  increase  by 
gemmation,  thus  forming  new  colonics. 


The  formation  of  coral-reefs  and  islands 
by  the  skeletons  of  polypes  is  well  known. 
The  class  Polypi  is  divided  thus  : 

Order  1.  Hydroida  (Ilydi’ozoa).  Internal 
cavity  simple ; reproductive  organs  ex- 
ternal. Families; 

1.  Tubulariad^.  Bodies  naked  or  en- 

closed in  a horny  tubular  envelope ; ovi- 
sacs or  gemmules  bud-like,  growing 
from  the  base  of  the  tentacles.  Marine. 

2.  Sebtulamad.®.  Bodies  contained  in 

cup-like  sessile  cells,  situated  on  a 
homy  polypidom;  egg-germs  in  scat- 
tered deciduous  capsules.  Marine. 

3.  CAMPANULABIADAi;.  As  the  last,  but 

cells  stalked.  Marine.  Genera,  Campa- 

NULABIA,  LaOMEDEA. 

4.  Hydbaidje.  Bodies  single,  naked.  Fresh- 

water. 

Order  2.  Actinoida  (Ilelianthoida  and  Aste- 
roida,  Johmton).  Internal  cavity  en- 
closing the  stomach,  and  divided  by 
radiate  septa  ; germs  internal. 

Suborder  1.  Actinaria  (Ilelianthoida).  Fam.: 

1.  AcTiNiADiE.  Actinia,  &c. 

2.  Lucbbnabiadae. 

3.  ZOANTHED.®. 

4.  Cabyophyllead.®. 

Suborder  2.  Alcyonaria  (Asteroida).  Fam. 

1.  Pennatulid.®.  Pennatula. 

2.  Aecyonidje.  Alcyonium,  &c. 

3.  Gobgoniad^.  Gobgonia,  &c. 

Btbe.  Johnston,  British  Zoophytes ; Sie- 
bold,  Vefryl.  Anat.  25 ; Wagner,  leones  Zoo- 
tomicce-,  FaiTe,P/«7.  Trans.  1837 ; v.  Beneden, 
Mem.  s.  les.  Campamdaires,  and  Bech.  s.  les 
Tubulaires;  Vogt,  Zool.  Briefe]  Owen,  Him- 
terian  Lectures,  i. ; Lister,  Phil.  Trans.  1834 ; 
Couch,  Corn.  Fauna-,  Hancock,  Ann.  Nat. 
Hist.  1850.  V.  173 ; Desor,  Ann.  des  Sc.  Nat. 
3 ser.  xii. ; Dana,  Beport  on  Zoophytes ; 
Gosse,  Mar.  Zool.  i.  15 ; M. -Edwards  and 
Haime,  Ann.  des  Sc.  Nat.  1848.  ix. 

POLYPODI  ACEriE.— irii  order  of  Ferns, 
divided  into  six  families  by  the  charactei-s 
of  the  sporanges. 

Synopsis  of  the  Families, 

1.  PoLYPODioiDE.®.  Sporanges  nume- 
rous, united  in  sessile  sori,  and  divided  into 
two  equal  parts  by  a vertical  annulus. 

2.  Cyatim:e.®.  Sporanges  numerous, 
united  in  sori  on  a salient  axis ; with  a some- 
what oblique  annulus. 

3.  Gleiciieniea5.  Sporanges  united  in 
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fours  into  sori,  and  surrounded  by  an  ob- 
lique annulus,  like  a turban. 

4.  Pabkebie.®.  Sporanges  not  united 
in  sori,  and  divided  into  two  equal  parts  by 
a more  or  less  extensive  verticfd  annulus. 

5.  OsMUNDE®!.  Sporanges  imited  in 
sori,  and  covered  on  the  back  by  abroad  and 
imperfect  annulus. 

6.  ScHiz^EiE.  Sporanges  united  in  sori, 
and  crowned  by  an  annulus  that  looks  like 
a skull-can  witli  radiating  streaks. 

POLYPODIES. — A tribe  of  Poljqro- 
dioid  Ferns : 

Illustrative  Genera. 

* Veins  pinnate. 

t.  Maryins  of  the  fertile  fronds  not  revolute. 

1.  Polijpodium,  L.  Sori  globose,  seated 
on  the  apex  or  the  back  of  veins  or  venules. 

2.  Marginaria.  Sori  globose,  immersed 
deeply  in  the  backs  of  veins  or  venules. 

3.  Pleopeltis.  Sori  globose,  seated  on  the 
backs  of  veins  and  venules,  with  peltate 
paraphyses  concealing  the  sporanges. 

tt-  Margins  of  the  fertile  fronds  revolute. 

4.  Struthiopteris.  Sori  globose,  seated 
on  the  backs  of  veins  and  venules. 

**  Veins  anastomosing,  without  free  veins  in 
the  areolee. 

b.  Dictyopteris.  Sori  globose,  seated  on 
the  anastomosing  venules.  Venules  ana- 
stomosing in  iiTegular  hexagonal  spots. 

***  Veins  anastomosing,  with  free  veins  in 
the  areolee. 

6.  Niphoholus.  Sori  globose,  seated  on 
the  apex  of  the  venules.  Venules  very  much 
branched,  forming  transverse  rhomboid 
spots;  secondary  venules  arising  from  the 
transverse  venules,  and  bearing  the  sori  at 
their  apices. 

POLYPODIOIDE^.— A family  of  Poly- 
podiaceous  Ferns,  of  large  extent,  broken  up 
into  tribes  and  genera,  which  are  chai-ac- 
terized  by  peculiarities  generally  requiring 
a more  or  less  powerful  lens  to  distinguish 
them.  In  certain  cases,  where  the  venation 
of  the  leaves,  and  the  relation  of  this  to  the 
frrrctifying  points,  are  in  question,  it  is  found 
very  convenient  to  scrape  off  the  sori  of  pin- 
nrrles  and  place  them  in  spirits  of  tur'pentine 
or  oil,  between  two  slips  of  glass,  for  exami- 
nation with  a low  power  rtnder  the  micro- 
scope by  transmitted  light.  The  general 
arrangemerrt  of  the  sori,  with  the  indusiuni, 
in  very  minute  forms,  is  best  observed  as  an 
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opaque  object,  with  a low  power,  aird  a 
lieberkuhir  or  side  condenser ; if  held  in  the 
mounted  forceps,  the  pinnule  can  be  turned 
about  and  thoroughly  examined. 

Synopsis  of  the  Family. 

A.  Without  an  indusium. 

1.  AcBOSTiCHEiE.  Sporangia  scattered 
over  the  whole  surface. 

2.  TjENiTiDEiE.  Sori  linear,  extending 
to  the  areolae  of  the  leaves. 

3.  Gbamsiitide®:.  Sori  liirear,  confined 
to  the  veins  or  veiulets. 

4.  PoLYPoniE^.  Sori  at  the  apices  of 
veirrs. 

5.  ViTTABiEAS.  Sori  in  the  grooved 
margin,  which  simulates  an  indusium. 

B.  With  an  indusium. 

6.  Adiante®:.  Sori  linear,  marginal,  at 
the  apices  of  veins,  indusium  spmious, 
formed  by  the  revolute  margin. 

7.  Dicksonie®:.  Sori  globose,  apical, 
indusium  lateral,  two-valved. 

8.  Davallie.®.  Sori  apical,  inframar- 
giual,  indusirrm  one-valved. 

9.  Asplenxe^.  Sori  on  the  veins,  indu- 
sium persistent,  lateral,  the  margin  free. 

10.  AspiDiEiE.  Sori  subglobose,  indu- 
sirtrrr  with  a central  or  excentric  point  of 
attachrrreut,  free  all  round. 

11.  Pebanemeje.  Indirsium  inferior, 
rrltirrrately  lobed  or  ciliated. 

Bibl.  See  Febns. 

POLYPODIUM,  Linn.  — A genus  of 
Ferars  with  naked  sori,  of  which  there  are  se- 
veral indigeuorrs  representatives,  P.  vulgare, 
the  Oak-Fern,  being  one  of  our  commonest 
species.  Exceedingly  well  adapted  for  exa- 
mination of  the  strirctm'e  of  the  sori  and 
sporanges  in  this  family. 

POLYPOREI. — A family  of  Ilytrrenomy- 
cetous  Fimgi,  characterized  by  bearing  basi- 
diospores  clothing  tubes,  pores,  or  prts,  on 
the  under  side  of  a stallred  or  sessile  pileus, 
or  fleshy  cap  or  disk.  The  basidiospores  are 
seen  by  horrzontal  sections  from  the  under- 
sitrface  of  the  pileus.  fSee  Basidiospobes 
and  Hymenomycetes.  ) 

Bibl.  Berkeley,  On  the  Fructification  of 
Ilynienomycetous  Fungi,  Ann.  Nat.  Hist.  r. 
81 ; L^veiild,  Sur  VHymenium  des  Champi- 
gnons, Ann.  des  Sc.  Nat.  2 sdr.  viii.  324. 

POLY'SELMIS,  Duj.— A genus  of  Infu- 
soria, of  the  family  Euglenia. 

Char.  Oblong  or  variable  in  form,  with 
several  anterior  flagelliform  filanrents,  and  a 
single  red  eye-spot. 
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Probably  the  zoospore  of  a Confervoid 
Alga. 

P.  viridis  (PI.  24.  fi^.  C8)  resembles  a 
Euglena  of  an  oblong  fonn  with  the  ends 
rounded ; one  of  the  filaments  is  longer  than 
the  three  or  four  others  which  suiToimd 
its  base.  Aquatic ; length  1-650". 

Bibl.  Dujardin,  Infus.  p.  370. 

POL  YSIPIIONIA,  Grev.--An  extensive 
genus  of  Rhodomelacese  (Florideous  Algae), 
with  cylindrical,  more  or  less  articulated 
fronds,  the  joints  consisting  of  a circle  of 
longitudinally  arranged  cells  smTOundin^  a 
centi-al  cell  (lihe  the  wood-bundles  of  a 
yoimg  Dicotyledonous  stem  surrounding  the 
pith),  so  that  the  transveise  section  presents 
the  appearance  of  a rosette ; the  number  of 
peripheral  cells  varies  among  the  300  dif- 
ferent species  of  this  genus,  from  four  to 
twenty-five.  The  British  forms  mostly  have 
fom  and  six.  In  some  of  the  species  a kind 
of  rind  is  formed  subsequently,  by  a gi'owth 
from  the  base  of  the  joints  analogous  to  that 
which  occurs  in  Batbachospermum  and 
Callith AMNION.  The  fructification  consists 
of — 1.  ceramidia,  attached  to  the  sides  of 
branches,  containing  nume- 
rous pear-shaped  spores ; 2. 
tetraspores  on  distinct  plants, 
formed  in  the  swollen  central 
cell  of  distorted  branches 
(fig.  598) ; and  3.  antheridia, 
elongated  whitish  sacs,  col- 
lected in  great  numbers  at 
the  srmrmits  of  the  branches, 
accompanied  by  a dichoto- 
mous hair,  and  sometimes 
prolonged  into  a hair-like 
processatthesummit.  Nageli 
describes  the  spermatozoids 
as  consisting  of  a spiral  fila- 
ment. Thm’et  disagrees 
with  this,  and  states  that 
they  are  merely  hyaline  glo- 
bules, about  1-5000"  in  dia- 
meter. The  British  species 
are  placed  in  two  subgenera : 

Oligosiphonia,  where  there 
are  but  four  or  rarely  five 
peripheral  cells,  and  Polgsi- 
phonia,  where  there  are  six 
or  more.  Twenty-six  species 
are  described,  many  of  which  Magn.  so  diams. 
are  common. 

Bibl.  Harvey,  Brit.  3fur.  Alg.  p.  82,  pi. 
12  A ; Thuret,  Ann.  des  Sc.  Nut.  3 s5r.  xvi. 
p.  10,  pi.  0;  Nageli,  Zeitschr.f.  tixlss.  liotun. 
I left  3 and  4 aSdO).  p.  207,  pis.  0 & 7. 


POLY'STOIMELLA,  Lamk.  {Geoponm, 
Ehr.). — A genus  of  Foramiiiifera,  of  the 
order  Helicostegia,  and  family  Nautiloidse. 

Char.  Shell  free,  regular,  equilateral, 
constant  in  form,  compressed,  often  dorsally 
keeled ; spire  embracing ; chambers  with  a 
single  cavity,  straight  or  arched,  meeting  at 
the  umbilicus  and  mmished  with  transverse 
pits  between  the  sutures  or  over  them. 
Orifices  numerous,  araanged  along  the  mar- 
gin of,  or  forming  a triangle  at,  the  upper 
part  of  the  last  chamber. 

D’Orbigny  asserts  the  existence  of  aper- 
tures in  the  lateral  pits  of  the  last  chambers, 
which  Williamson  denies.  Two  British 
recent  species : 

1.  P.  crispa  (PI.  18.  fig.  19)  =P.  crispa, 
Jlexuosa,  antonina,  regina,  josephina,  and 
aculeata,  D’Orb. ; also  fossil. 

2.  P.  iimbilicatula  (PI.  18.  fig.  20)  = Geo- 
ponus  stella-borealis,  Ehr. 

Bibl.  D’Orbigny,  For.  d.  Vienne,  121 ; 
Williamson,  Recent  Foram.  39 ; Morris, 
Brit.  Fossils,  40. 

P9LYT..ENIUM,  Desv.— A genus  of 
Taenitideas  (Polypodioid  Ferns).  Exotic. 

P0LYTHAI:AMIA.  SeeFoRAMiNiEEEA. 

POLYTOMA,  Ehr. — A genus  of  Infuso- 
ria, of  the  family  Monadina  (Hj^dromorina). 

P.  uvella  (PI.  24.  fig.  69,  undergoing  di- 
vision), the  only  species,  is  oblong  or  oval, 
obtuse  at  the  ends,  colourless,  furnished  with 
two  flagelliform  filaments ; it  has  no  cara- 
pace. Aquatic ; length  1-2200  to  1-960" ; 
size  of  body  when  the  division  is  nearly 
complete,  1-400". 

Bibl.  Ehrenberg,  Infus.  p.  24. 

POLYTBICHACEJE.  — A tiibe  of 
Mnioideae  (operculate  Mosses  of  usually 
Acrocarpous  habit). 

Genefra, 

1.  Catharinea.  Calyptra  nan’owly  hood- 
shaped, subscabrous  at  the  apex,  rather  haiiy 
within.  Peristome  simple,  composed  of 
thirty-two  teeth,  arising  from  a narrow, 
cellular,  basilar  membrane,  ligulate,  mem- 
branous, white,  with  many  percurrent, 
reddish,  inarticulate  filaments,  somewhat 
incurv'ed,  scarcely  hygroscopic,  finn.  Colu- 
mella dilated  at  the  apex  into  a drum-like 
epiphragm.  Capsule  equal.  Inflorescence 
monoecious  or  dioecious. 

2.  Polytrichum.  Calyptra  dimidiate,  but 
appearing  campanulate  on  account  of  a 
quantity  of  veiy  close  hairs  descending  from 
it  as  a long  villous  coat ; othenvise  resem- 
bling the  preceding  genus. 


Fig.  598. 


Polysiphonia 

nigrcsccns. 

Distorted  ramuli 
containing  im- 
bedded tetra- 
sporcs. 
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POLYTEICHUM,  Dill.  — A genus  of 
Polytrichaceous  Mosses,  variously  defined 
by  diflerant  authors.  In 
the  British  Flora,  it  in-  599^ 

eludes  the  forms  sepa- 
rated in  this  work  under 
Catharinea,  which  in 
the  ‘ Bryologia  Britan- 
nica’  are  divided  be- 
tween Atrichum  and 
Oligotrichum.  The 
species  of  Polytrichum 
comprised  in  our  defi- 
nition are  distributed 
in  the  same  work  imder 
Pogonatum  (those  with 
a round  capsule  and 
thirty-two  teeth)  and 
Polytrichum  proper 
(those  vdth  a square  or 
prismatic  apophysate 
capsule  (fig.  600),  and 
usually  twice  as  many 
teeth).  P.  commune  is 
one  of  om’finest  Mosses, 
common  on  heaths, 
moors,  and  mountain 
tracks,  varying  some- 
whatunderthe  different 
physical  conditions. 

The  stems  are  from  6" 
to  1'  long,  and  the  fruit- 
stalks  2 or  3".  The 
stems  are  almost  of  woody  texture,  the  leaves 
large  and  finn.  The  calyptra  is  densely  co- 
vered with  bail’s.  Wilson  remarks  that  the 
true  structure  of  the  sporange  and  columella 
of  Mosses  may  be  most  easily  learned  from 
the  study  of  this  genus.  The  columella 
(figs.  601,  603)  is  seen  to  be  sepai'ated  from 
the  spores  by  an  inner  layer  of  the  spo- 
rangial  membrane.  The  diaphragm  attached 
to  the  apices  of  the  teeth  of  the  peristome  is 
the  dilated  apex  of  the  columella  (fig.  603). 
The  peristome  (fig.  602)  is  composed  of 
ligulate  obtuse  teeth,  connected  by  a mem- 
brane at  the  base,  continuous  with  the  inner 
layer  of  the  wall  of  the  capsule.  These 
plants  are  also  exceedingly  well  adapted  for 
the  examination  of  the  male  infiorescence 
and  spermatozoids.  They  are  all  dioecious, 
and  tne  male  plants  (fig.  604)  are  readily 
distinguishable  by  the  cup-shaped  inffores- 
cence,  composed  of  scale-like  leaves  and 
paraphyses  surrounding  a number  of  subu- 
late sacs  constituting  the  antim'idia.  The 
malefiowers  ofP.  commune, juniperimm,  See., 
are  found  everywhere  on  heaths  in  spring. 


Polytrichum  commune. 

Plants  in  fruit. 
One-half  natural  size. 


The  anthcridia  may  be  readily  extracted  un- 
der a simple  lens,  and  when  placed  in  water 


Fig.  600. 


Fig.  601. 


Polytrichum  commune. 

Capsule  with  operculum.  Section  of  young  capsule, 

under  the  compound  microscope,  soon  (if 
ripe)  burst  at  the  summit  and  discharge  the 
spermatozoids;  these  usually  escape  still 
enclosed  in  their  parent  cells,  which  when 


Fig:.  602. 


Fig.  603. 


Polytrichum  commune, 
Fragment  of  peristome. 

Magn.  100  diams. 


Columella  with  section 
of  the  apophysis. 

25  diams. 


Magn. 


first  discharged  cohere  in  a gelatinous  mass, 
but  the  ciliated  spermatozoids  (PI.  32.  fig. 
33)  escape  and  swim  actively  in  the  water. 
They  require  at  least  an  eighth  object-glass 
for  exanunation ; and  the  cilia  are  seen  most 
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cleai’ly  after  drnng  the  object,  or  treating 
with  tincture  of  iodine. 


Fig.  604.  Fig.  606. 


Polytrichum  commune, 

Male  inflorescence.  Innovation  from  male 

One-half  nat.  size.  inflorescence. 

Magn.  5 diams, 

Bibl.  Wilson,  Bryol.  Bntann.  p.  205  et 
seq. ; Thuret,  Ann.  des  Sc.  Nat.  3 s^r.  xvi. 
p.  26,  pi.  14. 

POLYZOA  or  BEYOZOA.— A class  of 
Animals,  belonging  to  the  subkingdom 
MoUusca. 

CJtar.  Polypiform,  aggi’egate ; individual 
bodies  microscopic,  contained  in  homy  or 
calcareous  cells,  often  connected  by  tubular 
stems,  forming  a usually  branched  polypi- 
dom ; mouth  surrounded  by  long,  ciliated, 
uncontractile  tentacles ; alimentary  canal 
folded,  mouth  and  anus  separate,  but  near 
each  other.  Marine  and  aquatic. 

The  Polyzoa  were  formerly  associated 
with  the  Polypes,  to  which  in  general  sti-uc- 
ture  and  appearance  they  bear  considerable 
resemblance.  Leuckart  places  them  between 
the  Annulata  and  Rotatoria. 

They  are  found  everywhere  on  the  sea- 
shore, either  rooted  to  or  forming  a crust 

Sin  submerged  rocks,  stones,  shells,  &c. 

e polypidom,  sometimes  called  cenceciura 
or  polyzoary,  is  usually  of  a whitish  or 
brownish  colour,  of  a homy  or  calcareous 
texture,  and  consists  either  of  cells  or  cups 
simply  aggregated  (PI.  33.  figs.  17,  20),  or 
connected  by  tubular  stems,  and  often  ar- 
ranged in  elegant  plant-like  fomis  (PI.  33. 
fig.  6 fl).  Sometimes  the  cells  are  immersed 
in  a structureless  jelly. 


The  cells  are  lined  with  a delicate  mem- 
brane (endocyst),  which  terminates  at  the 
base  of  the  tentacles,  to  be  reflected  upon 
the  alimentaiy  canal ; this  possesses  a mi- 
nutely cellular  stmcture.  The  polyzoal  cells 
are  oi  various  forms,  mentioned  under  the 
enera,  and  they  are  often  furnished  with 
ristles  or  spines.  At  or  near  the  distal  end 
of  each  cell  is  the  orifice,  through  which  the 
tentacles  and  more  or  less  of  the  body  of 
the  animals  is  protmded.  In  the  marine  or 
Infundibulate  order,  the  stmcture  of  the 
cell-mouth  is  used  as  a character, — those  in 
which  it  is  terminal  and  simple  (PI.  33. 
fig.  30)  forming  the  Cyclostomata,  and 
those  in  which  it  is  subterminal,  curved, 
and  furnished  with  a moveable  lid,  the  Chei- 
lostomata  (PI.  33.  fig.  5 b) ; whilst  in  the 
Ctenostomata  there  is  a comb-like  cii’culai’ 
fringe  of  bristles  connected  by  a membrane 
sun’ounding  the  cell-orifice,  visible  when 
the  body  is  partly  protmded. 

Curious  appendages  are  found  attached 
mostly  to  the  cells  of  the  poljq)idoms.  The 
first  are  called  bird’s-head  processes  or  avi- 
cidaria  (PI.  33.  figs.  5 6*,  and  fig.  26).  They 
consist  of  a body  (fig.  26/),  a hinge-  or 
lower-jaw-like  process  (fig.  26  e),  andastallr 
(/).  They  are  attached  by  the  stalk  to  the 
interior  of  a round  hollow  process,  projecting 
slightly  from  the  surface  of  the  polypidom 
(fig.  26  a).  The  body  is  divided  by  an 
oblique  ridge  (fig.  26  d)  on  its  inner  sm’- 
face  into  two  cnambers.  The  lower  portion 
is  moved  up  and  down  by  an  elevator  and 
depressor  muscle  (fig.  26  c).  During  life  the 
motion  is  constant;  and  it  continues  long 
after  the  death  of  the  animal.  These  bodies 

Siar  analogous  to  the  pediceUaria  of  the 
inodemiata. 

The  second  kind,  called  vibractda,  consist 
of  a hollow  process  (fig.  5 d,  6),  fr-om  which 
a -vibrating  filament  (fig.  5 d,  d)  projects. 
The  interior  of  the  process  is  filled  with  a 
contractile  substance  which  moves  the 
filament. 

The  body  is  usually  oblong  or  elongate. 
At  its  anterior  end  is  a ring  or  disk  (hpho- 
phore^,  upon  which  the  tentacles  are  jflaced ; 
this  IS  perfect  in  the  Infundibulata,  but 
deficient  at  one  part,  or  horse-shoe  shaped 
in  the  Hippocrepia  (PI.  33.  figs.  3 c & 9). 
The  tentades  ai-e  hollow,  closed  at  the  end, 
uncontractile,  coated  externally  with  cilia 
on  the  sides  next  each  other,  and  communi- 
cate with  the  cavity  of  the  body;  through 
apertures  in  the  disk.  In  most  of  the  II  ip- 
pocrepia,  the  tentacles  are  suiTounded  at  the 


POLYZOA. 


POMPHOLYX. 


[ 570  ] 


base  by  a transparent  cup-like  membrane 
(calyx),  prolonged  somewhat  upon  each  ten- 
tacle, and  mostly  dentate  at  the  margin. 

Digestive  System. — The  mouth  is  situated 
in  the  middle  of  the  tentacidar  disk  (PI.  33. 
fig.  3 c),  and  is  closeable  in  the  Hippocrepia 
by  an  epiglottis-like  hollowvalve  (epistome), 
which  IS  absent  in  the  Infundibulata ; at  the 
base  of  this  valve  is  an  apertm’e  which  per- 
forates the  disk  to  open  into  the  abdominal 
cavity.  The  mouth  terminates  in  a pharynx 
(PI.  33.  fig.  6 e,f)  and  oesophagus  (fig.  18*, 
b,  d)  often  of  considerable  len^h,  which  is 
sometimes  succeeded  by  a strongly  muscular 
gizzai’d.  Next  comes  the  stomach  (figs. 

6 e,  h*,  18*,  /),  often  very  capacious,  and 
with  an  appendix  (fig.  18*  e),  and  finally  the 
intestine  (fig.  18*  g),  which  terminates  out- 
side, but  close  to  the  disk  (fig.  5 e,  c).  Thus 
the  alimentaiy  canal  is  bent  upon  itself,  the 
two  orifices  being  very  near  each  other. 

The  alimentary  canal  consists  of  three 
coats : an  inner  rugose,  composed  of  cells 
with  brownish  contents,  and  representing  a 
liver  ; a middle,  composed  of  colomless 
nucleated  cells ; and  an  outer,  thin,  cellular 
coat,  probably  containing  muscular  fibres. 
The  mouth  and  more  or  less  of  the  upper 
poi-tion  of  the  alimentary  are  ciliated. 

The  walls  of  the  cavity  of  the  abdomen, 
the  interior  of  the  disk  and  of  the  tentacles 
all  communicate,  and  are  filled  with  a clear 
liquid,  in  which  uTegular  particles  float, 
and  in  which  a constant  rotatory  motion 
exists,  produced  partly  by  muscular  action, 
and  pai-tly  by  cilia.  This  liquid  coivesponds 
to  a chyiaqueous  fluid,  and  perfomis  the 
chyliferous,  sanguiferous  and  respiratory 
functions ; for  there  are  no  distinct  respira- 
tory organs  nor  blood-vessels. 

The  muscular  system  is  well-developed, 
the  fibres  being  transversely  striated;  the 
principal  arising  from  the  bottom  of  the 
cells,  and  being  inserted  into  the  sides  of 
the  oesophagus,  so  as  to  exert  a retracting 
action  upon  the  body. 

The  nervous  system  consists  of  an  oval 
ganglion  attached  to  the  oesophagus,  and 
giving  off  branches  to  the  tentacles,  ali- 
mentaiy  canal,  &c. 

Itqjroduction. — The  Polyzoa  are  propa- 
gated by  gemmation,  and  by  the  agency  of 
sexual  organs. 

Two  kinds  of  gemmation  occm\  In  the 
first,  the  gemmaj  are  developed  externally 
from  the  parent-cells,  and  usually  near  the 
orifice,  but  often  from  the  stem  ; these 
gemnifc,  on  attaining  their  full  development. 


remain  attached  to  the  parent,  thus  forming 
the  compound  organism.  In  the  second, 
they  are  formed  internally,  upon  the  funi- 
culus, afterwards  becoming  free  within  the 
abdominal  cavity,  from  which  they  escape 
at  an  orifice  near  the  disk,  according  to  Vau 
Beneden,  although  this  is  denied  by  Allman. 
The  latter  kind,  which  are  often  called  ova, 
have  an  external  hard  coat,  exhibiting  the 
appearance  of  a marginal  ring,  and  are  often 
of  a dark  colom\  Their  development  is  not 
dependent  upon  impregnation;  and  they 
seem  to  conuspond  to  the  winter  ova  of  the 
Entomostraca,  &c. : Alhnan  proposes  the 
name  statoblasts  for  them.  The  sexual 
organs,  which  usually  exist  together  in  the 
same  cells,  consist  of  a roundish  ovary, 
attached  by  a short  pedimcle  near  the  orifice 
of  the  cells ; whilst  the  testis  is  a roundish 
iiTegular  mass  attached  to  the  funiculus. 
The  ova,  which  are  first  set  free  in  the  abdo- 
minal cavity,  are  ciliated  and  swim  freely. 

The  Polyzoa  are  divided  into  two  orders : 

1.  Hippocrepia  (Phjlactolcemata,  All- 
man).  Tentacular  disk  horseshoe-shaped 
or  bilateral,  mouth  with  an  epistome.  Mostly 
aquatic. 

2.  Infundibulata  (Gymnolcemata,  AU- 
man).  Disk  circular,  or  nearly  so,  epistome 
absent.  Mostly  marine. 

The  synopsis  of  the  suborders  is  given 
under  the  respective  heads,  excepting  that 
of  the  C3"clostomata,  which  is  omitted,  and 
may  find  place  here. 

Suborder  Cyclostohata  (see  Infundi- 
bulata). Two  families : 

1.  Tiihidiporidce.  Polypidom  calcareous, 
massive,  circular,  or  lobed  or  dirided  dicho- 
toniously;  cells  long  and  tubular,  orifice 
round,  prominent,  and  unconstricted. 

2.  Oi'isiadcs.  Polypidom  plant-like,  jointed, 
branched ; cells  tubular,  in  one  or  two  rows ; 
oiifices  round,  alternately  facing  opposite 
sides. 

Bldl.  Johnston,  Bnt.  Zooph.  253  ; Busk, 
Catal.  of  Marine  Polyzoa  (Brit.  Mus.)  ; 
Siebold,  Verglcich.  Anat.  25  ; Farre,  Phil. 
Trans.  1837 ; Dumortier  and  Van  Beneden, 
3Iem.  de  I’Acad.  de  Bruxelles,  1850 ; Vogt, 
Zool.  Brief e,  i.  246 ; Lister,  Phil.  Trans. 
1834;  Couch,  Corn.  Fauna-,  Hancock,  Ann. 
Nat.  Hist.  1850,  v. ; Leuckart,  Van  d.  Hoe- 
ven's  Zoologie  (Nachtrdge),  47 ; Allman, 
Freshwater  Polyzoa ; Gosse,  Mar.  Zool.  ii.  1. 

POMPHOLYX,  Gosse. — A genus  of  Eo- 
tatoria,  of  the  family  Brachionisa. 

Bibl.  Gosse,  Ann.  Nat.  Hist.  1851.  viii. 
p.  203. 
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PONTIA,  Fabr.— A ^'eiuia  of  Lepidopte- 
rous  Insects,  of  the  family  Papilionidee. 

This  genus  contains  some  of  the  com- 
monest butterflies,  as  P.  brassiccs,  the  large- 
cabbage  butterfly ; P.  rapte,  the  small-cab- 
bage butterfly;  and  P.  napi,  the  green-veined 
white  butterfly. 

The  foim  and  stincture  of  certain  scales 
existing  upon  the  under  side  of  the  wings 
of  the  males  are  curious ; and  the  markings 
were  formerly  found  so  difficult  to  render 
distinct,  that  the  scales  were  used  as  test- 
objects. 

In  the  male  P.  brassica  the  upper  surface 
of  the  anterior  wings  is  free  from  spots, 
whilst  in  the  female  there  are  two  black 
spots  in  that  situation.  The  peculiai’  scales 
are  represented  in  PI.  27.  fig.  24;  fig.  26 
exhibits  a portion  of  the  wing  with  the 
ordinai'y  sc^es. 

In  P.  rapcB  and  P.  7ia^i  the  anterior  -wings 
of  the  males  have  a smgle  spot  upon  the 
upper  smlace,  whilst  there  are  two  upon 
each  wing  in  the  females.  The  peculiar 
scales  bear  considerable  resemblance  in  the 
two  species  (PI.  27.  fig.  23  a,  scale  of  P. 
rapce ; fig.  23  b,  portion  of  wing,  sho-wing 
the  points  of  attachment  of  the  two  kinds 
of  scales). 

The  scales  may  be  separated  by  gently 
pressing  the  imder  siu’face  of  the  wings 
against  a slide. 

See  ScAi.ES  of  insects  and  Test  - ob- 
jects. 

Bibl.  Westwood,  Brit.  Butteiilies. 

POPPY. — The  seeds  of  Poppies  {Pa- 
paver,  L.,  Nat.  Order  Papaveracese)  are  ele- 
gant opaque  objects  under  a low  power,  the 
testa  being  pitted  so  as  to  produce  a reticu- 
lated siuface  (PI.  31.  fig.  14). 

POROSITY  OF  BODIES.— That  aU  bo- 
dies are  porous  to  a greater  or  less  degi’ee, 
allowing  vapoui-s  and  gases  to  pass  through 
tlieir  substance,  is  an  established  fact  in 
physics  and  physiology.  The  passage  of 
solid  particles,  also,  as  charcoal  and  sul- 
phur, through  certain  organic  tissues  in 
w'hich  no  apertures  have  hitherto  been  de- 
tected, as  the  skin  and  mucous  membranes, 
has  recently  been  attested  by  several  ob- 
servers. 

M.  Keber  believes  that  he  has  detected 
the  existence  of  pores  in  all  bodies  of  what- 
ever kind ; these  he  finds  in  the  dots,  sti-eaks 
and_  irregular  markings  from  1-11,000  to 
l-^,000'  in  diameter,  visible  in  minute  and 
thin  scrapings  and  fragments  of  (dry)  solids, 
as  particles  of  dust,  scrapings  from  a piece 


of  bladder,  &c.  This  view  does  not  require 
a serious  refutation.  Of  evidence  that  the 
markings  are  pores,  there  is  none ; and  on 
examining  a thoroughly'  cleaned  and  thin 
piece  of  the  membrane  of  a vegetable  cell, 
we  do  not  perceive  anything  coivesponding 
to  pores.  If  the  true  pores  are  ever  detected 
by  the  microscope,  there  can  be  little  ques- 
tion that  they  will  exhibit  a beautifully 
regular  arrangement ; whereas  the  so-called 
ores  of  the  author  are  totally  devoid  of 
efinite  arrangement. 

Bibl.  Keber,  Mikrosk.  TIntersuch,  iib.  die 
Porositat  d.  Kbrper,  and  Phil.  Mag.  1854. 
pp.  287  and  370. 

POROUS  STRUCTURES  of  Plants. 
— What  are  ordinarily  called  porous  tissues 
in  vegetable  anatomy  are  described  in  ac- 
cordance -with  their  real  nature  under  the 
head  of  Pitted  stbuctuees.  True  pores 
do,  however,  occur  in  the  walls  of  vegetable 
cells,  from  secondary  or  ultimate  changes  in 
their  character.  They  are  seen  in  the  cells 
of  the  leaves  of  Leucobrgum  and  Sphagnum 
(see  Sphagnace.®).  Other  regular  orifices 
are  produced  in  the  walls  of  the  cells  of 
many  of  the  zoospore-producing  Confeivse, 
as  Conferva,  Cladophora,  Enteromoipha,  &c. 
(see  PI.  5).  The  waU  of  the  sporangial  cell 
of  Achlya  presents  analogous  openings ; and 
according  to  Cohn,  pores  are  produced  in 
the  spore-ceUs  of  Sph.®roplea  to  admit 
the  spermatozoids.  The  pits  and  the  inter- 
stices between  reticulated  fibrous  secondary 
deposits  are  often  changed  into  true  holes 
in  old  cells ; but  this  is  a result  of  decay  of 
the  primary  membrane ; it  takes  place  very 
early,  however,  at  the  contiguous  ends  of 
Spiral  - fibrous  and  Pitted  cells  coa- 
lescing to  form  ducts,  changing  the  septmn 
foi-med  by  the  adjoining  ends  into  a kind  of 
gi-ating,  or  irregularly  tom  diaphragm. 

Bibl.  See  the  heads  refen-ed  to  in  this 
ai'ticle. 

PORPHYRA,  Ag. — A genus  of  Poi-phy- 
racese  (Florideous  Algse),  with  an  ex- 
panded, membranous,  shortly-stalked  fr-ond, 
composed  of  a single  layer  of  cells  approxi- 
mated in  fom-s,  the  contents  of  pui-ple  or 
red  colour.  linctification  consisting  of — 
1.  scattered  sort  of  oval  spores ; 2.  tetraspores 
(crucial)  immersed  in  the  frond;  and  3. 
antheridia,  on  the  same  or  distinct  plants. 
P.  laciniata  and  vulgaris  are  common  on  our 
coasts. 

Bibl.  Ilaivey,  Brit.  Mar.  Alg.  p.  261, 
pi.  25  A ; Thuret,  Mcmoires  de  la  Socim  dc 
Cherbourg,  ii.  1851 ; Ann.  dcs  Sc.  Xal.  4 sdr. 
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iii.  p.  5 ; Derbes  and  Solier,  Supplement  uux 
Comptes  Itenclus,  i. 

PORPHYRACE/E. — A tribe  of  Flori- 
deous  Al^se  (according  to  Tburet),  of  low 
organization,  forming  Ulvoid  membranous 
fronds  or  strata  of  Confervoid  filaments,  of 
a purple  or  red  colour.  They  are  placed 
among^  the  Ulvacese  by  most  authors,  but 
difler  in  the  absence  of  the  zoospores  and, 
according  to  Thm’et,  the  presence  of  tetra- 
spores  and  antheridia.  They  are  marine, — 
Porphyra  growing  on  rocks  and  stones, 
Bangia  the  same,  or  parasitic  upon  Zostera, 
Algae,  &c. 

British  Genera. 

1.  Porphyra.  Frond  plane,  membranous, 
veiy  thin,  of  a piu-ple  colour,  with  oval 
spores  in  sori,  and  tetraspores  (square)  scat- 
tered all  over  the  frond. 

2.  Bangia.  Frond  filiform,  tubular,  com- 
posed of  numerous  radiating  cells  in  trans- 
verse rows,  enclosed  ■within  a continuous 
hyaline  sheath. 

PORPHYRIDIUM,  Niig.  = Palmella 
omenta  ? 

PORRIGO.  See  Favus. 

POTASH,  AND  ITS  SALTS. 

Caustic  Potash. — The  steength  of  the  solu- 
tion may  be  that  of  the  Liq.  Potassae  of  the 
Pharmacopoeia.  But  we  prefer  a stronger 
solution  made  -with  1 drachm  of  the  potassa 
fusa  or  stick-p^otash  of  the  shops,  and  1 fluid 
oz.  of  water.  The  solution  shomd  be  allowed 
to  settle,  and  the  clear  portion  poured  off 
into  one  of  the  test-bottles  (Intb.  p.  xxiii). 

Some  remarks  are  made  upon  the  action 
of  potash  in  the  Intb.  p.  xxx-viii,  and  others 
under  the  heads  of  tlie  tissues,  &e.  On 
treating  organic  substances  -with  this  re- 
agent, the  cystic-oxide-like  crystals  of  the 
carbonate  (PI.  6.  fig.  7*)  -will  frequently  be 
formed. 

Chromates  of  Potash. — The  bichromate  is 
used  in  the  prepai’ation  of  the  chromate  of 
lead  for  injection.  Its  crystals  polarize 
well.  The  neutral  chromate  is  also  some- 
times used  for  preparing  injections. 

Nitrate  of  potash,  nitre,  or  saltpetre. — 
This  salt  is  dimorphous : it  usually  crystal- 
lizes in  six-sided  prisms  -with  dihedral  sum- 
mits, or  in  other  forms  belonging  to  the 
right-rhombic  prismatic  system.  But  some- 
times it  assumes  the  fonn  of  obtuse  rhom- 
bohedra,  resembling  those  of  nitrate  of  soda, 
and  referable  to  the  rhombohedric  system. 

The  crystals  exhibit  veiy  beautifully  the 
phaenomena  of  Analytic  Cbystals. 


Bibt,.  That  of  Chemistby. 

PUTTIA,  Ehr. — ^A  genus  of  Pottiaceoiis 
Mosses,  including  some  of  the  Gymnostoma 
and  Weissice  of  Hedwig  and  others.  Wilson 
separates  as  Anacalyptce  the  species  with  a 
peristome  (fig.  606). 


Fig.  606. 


Fottia  csespitosa. 
Fragment  of  peristome. 
Blagnified  50  diameters. 


POTTIACEH3.  — A tiibe  of  Pottioid 
Mosses. 

Synopsis  of  Genera. 

1.  Pottia.  Calyptra  dimidiate.  Peri- 
stome simple  or  wanting ; if  present,  com- 
posed of  lanceolate  articulate  teeth,  simple 
or  -with  a longitudinal  line,  rugulose  and 
somewhat  fleshy. 

2.  IHchostomum.  Calyptra  dimidiate. 
Peristome  simple,  sixteen  teeth  split  to  the 
base  into  two  cilia,  or  irregularly  and  there- 
fore into  more  than  two,  erect,  stiff,  and  not 
t-wisted. 

3.  Barhula.  Calj’ptra  dimidiate-hood- 
shaped. Peristome  simple,  ciliifomi ; cilia 
thii'ty-two,  solitary  or  approximated  in  pairs 
on  a more  or  less  exserted  basilar  mem- 
brane, split  into  two  cilioles  behind,  very 
long,  ai’ticulate-rugulose,  t'wisted  to  the  left, 
rarely  to  the  right,  in  one  or  several  spires, 
hygroscopic.  Cells  of  the  opercidum  and 
calyptra  twisted  in  the  same  way. 

4.  Ceratodon.  Calyptra  dimidiate.  Peri- 
stome simple ; teeth  sixteen,  connate  at  the 
base  into  a cellular  membrane,  split  into 
two  long,  nodosely  articulated,  dark-coloured 
arms,  paler  on  each  side,  densely  trabeculated 
at  the  lower  part.  Capsule  thick-skinned, 
shining,  nodding,  -with  a somewhat  nodose 
collum;  annulate. 

5.  Weissia.  Calyptra  dimidiate.  Peii- 
stome  simple  or  wanting ; if  present,  com- 
posed of  sixteen  lanceolate  or  subulate, 
entire  or  cribrose,  equidistant  teeth. 

POTTIOIDE.iE. — A family  of  operculate 
Mosses  belonging  to  the  Acrocarpi,  but 
sometimes  Pleurocarpous  by  innovating 
branches.  Leaves  of  very  varied  fonn. 
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with  a terete  nerve ; cells  parenchymatous, 
perfectly  hexagonal  or  squarish  six-sided, 
always  looser  at  the  base,  sometimes  very 
lax,  more  or  less  pellucid,  often  exceedingly 
transparent,  large,  fragile,  rigid,  foraminate, 
bearing  on  the  upper  side  solitary  papillte 
or  several  confluent  papillae  (hence  often 
truncate  and  tuberculate  at  the  apex),  placed 
in  the  middle  of  the  cell ; cells  mostly  full 
of  chlorophyll,  sometimes  with  a primordial 
utricle,  often  very  small  and  thickened. 
Capsule  erect,  rarely  inclined,  oval,  elliptic 
or  pear-shaped  oblong,  smooth  or  striate, 
the  opercidum  mostlj^  conical  or  beaked. 

This  family  is  divided  into  three  tribes ; 

1.  Calympeeace.®.  Basilar  cells  of 
the  leaves  rigid,  hyaline,  often  very  brittle, 
more  or  less  ample,  empty,  distinctly  fora- 
minated. 

2.  PoTTiACE.®.  Basilar  cells  of  the  leaves 
soft,  pellucid,  longer,  mostly  empty,  rarely 
contaming  a persistent  primordial  utricle. 

3.  Ohthothichace.®.  Basilar  cells  of 
the  leaves  with  onljr  the  very  lowest  soft, 
the  upper  mostly  thickened,  rarely  pellucid 
and  normal. 

PRASIOLA,  Meneghini. — A genus  of 
Ulvacese  (Confervoid  Alg*),  separated  from 
Monostrojna,  Thuret,  by  the  aiTangement 
of  the  quadiigeminate  cells  of  the  frond  in 
lines,  with  wide  intercellular  walls:  from 
XTka  by  the  existence  of  only  a single  layer 
of  cells,  and  from  both  by  the  absence  (?) 
of  a reproduction  by  zoospores ; from  Schizo- 
gonimn  bv  the  frond  consisting  of  expanded 
plates.  The  species  are  included  under  Ulva 
(the  terrestrial  forms)  in  the  Brit.  Flora  and 
Harvey’s  Alga,  ed.  1.  They  have  recently 
been  examined  by  Jessen,  who  finds  the 
fronds  proliferous  at  the  margins ; the 
‘ spores  ’ he  describes  as  consisting  of  mo- 
tionless cells  foimed  of  the  entire  contents  of 
the  cells  of  the  fr’ond,  set  free  by  the  solution 
of  the  parent-ceU.  The  reproduction  of  this 
g^oup  seems  to  us  to  require  further  inves- 
tigation. Jessen  includes  here  the  British 
species,  P.  calophylla,  oispa,  furfuracea,  and 
a form  which  he  names  P.  stipitata,  differing 
from  the  last  chiefiy  in  the  narrowly  wedge- 
shaped,  stipitate  character  of  the  frond : pro- 
bably the  three  last  constitute  only  varieties 
of  one  species. 

Bibl.  Zes&^n,PrasiolcB Monograph.  Kilise, 
1848 ; flarvey,  Brit:  Alg.  ed.  1.  p.  171 ; 
II  assail,  Brit.  Freshto.  Alg.  p.  297,  pis.  77, 
78;  Kiitz.  »^.  Alg.  p.  472. 

PREPARATION  of  microscopic  objects 
for  examination  and  preservation. — Some 


remarks  on  the  former  point  will  be  found 
in  the  Introduction,  p.  xxviii ; and 
under  many  of  the  general  articles,  such  as 
Diatomaceae,  Coal,  Ovule,  &c.,  special 
directions  are  given.  A few  general  remarks 
may  be  offered  in  this  place.  The  parts  of 
bodies  are  separated  by  means  of  the  mounted 
needles  under  a dissecting  microscope,  or  by 
means  of  sections,  according  to  the  nature 
of  the  views  which  it  is  desired  to  obtain. 
With  regard  to  the  former  operation,  it  need 
be  observed  merely  that  it  is  usually  to  be 
performed  imder  water,  in  a watch-glass, 
glass  ceU,  or  other  convenient  holder. 

The  preparation  of  sections  is  a more 
complicated  process.  Soft  parts  of  animals 
are  nest  sliced  by  means  of  a Valentin’s 
knife ; but  firmer  structures,  such  as  horn, 
may  be  cut  with  a sharp  razor.  Vegetable 
structures  in  general  are  sliced  with  a razor, 
which  must  be  kept  very  sharp,  and  rubbed 
on  a strop  frequently  while  in  use,  and 
always  before  putting  it  away.  Fresh 
stems,  thick  leaves,  &c.,  maybe  simply  held 
in  the  fingers ; thin  objects,  such  as  leaves, 
petals,  &c.,  are  best  placed  in  a split  cork, 
the  halves  of  which  are  kept  together  by 
insertion  in  the  neck  of  a vial  or  a test-tube, 
which  at  the  same  time  seiwes  as  a handle. 
Sometimes  it  is  advantageous  to  immerse 
objects,  especially  soft  or  very  small  ones,  in 
thick  mucilage  of  gum-arabic,  and  to  allow 
this  to  dry  imtil  tough  enough  to  be  cut  by 
the  razor ; the  slices  are  freed  from  gum  by 
immersion  in  water.  Dry  objects,  such  as 
wood,  dried  leaves,  seeds,  &c.,  must  be  soft- 
ened by  soaking  in  water  before  slicing. 
Small  firm  objects,  such  as  seeds,  are  most 
easily  sliced  when  fixed  in  a bit  of  white 
wax  or  stearine,  which  may  be  done  by 
placing  them  on  the  surface  of  the  latter, 
and  stirring  them  into  the  substance  melted 
by  the  application  of  a hot  wire.  Most 
slices  of  vegetable  objects  are  obscured  by 
air -bubbles  engaged  in  the  intercellular 
passages,  &c.  In  old  wood  and  similar  ob- 
jects the  air  is  readily  driven  out  by  heat; 
in  fresh  structures,  where  heat  may  coagu- 
late or  dissolve  matters,  the  air  may  be 
allowed  to  dissolve  or  escape  by  itself,  which 
requires  time,  or  may  be  removed  by  ex- 
haustion. A substitute  for  a regular  air- 
pump  may  prove  useful  to  the  microscopist, 
consisting  of  a piece  of  thick  and  stout  glass 
tube,  closed  at  one  end,  containing  a tight- 
fitting  piston,  with  a valve  opening  up- 
wards; the  object  being  placed  in  water 
(or  other  liquid)  at  the  bottom,  a single 
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raising  of  tlie  piston,  or  at  all  events,  two 
pulls,  will  draw  out  all  the  air,  and  the 
water  will  take  its  place.  This  apparatus 
may  be  used  also  for  satm’ating  dry  objects 
with  oil  of  turpentine  (for  moimting  in 
balsam),  or  with  oil,  to  produce  transpa- 
rency. 

Sections  of  woods,  &c.  which  are  to  be 
mounted  in  liquids,  should  be  soaked  for 
some  little  time  in  spirit  or  tmpentine,  to 
remove  resins,  &c.  A special  apparatus  is 
made  for  slicing  such  objects ; but  this  is  not 
of  much  use  except  when  large  numbers  of 
veiy  perfect  sections  of  the  same  kind  are 
required  for  pui-poses  of  sale,  &c. 

It  need  scarcely  be  said  that  sections  re- 
quire to  be  made  in  various  directions  in 
studying  objects  by  these  means.  Thus 
.stems  should  be  sliced  horizontally,  and  per- 
pendicularly both  parallel  to  the  medullaiy 
rays  and  at  right  angles  to  them,  &c.  A\’Iien 
working  with  high  powers,  it  is  necessaiy  to 
• be  on  our  guard  aguinst  appearances  of 
striation  or  fibres  which  may  he  produced 
by  the  fine  notches  in  the  cutting  instru- 
ment. 

The  stmctm’e  of  laminated  shells,  &c. 
may  often  be  seen  in  fragments  broken  off 
by  the  point  of  a knife.  But  sections  of 
shell,  bone,  &c.  are  best  made  by  sawing  off 
thin  pieces  with  a frame-saw  having  a 
watch-spring  blade,  giinding  them  dovm 
upon  a water-of-A}T  or  some  other  stone, 
and  polishing  them  upon  a clean  leather- 
hone  or  strop  with  putty-powder  and  water, 
finally  upon  a dry  hone  alone. 

Sections  of  very  hard  substances,  as  agate, 
&c.,  are  so  easily  made  by  jewellers,  that  a 
description  of  the  process  is  scarcely  neces- 
sary. They  are  made  by  means  of  a circular 
iron  plate,  made  to  rotate  by  a lathe,  its 
margins  being  coated  with  a mixture  of  oil 
and  diamond  dust.  They  are  then  ground 
upon  a plate  of  metal  with  emery-powder 
and  water,  and  polished  upon  a fiat  surface 
of  pitch  with  putty-powder  and  water. 

In  grinding  and  polishing  sections  of  hard 
structures,  it  is  often  requisite  to  cement 
them  to  a slide  with  Canada  balsam,  heat 
being  applied  until  the  balsam  has  become 
so  hard  as  to  fix;  the  section  firmly  to  the 
slide.  As  soon  as  one  side  has  been  polished, 
the  section  is  removed  from  the  slide,  the 
balsam  being  rendered  soft  by  heat,  the  po- 
lished side  cemented  to  the  glass,  and  the 
other  side  polished.  The  balsam  may  after- 
wards be  separated  from  the  section  by  ma- 
ceration in  oil  of  turpentine,  aether,  &c. 


PRESERVATION  of  microscopic  ob- 
jects.— Under  this  head  we  shall  consider 
the  aiTangement  of  microscopic  objects  for 
peiinanent  preservation,  or  the  Mounting 
of  them,  as  it  is  called,  supposing  that  they 
have  been  prepared  (Phepahation)  in  such 
manner  as  to  render  this  desirable.  We 
shall  first  notice — 

Dry  objects,  or  those  which  exhibit  their 
structural  peculiarities  in  the  dry  state. 
These  are  sometimes  mounted  alone,  at 
others  when  immersed  in  some  preservative 
compound. 

1.  In  the  (117  and  uncovered  state,  they 
are  occasionally  moimted  upon  disks  of  cork, 
leather,  or  pasteboard,  the  surface  upon 
which  the  object  is  to  be  placed  being  black- 
ened by  a coating  of  very  fine  lamp-black 
mixed  vrith  warm  size  or  gum-water,  or  by 
a piece  of  dull  black  paper  pasted  upon  it ; 
the  simplest  way  of  making  the  disks  is  to 
paste  black  paper  upon  thick  soft  leather, 
and  cut  out  the  disks  with  a punch,  like  gun- 
wads.  The  obj  ect  is  fastened  to  the  disk  with 
a little  solution  of  marine  glue  in  naphtha, 
or  with  gum.  The  disks  are  sold  in  the  shops. 
They  are  usually  transfixed  with  a pin,  by 
which  they  may  be  fixed  in  the  forceps  imder 
the  microscope,  and  may  be  fastened  to  the 
bottom  of  a box  lined  -(\uth  sheet-cork  when 
not  in  use.  The  advantage  of  this  plan  is 
its  simplicity  5 its  greater  disadvantage, 
however,  is  that  the  objects  are  liable  to  in- 
jiuy,  and  become  covered  with  dust.  It 
answers  very  well  for  common  objects, 
seeds,  minute  lichens,  &c. ; but  when  the 
objects  are  of  value,  they  should  be  mounted 
in  a cell. 

2.  The  cell  may  be  made  of  a square  piece 
of  card-boai’d  or  pasteboard,  of  suitable 
thickness,  with  a hcile  punched  in  the  mid- 
(Ue,  fastened  to  a slide  by  marine  glue  or 
Canada  balsam  ; the  object  being  fixed  to 
the  slide  by  a little  of  either  of  the  above 
cements,  and  a thin  glass  cover  cemented  to 
the  card-boai’d.  Or  the  whole  may  be  fast- 
ened together  with  paste : first  a piece  of 
black  paper  upon  the  middle  of  the  slide, 
then  the  peiforated  square,  next  the  object, 
and  lastly  the  cover.  The  square  of  paste- 
board may  be  replaced  by  a glass  ring,  a 
perforated  square  of  glass,  or  a piece  of 
sheet  gutta  percha. 

3.  When  the  ohjects  are  minute  or  very 
thin,  the  square  of  pasteboard  may  be  dis- 
pensed with,  and  they  may  be  mounted  thus: 
they  are  to  be  laid  upon  a slide,  and  a cover 
of  thin  glass  placed  upon  them ; a piece  of 
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paper  larger  tlian  tlie  cover,  with  a portion 
cut  from  the  middle  larger  than  the  object, 
is  then  covered  with  paste,  and  a minute  or 
two  allowed  to  elapse,  that  the  paper  may 
become  thoroughly  imbued  vrith  it,  the 
superfluous  paste  being  removed  with  the 

5aste-brush  ; the  paper  with  the  pasted  side 
ownwards  is  then  laid  upon  the  cover  and 
the  adjacent  portions  of  the  slide,  and  gently 
pressed  with  a cloth,  that  it  may  be  accu- 
rately applied  to  the  glass  surfaces.  The 
whole  is  tnen  allowed  to  dry.  The  principal 
point  in  this  process  is  the  complete  removal 
of  the  superfluous  paste  before  the  paper  is 
applied.  K this  be  not  effected,  it  will  be 
drawn  by  capillary  attraction  between  the 
cover  and  the  slide,  and  reaching  the  object, 
will  spoil  it. 

4.  A very  secure  method  of  mounting 
dry  objects  which  are  not  altered  by  heat, 
consists  in  laying  a ling  or  square  of  black 
japan  upon  a slide,  the  thickness  of  the 
layer  bemg  adapted  to  that  of  the  object, 
and  applying  a pretty  sti’ong  or  long-con- 
tinued neat  imtil  the  cement  becomes  per- 
fectly hard  when  cold.  The  object  is  next 
placed  within  the  ring,  a cover  laid  on,  and 
heat  applied  until  the  cement  becomes  liquid. 
Gentle  pressure  then  brings  the  cement  and 
the  margins  of  the  cover  into  contact ; and 
when  the  cement  becomes  cold,  the  cover  is 
fiimly  flxed  to  the  slide. 

6.  Another  method  of  fastening  the  cover 
to  the  slide  is  by  the  use  of  electrical  cement 
and  balsam  (Cements,  p.  135,  5 b)  mixed 
with  1 or  2 parts  of  tallow. 

6.  Many  dry  objects  can  be  well  preserved 

^y— 

Mounting  in  Canada  Balsam. — When  this 
is  to  be  done,  care  must  be  taken  that  they 
are  thoroughly  dry ; othei-wise  they  will  ac- 
quire a milky  appearance,  from  being  siu’- 
rouuded  by  minute  drops  of  water.  Some 
objects  in  drying  cirri  up  or  become  de- 
formed, although  their  minute  structiu’e 
may  not  be  essentially  changed;  this  may 
be  prevented  by  confining  them  between 
two  slides  tied  together  with  thread,  or  held 
together  by  india-mbber  rings,  sealing-wax 
applied  at  the  two  ends,  or  by  a folded  strip 
of  brass  with  the  ends  riveted.  If  the  ob- 
jects be  of  tolerable  size,  they  are  then 
soaked  in  oil  of  turpentine  kept  in  an  oint- 
ment-pot covered  with  a lid,  for  some  hours, 
or  even  days,  until  the  air  is  entirely  dis- 
placed from  them  by  the  turpentine.  The 
latter  will  often  also  remove  the  colouring 
matter  from  some  objects,  ns  pai-ts  of  insects. 


which  may  or  may  not  be  desirable ; hence 
the  duration  of  the  process  must  i^ary 
accordingly.  A clean  slide  is  then  warmed 
over  the  flame  of  a spirit-lamp,  or  upon  a 
stove,  and  some  clear  oalsam  placed  in  the 
middle  of  it,  and  rendered  more  liquid  by 
further  gentle  heat;  the  object  is  then  care- 
fully removed  from  the  turpentine  with  for- 
ceps, drained,  and  laid  upon  the  warm 
balsam.  Some  more  balsam  is  then  allowed 
to  fall  from  the  warmed  wire  (Balsam) 
upon  the  object,  and  when  this  is  well 
covered  with  it,  a wanned  cover  is  gently 
laid  upon  its  siu’face.  The  superfluous  bal- 
sam then  escapes  at  the  sides  of  the  cover; 
and  this  should  be  aided  by  gentle  pressure. 
The  slide  is  next  maintained  at  a gentle  heat 
upon  a warm  mantelpiece,  or  a piece  of  tin- 
plate (Intb.  p.  xxiv),  until,  when  allowed 
to  cool,  the  balsam  is  perfectly  hard.  As 
soon  as  this  is  the  case,  the  supei-fluous 
portions  are  cut  away  or  scraped  otf  with  a 
knife,  the  surfaces  of  the  glasses  cleaned 
from  any  residue  by  a cloth  wetted  with 
oil  of  tm-pentine,  and  some  sealing-wax 
varnish  applied  to  the  edges  of  the  cover 
and  the  adjacent  portions  of  the  slide. 

7.  The  success  of  the  operation  depends 
mainly  upon  two  circumstances,  viz.  the 
object  having  been  thoroughly  dried,  and 
the  exclusion  of  air-bubbles.  The  fonner 
constitutes  no  difficulty,  time  being  all  that 
is  required ; but  the  latter  requires  that  the 
object  shall  previously  have  been  thoroughly 
moistened  with  the  turpentine,  and  that  the 
balsam  shall  have  been  added  to  the  object, 
when  laid  in  the  balsam  upon  the  slide, 
before  so  much  of  the  tiupentine  has  evapo- 
rated as  win  allow  air  to  enter  any  minute 
cavities  in  the  object.  The  heat  applied 
should  also  be  gentle ; and  if  the  direct  flame 
of  a spirit-lamp  be  used,  its  application 
should  he  made  rather  to  some  portion  of 
the  slide  near  that  upon  which  the  object  is 
placed,  than  directly  beneath  the  object.  If 
much  heat  be  applied,  bubbles  of  the  vapour 
of  the  turpentine  will  often  disfigure  the 
object  for  a time;  but  these  will  vanish  as 
the  object  becomes  cool. 

If  air-bubbles  have  found  their  way  into 
the  object,  the  slide  must  be  macerated  in 
oil  of  turpentine  until  the  balsam  is  dissolved 
and  the  object  liberated,  and  a fresh  moimt- 
ing  made. 

8.  If  the  object  be  large,  it  must  be 
mounted  in  a cell.  A glass  ring  (sold  in  the 
shops)  of  suitable  thickness  must  first  be 
cemented  to  the  slide  bv  balsam ; more  bal- 
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sain  is  then  added  until  the  cavity  is  filled, 
the  olnectnext  added,  and  the  cover  applied. 

9.  If  the  object  be  minute,  its  removal  for 
maceration  in  the  turpentine  is  not  requisite, 
and  might  entail  the  loss  of  the  object.  It 
must  then  be  laid  upon  a slide,  a drop  or 
two  of  turpentine  added,  and  the  whole 
wanned  imtil  no  air-bubbles  are  visible. 
The  cover  is  then  removed,  most  of  the  tur- 
pentine drained  oftj  balsam  added  from  the 
warmed  wire,  and  the  cover  applied  as  be- 
fore; or  balsam  may  be  placed  upon  the  slide 
near  the  margin  of  the  applied  cover,  and, 
on  applying  a continued  gentle  heat,  it  will 
find  its  way  under  the  cover,  and  replace 
the  turoentine  as  it  evaporates. 

10.  If  air-bubbles  remain  in  parts  of  a 
minute  object,  a cover  should  be  applied, 
tiuq>entine  added,  and  the  slide  held  over  a 
lamp  until  the  tui'pentine  boils,  and  the 
bubbles  disappear  on  cooling.  The  cover  is 
then  removed,  most  of  the  turpentine  al- 
lowed to  evaporate,  the  balsam  added,  and 
the  cover  re-applied. 

11.  Gum  and  Glycenne. — Objects  which 
cannot  be  conveniently  dried  may  be 
mounted  in  a solution  of  gum-arabic  in 
gly'cerine ; the  manipulations  are  much  the 
same  as  with  balsam,  except  that  no  heat  is 
required. 

12.  Mounting  in  liquid. — The  stmctm’e  of 
many  objects  is  so  altered  by  di’ydng,  that 
they  re(juire  to  be  mounted  in  some  preser- 
vative liquid.  These,  if  of  considerable  size, 
must  be  mounted  in  glass  cells. 

13.  The  cells  may  consist  of  glass  lings,  i.  e. 
poidions  cut  transversely  from  pieces  of  glass 
tubes,  of  various  sizes,  according  to  the 
dimensions  of  the  objects.  In  using  these, 
the  ring  is  first  warmed  in  the  fiame  of  a 
spirit-lamp,  being  held  by  steel  forceps ; one 
of  the  ground  surfaces  of  the  ring  is  then 
covered  with  marine  glue  or  balsam  pre- 
mously  melted  in  the  same  flame ; the  sur- 
face of  the  slide  to  which  the  ring  is  to  be 
cemented  is  then  heated  in  the  flame,  and 
whilst  it  is  hot,  the  surface  of  the  ring  coated 
with  the  melted  cement  is  applied  to  it,  and 
the  ring  pressed  firmly,  so  as  to  displace 
the  superfluous  portions.  VTien  cold,  these 
are  to  oe  removed  with  the  point  of  a knife ; 
sometimes  a little  solution  of  potash,  oil  of 
turpentine,  or  naphtha  is  required  for  this 
purpose.  The  cell  is  then  complete,  ex- 
cepting the  lid  or  cover,  which  consists  of 
a circular  plate  of  thin  glass,  of  slightly  less 
diameter  than  that  of  the  outer  margin 
of  the  glass  ring.  The  cell  is  now  to  be 


filled  with  the  preservative  liquid,  the  object 
placed  in  it,  and  the  cover  applied,  being 
made  to  slide  over  the  upper  surface  of  the 
ring,  so  as  to  displace  any  excess  of  liquid, 
and  prevent  the  admission  of  air-bubbles. 
K the  quantity  of  liquid  at  first  put  into  the 
cell  be  not  sufficient,  more  must  be  added, 
until  slight  excess  is  present;  the  superfluous 
portions  may  be  removed  by  a piece  of  blot- 
ting-paper, and  the  margin  of  the  cover  and 
ring  very  carefully  vriped  clean  with  a silk 
handkerchief,  so  that  the  surfaces  may  be 
free  from  all  teaces  of  the  preservative  liquid. 
The  exposed  parts  of  the  upper  surface  of 
the  glass  ring,  and  the  adjacent  margins  of 
the  cover,  are  then  to  be  coated  lightly  with 
one  of  the  liquid  cements,  by  means  of  a 
camel’s-hair  pencil ; and  when  the  first  coat 
is  dry,  another  must  be  laid  on,  so  that  the 
edges  of  the  cover  and  the  adjacent  parts  of 
the  glass  ring  may  be  firmly  cemented  toge- 
ther, and  the  cell  completely  closed,  so  that 
no  evaporation  of  the  contained  liquid  can 
take  place. 

The  important  points  in  this  process  are, 
that  the  heated  cement  used  to  fasten  the 
ring  to  the  slide  must  accmately  coat  every 
portion  of  the  two  surfaces  in  apposition, 
and  that  the  surfaces  to  which  tne  liquid 
cement  is  applied  must  be  perfectly  clean 
and  dry,  so  that  the  cement  may  come  into 
contact  with  the  surfaces  of  the  glass. 

14.  When  the  objects  are  very  large,  the 
rings  may  be  conveniently  replaced  by  cells 
constructed  of  slips  of  glass,  aivanged  so  as 
to  constitute  four  sides  of  a box,  the  bottom 
of  the  box  being  fonned  by  the  slide,  and 
the  top  by  a plate  of  thin  glass : the  pieces 
should  be  cemented  together  by  marine 
glue. 

15.  Smaller  cells  may  be  made  with  ma- 
rine glue,  melted,  dropped  upon  a slide,  and 
flattened  whilst  warm  with  a piece  of  wetted 
glass,  the  superfluous  portions  and  central 
portion  cut  away  with  a knife : should  the 
marine  glue  become  loosened  from  the  slide, 
it  may  be  re-fastened  by  heat ; and  if  the 
upper  surface  be  not  perfectly  flat,  it  may 
be  made  so  by  grinding  with  emery-powder 
and  water  upon  a plate  of  metal  or  upon  a 
stone. 

Minute  objects  may  be  moimted  in  liquid, 
in  a variety  of  ways,  the  choice  of  which 
■will  vary  according  to  the  option  of  the 
microscopist.  They  are  generally  mounted 
in  shallow  cells,  the  sides  of  which  are 
fonned  by  varnish. 

IG.  The  old  method  consisted  in  placing 
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the  object  upon  a slide,  adding  a drop  or 
two  of  the  preseirative  Uquid,  applying  the 
glass  cover,  adding  more  of  the  liquid,  or 
removing  excess  with  blotting-paper,  until 
the  space  between  the  slide  and  cover  is 
accurately  filled,  then  applyins  to  the  mar- 
gin of  the  cover  and  the  ^jacent  portions 
of  the  slide  a coat  of  some  liquid  cement,  as 
gold-size,  black  japan,  &c.  Objects  thus 
mounted  keep  well  for  a time ; but  the  ce- 
ment soon  apparently  runs  into  the  space 
between  the  cover  and  the  slide,  and  the 
object  becomes  spoiled.  It  is  often  requi- 
site, however,  to  mount  an  object  in  this 
way,  which  may  be  lying  upon  a slide,  per- 
haps in  some  peculiar  position  which  it  is 
important  for  it  to  retam ; when  this  is  the 
case,  the  electrical  cement  with  balsam 
and  tallow  (Tbesehvatiox,  § 5)  should  be 
used ; and  there  is  less  fear  of  change,  pro- 
vided spirit  be  not  used  as  the  preservative 
liquid. 

17.  "SMienever  it  is  possible,  then,  a cell- 
wall  should  be  previously  formed,  by  lading 
a ring  or  square  of  one  of  the  liquid  cements 
upon  the  slide  with  a camel’s-hair  pencU, 

( and  applving  a continued  heat  until  it  be- 

I comes  thoroughly  hard  when  cold.  The 
cements  generally  used  are — black  japan ; 

fjold-size  with  which  a little  finely  powdered 
itharge  has  been  well  mixed,  immediately 
I applied,  as  it  soon  hardens;  sealing-wax 
I varnish ; solution  of  marine  glue  in  mmhtha, 

I or  of  Canada  balsam  in  aether,  or  the  balsam 
I alone.  If  the  upper  surfaces  of  the  rings  or 
: squares  formed  of  these  compounds,  when 
t thoroughly  drv  and  hard,  be  not  perfectlv 
I flat,  they  may  lie  made  so  by  grinding  alone, 
or  with  emery  and  water,  upon  a piece  of 
metal,  marble,  or  a stone.  The  object  is 
' placed  in  the  cell,  the  preservative 
: hquid  added,  and  the  cell  closed  as  above 
• described. 

The  following  are  the  most  important 
preservative  liquids  and  compounds  ; — 
^tcaifes's  liquid  is  thas  prepared:  to 
lo  parts  of  distilled  water  add  1 part  of 
te^fied  spirit,  and  a few  drops  of  creosote 
' sufficient  to  saturate  it ; stir  m a small  qnan- 
tity  of  prepay  chalk,  and  then  filter.  With 
this  liquid  mix  an  equal  measureof  camphor- 
water,  and  before  using,  strain  through  fine 
muslm.  Used  by  Mr.  Thwaites  for  pre- 
5 freshwater  Algae,  as  having  but 

I littlf;  action  upon  the  endochrome. 

liquid. — Prepared  with  bav-salt 
and  alum,  of  each  a grain,  distilled  water 
i 02. ; dLssolve.  Forms  a readilv  prepared 
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substitute  for  the  former,  in  the  preservation 
of  the  Algae  (Desmidiaceae ), 

Acetate  of  alumina. — 1 part  of  the  salt  to 
4 parts  of  distilled  water,  jlr.  Topping  finds 
this  the  best  preservative  for  deluaue  vege- 
j table  colours. 

j IHftilled  water. — Very  often  used  for 
; preserving  Algae ; but  perhaps  camphor- 
water  would  be  better. 

CampJujr-water  is  prepared  by  digesting 
; distilled  water  with  a lump  of  camphor. 
Spirit  and  water. — Proof-spirit  mav  be 
prepared  by  mixing  5 measures  of  rectified 
roirit  with  .3  of  water.  It  is  frequently  used 
ror  preserving  animal  structures,  organs, 
injections,  &c.  Delicate  preparations  may 
^ kept  in  a mixture  of  1 part  of  spirit  with 
o parts  of  water.  Dilute  spirit  should  never 
be  used  as  a preservative  when  it  can  possi- 
bly be  avoidtJi,  on  account  of  its  action  upon 
the  cements. 

Creosfjte  water  is  prepared  by  filtering  a 
sarimted  solution  of  creosote  in  rectified 
spirit,  mixed  willi  20  parts  of  water.  It  is 
recommended  for  preserving  preparations  of 
muscle,  cellular  tissue,  tendon,  cartilage,  &c. 

Arsenunm  acid. — A preseivative  liquid  is 
made  of  this  substance  by  boiling  excess  of 
the  acid  with  water,  filtering  the  solution, 
and  adding  2 parts  of  water.  It  is  a very 
good  preservative  of  animal  tissues. 

Corrosive  sublimate.  — Halting  recom- 
mends a solution  of  this  substance  as  the 
best  preservative  for  the  corpuscles  of  the 
blood,  nerve,  muscular  fibre.  See. ; the 
strength  of  the  solution  must  vary  ^m  1 
part  m 200  to  500  of  water,  according  to 
the  nature  of  the  object.  Thus  the  blood- 
conmscles  of  the  frog  require  1-400,  those 
of  birds  1-.300,  of  mammalH  1-200. 

Salt  (chloride  of  sodium)  and  water,  o gr. 
to  the  ounce,  was  long  since  recommended 
for  the  preservation  of  tissues,  but  is  not 
much  us^  because  fimgi  are  apt  to  grow  in 
it,  which  might,  however,  be  prevented  by 
saturating  it  with  camphor  by  digestiom 
M.  Corti  has  found  “a  tolerably  concentrated 
solution”  the  best  preservative  for  the 
delicate  structures  and  nerve-cells  of  the 
internal  ear. 

Carbonate  of  potash. — 1 part  dissolved  in 
from  200  to  .500  of  distilled  water,  is  a good 
preservative  of  the  primitive  nerve-tubes. 

Arsenite  of  potash. — 1 part  dissolved  in 
100  of  water  has  been  found  useful  for  pre- 
seiving  the  primitive  nerve-tubes. 

Glycerine. — We  have  found  this  the  most 
valuable  of  all  liquids  for  vegetable  prepara- 
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lions,  which  may  he  closed  air-tight  or  not 
at  pleasure.  Dissections  covered  with  a 
glass  may  he  left  in  it  from  day  to  day,  re- 
maining imchanged  and  always  ready  for 
examination.  Ohjects  maj'  he  momited  in 
it  as  with  chloride  of  calcium. 

Glycerine  and  Gum. — Pure  gum-arabic 
1 oz.,  glycerine  1 oz.,  water  1 oz.,  arsenious 
acid  grain;  dissolve  the  arsenious  acid 
in  the  water,  then  the  gum  (without  heat), 
add  the  glycerine,  and  incorporate  with 
gi’eat  care  to  avoid  forming  bubbles. 

Canada  balsam  (See  Balsam,  Canada). 
— ^VTien  rendered  thinner  by  digestion  with 
a little  aether  at  a gentle  heat,  it  fonns  a 
liquid  cement. 

Gum-water  (see  Cements,  p.  135.  § 14). 
— The  solution  should  be  very  thick,  so  as 
to  flow  with  difficulty  fr’om  the  end  of  a 
vire.  It  mav  be  used  like  balsam,  but  with- 
out heat.  T'he  residue  is  very  apt  to  crack 
when  dry;  this  maybe  prevented  by  appljdng 
a thick  coating  of  varnish  aroimd  its  margins. 

Chloride  of  calcium  (Calcium,  chloride 
of). — Objects  may  be  mounted  in  this  solu- 
tion without  closing  the  cell,  by  pasting 
two  narrow  strips  of  paper  transversely  upon 
a slide,  leaving  a greater  interval  than  the 
breadth  of  the  object;  the  latter  is  then  laid 
upon  the  slide,  a small  quantity  of  the  solu- 
tion added,  and  a cover  applied.  The  solu- 
tion must  not  touch  the  paper.  The  cover 
may  be  fixed  to  the  paper  on  the  slide  by 
the  electrical  cementwith  balsam  and  tallow. 
It  is  best,  however,  to  close  the  cell. 

Cldoride  of  zinc. — This  is  perhaps  the  best 
preservative  of  animal  tissues  for  microsco- 
pic examination  kno-wn.  It  exerts  a slight 
coagulating  action ; but  this  is  not  sufficient 
to  impair  seriously  the  peculiarities  of  the 
objects,  and  the  large  portions  of  all  stmc- 
tures  which  may  require  to  be  subsequently 
examined  should  be  kept  in  it.  The  strength 
must  vary  according  to  the  softness  of  the 
tissues.  The  best  ordinary  strength  is  in 
the  proportion  of  20  grams  of  the  fused 
chloride  to  1 oz.  of  water,  or  400  grains  to 
the  pint.  A lump  of  camphor  should  be 
kept  floatiug  upon  the  sm-face  of  the  solu- 
tion in  the  stock-bottle. 

Goadby's  solutions. — These  are  of  three 
kinds,  the  fii-st  (A)'  is  made  with— bay- 
salt  (coarse  sea-salt)  4 oz.,  alim  2 oz.,  cor- 
rosive sublimate  2 grains,  boiling  water  1 
quart.  This  is  too  strong  for  most  pur- 
poses, and  is  only  to  be_  employed  where 
great  astriiigency  is  requii’ed  to  give  form 
and  support  to  delicate  structures. 


The  second  (B)  is  made  with — bay-salt 
4 oz.,  alum  2 oz.,  corrosive  sublimate  4 grains, 
water  2 quarts.  This  is  recommended  for 
general  use,  and  as  best  adapted  for  penna- 
nent  preparations.  Mr.  Thwaites  uses  it  for 
marine  Algie ; but  we  have  found  chloride 
of  calcium  answer  for  this  pm’pose,  and  it  is 
much  more  secure.  Schiutze  recommends 
it  for  preserving  Medusa:,  Echinodermata, 
Annelid  laiwse,  Entomostraca,  Diatomacese, 
Polythalamia,  and  Polycystina,  both  the 
hard  and  the  soft  parts ; and  advises  the 
use  of  glycerine  afterwards  to  produce 
transparence. 

When  carbonate  of  lime  exists  in  the 
preparations,  as  in  the  hloUusca,  the  fol- 
lowing (C)  should  he  used ; — take  of  bay- 
salt  8 oz.,  corrosive  sublimate  2 grains, 
water  1 quart.  Marine  animals  require  a 
stronger  liquid  (D)  of  this  kind,  made  by 
adding  about  2 oz.  more  salt  to  the  last. 

Deane's  compound. — This  is  made  with — 
gelatine  1 oz.,  honey  5 oz.,  water  5 oz., 
rectified  spirit  ^ oz.,  and  6 di’ops  of  creosote. 
The  gelatine  is  soaked  in  the  water  until 
soft,  and  then  added  to  the  honey,  which 
has  been  previously  raised  to  a boiling-heat 
in  another  vessel ; then  boil  the  mixtm’e, 
and  when  it  has  cooled  somewhat,  add  the 
creosote  mixed  with  the  spirit ; lastly,  filter 
through  fine  flannel. 

When  about  to  be  used,  the  compound 
must  be  slightly  warmed,  and  the  object 
placed  in  a di'op  upon  a previously  wanned 
slide.  The  cover  is  then  to  he  breathed 
upon  and  applied,  taking  care  to  exclude 
air-bubbles ; a coating  of  black  japan  or 
Bnmswick  black  around  the  margin  com- 
pletes the  whole. 

Chromic  acid.  See  p.  153. 

Soluble  glass. — This  compound,  which  is 
a solution  of  silicate  of  soda  or  potash,  or  of 
both,  promises  to  become  one  of  the  best 
preservative  liquids.  It  is  used  as  glycerine, 
and  in  the  coui-se  of  a day  or  two  becomes 
perfectly  hard,  retaining  a beautiful  glass- 
like  ti’ansparency.  Unfortunately  aU  our 
specimens  have  become  opake,  on  account 
of  the  formation  of  crystals,  apparently  from 
the  presence  of  too  much  alkali.  When 
pi’operly  prepared,  it  will  undoubtedly  sur- 
pass all  other  preservatives,  on  account  of 
its  durability  and  extremely  low  refractive 
power,  which  scarcely  exceeds  that  of  water. 

Remarks. — It  may  be  well  to  niake  a few 
general  remai-ks  upon  the  selection  and  use 
of  the  preservative  liquids,  and  the  method 
of  mounting  ohjects. 
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Tliat  preseirative  liquid  should  always  be 
chosen  which  exerts  least  action  upon  the 
structure  of  the  object  which  it  is  required 
to  preserve. 

When  drjdnp:  the  object  does  not  destroy 
its  peculiar  structure,  and  the  object  is  not 
very  transparent,  balsam  should  be  used. 

If  the  structure  be  destroyed  by  drying, 
and  the  object  be  not  impaired  by  endos- 
niosis,  the  chloride  of  calcium  or  glycerine 
is  best.  Other  circumstances  may  render 
these  preservatives  desirable : thus,  the  mi- 
nute parts  of  the  mouth  of  the  Acaidna  are 
best  seen  and  preseiwed  in  balsam,  whilst 
the  general  form  of  the  body  is  best  retained 
when  the  animals  are  immersed  in  chloride 
of  calcium  or  glycerine. 

Objects  to  be  moimted  in  a preservative 
liquid  shoidd  be  placed  in  a watch-glass  j 
if  existing  in  water,  as  much  of  this  as 
possible  snoidd  be  poured  oftj  or  removed 
with  a pipette  or  blotting-paper,  and  the 
preservative  liquid  added,  and  this  opera- 
tion repeated  that  the  water  may  be  entirely 
displaced.  The  use  of  spirit  shoidd  always 
be  avoided  if  possible,  because,  although 
slowly,  yet  surely,  it  \\all  act  upon  the  ce- 
ment used  to  close  the  cell. 

If  objects  be  mounted  according  to  the 
method  described  in  § 15,  p.  676,  the  electi-i- 
cal  cement  and  tallow  compound  should  be 
used ; for  if  black  japan  or  gold  size  be  made 
use  of,  the  objects  will  certainly  be  spoiled. 

■ The  liquid  cements  used  to  close  the  ceU 
should  be  applied  in  several  layers,  each 
being  allowed  to  diy  before  the  next  is 
applied. 

The  preservative  liquid  must  not  be  capa- 
ble of  exerting  any  action  upon  the  cements 
used  in  making  or  closing  the  cell. 

If  chloride  of  calcium  or  glycerine  be  used 
as  the  preservative  liquid,  when  the  first 
coat  of  liquid  cement  used  to  close  the  cell 
has  become  dry,  the  slide  and  cover  should 
be  washed  gently  with  a sponge  and  di- 
stilled water,  then  dried  with  blotting-paper 
or  a silk  handkerchief,  and  the  next  coat  of 
varnish  applied. 

The  deeper  the  cell,  the  less  the  chance 
of  the  object  being  spoiled. 

As  soon  as  objects  are  mounted,  the  slides 
.should  be  labelled  with  a square  or  circular 
piece  of  paper  pasted  upon  them,  the  name 
and  other  particidars  being  expressed  in 
writing.  The  name,  &c.  may  also  be 
wntten  upon  slides  with  a diamond;  but 
the  paper  labels  should  always  be  used, 
otherwise  much  time  will  be  lo.st  in  search- 


ing for  and  distinguishing  particular  objects 
in  the  cabinet. 

BniL.  Treatises  upon  the  Microscope; 
Harting,  Het  3Iikroscop,  Edinb.  Monthly 
Journ.  1852,  ov  Ann.  Nat.  Hist.  1862.  x.  311 ; 
Reckitt,  Ann.  Nat.  Hist.  1846.  xvi.  242 ; 
Berkeley,  ibid.  1845.  xvi.  104 ; Rails,  Brit. 
Desmid. ; Smith,  Brit.  Diatom. ; Corti, 
Siebold  and  Kolliker's  Zeitschr.  iii.  134 ; 
Griffith,  Ann.  Nat.  Hist.  1843.  xxi.  113; 
Tulk  and  Henfrey,  Anatomical  Manipida- 
tion,  1844.  p.  128;  Goadby,  Amer.  Journ. 
xiii.  15;  Davies, Guide-,  Welcker, 
Aufbewalmmg  Mikroskop.  Objecte-,  Mohl, 
Botan.  Zeit.  xv.  p.  249. 

PRIMORDIAL  UTRICLE  (iitriculus 
primordialis,  Pnmordialschlaucli).  — This 
name  has  recently  come  into  general  use,  at 
the  suggestion  of  Mohl,  to  indicate  a pecu- 
liar portion  of  the  contents  of  the  cellulose 
sac  constituting  a vegetable  ceU.  By  that 
author  it  is  regarded  as  a distinct  structure ; 
by  others  its  sepaa-ate  existence  is  doubted, 
while  recently  it  has  been  proposed  by 
Pringsheim  to  transfer  the  name  to  a struc- 
ture different  in  its  nature  from  that  which 
Mohl  has  described  as  his  primordial  utricle. 
As  the  fonnations  comprehended  imder 
this  name  are  of  great  importance  in  the 
development  of  vegetable  cells,  a little  de- 
tail must  be  entered  into  in  explaining  this 
subject. 

K a cell  of  the  pulp  of  any  succulent 
fruit,  a ceU  of  yeast,  or  cells  in  sections 
taken  from  the  delicate  nascent  tissues  of 
any  growing  part  of  plants,  ai-e  placed  in 
water,  the  entire  contents  iviU  soon  be  seen 
to  retract  from  the  cellulose  wall,  leaving  a 
clear  space,  filled  with  transparent  liquid, 
between  the  latter  and  a sharply-defined 
line  bounding  the  conti’acted  or  coagulated 
contents  (PI.  38.  figs.  1,  2,  10-12).  The 
addition  of  tincture  of  iodine  makes  the 
conditions  still  more  clear.  If  the  parent 
cells  of  pollen-grains  or  spores  are  treated 
thus,  just  before  the  development  of  the 
cellulose  wall  of  the  special  parent  cells  (see 
Pollen),  the  four  portions  of  the  contents 
of  the  parent  cell  contract  and  separate,  and 
each  portion,  containing  its  own  gi-amdar 
structures  and  nucleus,  appears  boimded  by 
a well-defined  line  (fig.  607).  This  well- 
defined  line  presents  in  this  condition  the 
appeai'ance  ot  a delicate  membrane  or  pel- 
licle enclosing  the  entire  contents.  The 
action  of  acids,  or  spirit,  and  iodine,  reveals 
the  existence  of  a similar  set  of  conditions 
in  all  actively  vegetating  cells ; and  in  most 
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cases  a more  or  less  thick  ■viscous  layer  of 
the  protoplasm  is  found  lining  the  cellulose 


Fig.  607.  Fig.  608. 


Fib.  607-  Parent  cells  of  pollen-grains  just  after  the 
separation  of  the  contents  into  four  portions,  treated  with 
iodine.  CM,  the  parent  cell.  V,  the  protoplasmic  por- 
tions, each  with  a nucleus  and  a well-defined  outline 
at  the  surface  of  the  primordial  utricle.  Magnified  250 
diameters. 

Fig.  60S.  Cells  of  Protococcus  multiplying.  The  green 
granular  contents  are  bounded  by  the  definite  outline  of 
tlie  primordial  utricle ; the  primary  and  secondary  cellu- 
lose parent-cell  membranes  are  represented  as  sejiaratcd 
from  each  other.  Magnified  400  diameters. 

•waU  before  the  application  of  the  reagents. 
Since  the  line  indicating  the  boundary  of 
the  contents  cannot  be  distinctly  seen  until 
the  contents  have  retracted  from  the  cellu- 
lose -wall,  and  since  the  protoplasm  is  always 
coagulated  by  the  action  of  the  reagents,  it 
is  a subject  of  discussion  whether  the  film 
forming  the  well-defined  line  on  the  surface 
of  the  contracted  contents  is  a tnie  struc- 
ture, or  only  a peUicle  produced  by  the 
coagulation  of  the  surface  of  the  protoplasm, 
just  as  a “ skin  ” fonns  over  size,  or  other 
"similar  substances  when  they  dry  up  in  the 
air.  There  is  great  gi-oimd  for  belie-dng 
the  latter  -view  to  be  correct,  but  the  term 
primoi'dial  utricle,  as  used  by  Mohl,  is  ap- 
plied to  the  protoplasmic  layer  lining  the 
cellulose  wall,  whether  it  be  merely  a gela- 
tinous investment  in  its  natural  condition, 
or  a true  membrane,  because  this  formation, 
whether  a membrane  or  merely  a layer  of 
viscid  protoplasm,  exerts  in  any  case  a spe- 
cial and  most  impoiimit  function.  Among 
the  principal  reasons  for  doubting  the  in- 
dependent existence  of  a pellicular  nitro- 
genous membrane,  are  the  following  facte : 
— Very  young  cells  often  appear  filled  with 
a dense  protoplasm  (yoimg  cells  of  anthe- 
ridia  of  Cryptogamia,  embryo-sacs  of  many 
flowering  plants,  cells  about  to  produce 
zoospores  in  the  Confervoids,  &c.),  which 
may  produce  numerous  new  cells  by  merely 
brealang  up  into  separate  portions ; and  thus 
the  function  of  the  primordial  utricle  is 
shared  by  the  entire  mass  of  contents. 


Young  cells  of  nascent  tissues,  presenting 
this  condition  at  first,  acquire  the  so-called 
riniordial  utiicle  afterwards,  simply  by  the 
ense  contents  becoming  excavated,  as  it 
were,  as  the  ceU-wall  expands,  and  follow- 
ing this  in  its  growth,  so  that  the  originally 
dense  homogeneous  mass  becomes  a hollow 
sphere  •with  the  centre  occupied  by  watery 
cell-sap  5 in  other  cases  the  originally  ho- 
mogeneous protoplasm  becomes  excaA^ated 
by  numerous  water- vesicles,  and  thus  honey- 
combed, until  it  forms  a mere  reticulation 
of  protoplasmic  threads  upon  the  wall  or 
stretched  across  the  cavity.  But  the  point 
is  by  no  means  clear  at  present.  Indeed, 
the  protoplasmic  layer  lying  npon  the  wall 
of  the  cell  presents  a complex  arrangement 
of  parte  in  some  cases  : A.  Braun  correctly 
distinguishes  three  layers  in  Hydrodictyon ; 
there  are  three  in  Chara,  where  the  inter- 
mediate one  contains  the  chlorophyll-gra- 
nules, and  the  innermost  forms  the  circidating 
mass ; a distinct  layer  is  left  after  the  dis- 
charge of  the  zoospores  in  Cladopliora,  &c. 
Pringsheim  has  lately  asserted  that  he  has 
coloiued  blue  by  Schultze’s  reagent  the 
outermost  layer  of  the  pellicular  structmes 
detached  from  the  cell-wall  by  acids,  &c.  in 
the  Confervae ; and  hence  he  assumes  that 
Mohl’s  primordial  utricle  is  really  the  most 
recently-formed  of  the  layers  of  ceUidose 
belonging  to  the  pennanent  cell-wall,  and 
that  this  is  foimed  by  a chemical  trans- 
formation of  the  superficial  stratum  of  the 
protoplasm.  Possibly  the  last  cellulose  layer 
of  thickening  may  be  brought  away  from 
the  Willi  by  reagents ; but  it  would  cause  a 
confusion  of  ideas  to  call  this  the  jtrimordud 
utricle,  even  if  it  be  the  pellicular  structure 
seen  under  some  circumstances  by  _Mohl 
and  others.  The  term  properly  applies  to 
the  formative  stratum  or  all  independently 
■vitalized  masses  of  protoplasm,  capa-ble  of 
secreting  laj^ers  of  cellidose,  which  in  the 
ca'vdties  of  pai'ent  cells  form  layers  of  thick- 
ening or  septa,  or,  in  a free  condition  the 
primary  waUs  of  new  and  independent  cells. 
Thus,  as  explained  imder  the  head  of  Cell- 
formation,  the  primordial  utiicle  or  fonn- 
ative  protoplasmic  layer  is  the  active  agent 
in  cell-division,  and  the  layer  forming  the 
surface  of  the  isolated  portions  of  contente  • 
of  parent  cells  produces  the  new  ceU-wall  I 
in  aU  cases  of  free  cell-formation,  whether  : 
taking  place  in  parent  cells,  or  as  in  the 
case  of  the  zoospores  of  Algae,  after  escape 
from  the  latter.  . 

In  many  of  the  Alga?,  some  of  the  ludivi- 


PEOSTIIEmUM. 


PRIMORDIAL  UTRICLE.  [ 581 

dual  cells  regiilaily  exist  for  a certain  period 
as  masses  of  protoplasm  devoid  of  a celluloso 
coat,  as,  for  example,  the  spores  of  Fuchs 
and  its  allies,  and  the  active  zoospores  of 
Confervoids ; and  these  bodies,  although 
presenting  a weU-defined  outline,  do  not 
appear  to  have  a properly  developed  mem- 
brane on  the  surface,  which  merely  appears 
to  be  denser  than  the  semifluid  central  por- 
tion. These  bodies  withdraw  themselves 
evidently  from  the  definition  of  a vegetable 
cell  as  ordinarily  given ; and  even  the  exist- 
ence of  a protoplasmic  pellicle  upon  the 
surface  of  the  pnmordial  utricle  cannot  be 
sho^vn;  nevertheless  they  constitute  all  the 
essential  bving  part  of  a vegetable  ceU,  and 
indicate  most  clearly  the  undoubted  fact 
that  the  cellulose  walls,  that  is  to  say  all 
tlie  really  solid  and  permanent  portions  of 
vegetable  structme,  are  mere  slceleton  or 
shell  for  the  protoplasmic  or  nitrogenous 
structures.  Cohn  has  proposed  for  the  in- 
dependently vitalized  masses  of  'ceU-con- 
tents  ’ the  title  of  primordial  cells ; and  they 
do  correspond  to  many  of  the  forms  of  the 
‘ cells  ’ of  animal  tissues,  and  of  the  ‘ imi- 
cellular  ’ animal  organisms,  Amceba,  &c.  : 
but  none  of  these  are  really  cells  according 
to  the  original  idea;  hence  the  transfer  of 
names  causes  confusion.  Were  not  the 
name  nucleus  already  talcen  for  the  supposed 
centre  of  vitality  of  these  bodies,  it  would 
be  applicable,  as  would  be  that  of  cytohlast ; 
but  as  these  are  occupied,  the  name  of  pro- 
toplast, or,  as  Huxley  proposes,  endoplast, 
might  be  adopted,  and  ceii;ainly  would  be 
preferable  to  calling  the  bodies  “ primordial 
ceUs.” 

The  relation  of  the  primordial  utricle  ” 
or  formative  nitrogenous  layer,  to  the  Se- 
condahy  deposits  of  cell-walls,  is  not  yet 
clearly  ascertained.  Criiger  has  recently 
asserted  their  essential  agency  in  producing 
these,  as  will  be  noticed  under  that  head 
and  under  Spiral  Structures. 

The  protoplasmic  substances  indistin- 
guishably  connected  with  the  so-called  pri- 
mordial utricle,  are  also  the  active  agents  in 
the  Rotation  or  circulation  of  the  cell- 
contents.  Emther  relations  of  these  nitro- 
genous matters  are  also  dwelt  upon  under 
Chlorophyll  and  Starch. 

BmL.  Von  Mohl,  Botan.  Zeit.  ii.  p.  273 
(1844),  transl.  in  Taylor's  Scient.  Mem.  iv. 
p.  91 ; Vermischte  Schrift.  p.  302 ; Ilenfrey, 
Ann.  N,  II.  xviii.  p.  .304 ; Niigcli,  Zcitsclir.  f. 
wiss.  hot.  Heft  1 (1844),  & .3, 4 (1840),  transl. 
in  Bay  Soc.  Vols.  1845.  p.  215,  & 1840.  p.04; 


] 

Alex.  Braun,  Verjunyuny,  ^c.  (trans.  in  Bay 
Soc.  Vol.  1863.  p.  121  et  seq.) ; Cohn,  Nova 
Acta,  xxii.  p.  006,  transl.  in  Bay  Soc.  Vol. 
1863.  p.  617 ; Pringsheim,  Bau.  u.  Bild.  d. 
J^anzenzelle,  Heft  1.  Berlin,  1864;  Hartig, 
Botan.  Zeituny,  xiii.  p.  393  et  seq.  1865 ; 
Criiger,  ibid.  p.  001 ; Mohl,  ibid.  p.  089. 

PROEMBRYO. — The  temi  applied  to 
the  structure  fii'st  produced  from  the  ger- 
minal vesicle  of  Flowering  Plants,  after  im- 
pregnation, consisting  of  the  suspensor  and 
the  embryonal  cell  at  its  extremity.  The 
proembryos  of  the  Gymnosperms  are  espe- 
cially remarkable  (see  Ovule).  The  same 
term  is  often  incorrectly  applied  to  the  pro- 
thallium, the  cellular  structure  first  pro- 
duced in  the  germination  of  the  spores  of 
the  higher  Mowerless  Plants.  In  the 
Mosses  this  is  a Confervoid  expansion 
(fig.  478,  page  407),  upon  which  buds  are 
foimed  from  which  anse  the  leafy  stems; 
in  the  Ferns  the  prothaUium  (figs.  230-9, 
page  285)  is  a Marchantia-\\k&  body,  upon 
which  are  developed  archegonia  and  anthe- 
ridia ; in  the  Lycopodiace.®  and  Marsi- 
LBACE.®  (figs.  570,  577,  p.  540)  the  prothal- 
lium is  produced  within  the  coats  of  the 
ovule-spore. 

Bibl.  See  the  heads  referred  to. 

PROROCENTRUM,  Ehr.— A genus  of 
Infusoria,  of  the  family  Cryptomonadina. 

Char,  Eye-spot  absent ; carapace  smooth, 
terminating  in  a point  or  tooth  in  fient ; a 
single  fiagelliform  filament  present.  Marine. 

1.  P.  micans  (PI.  24.  figs.  70  & 71).  Ovate, 
compressed,  attenuate  behind,  dilated  in 
front.  Length  1-430".  Luminous. 

2.  P.  viride. 

Bibl.  Ehrenberg,  Infus.  p.  44;  Ber,  d. 
Berl.  Akad.  1840.  p.  20l. 

PRORODON,  Ehr. — ^A  genus  of  Infu- 
soria, of  the  family  Enchelia. 

Char.  Body  covered  vdth  vibratile  cilia, 
tnmcate  in  front ; mouth  ^vith  a cylinder  of 
teeth.  Aquatic. 

P.  teres  (PI.  24.  fig.  72).  Body  ovate, 
terete,  white.  Length  1-140". 

Two  other  species,  one  of  them  green. 

Dujardin  places  this  genus  in  the  family 
Paramecina. 

Bibl.  Ehrenberg,  Infus.  p.  315,  and  Ber. 
d.  Berlin  Akad.  1840.  p.  201. 

PROSENCHYALi.  See  Tissues,  Ve- 
getable. 

PROSTHEAHUAI,  Kunze. — A genus  of 
Splueronomei  (Coniomycetous  Fungi), 
growing  upon  the  branches  of  trees,  form- 
ing circular  depressed  spots ; the  pcrithecia 
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enclose  erect  articulated  filaments  bearing 
radiating  tufts  of  two  or  three  septate  spores 
(fig.  609).  P.  hetuUnum  occurs  upon  the 
bai’k  of  the  branches  of  the  birch-tree. 


Fig.  609. 


Prosthemium  betuliiuun. 

Spores  and  parapbyses  seen  in  a vertical  section  of  fruit. 

Magnified  200  diams. 

Bibl.  Berkeley,  Brit.Flor.ii.  pt.  2.p.  297. 

PROTEACE.^. — A family  of  Dicotyle- 
donous plants,  mostly  from  New  Holland  or 
the  Cape,  shrubs  or  small  trees  (Panksia, 
Grev'illea,  Hakca,  &c.),  of  remai-kably  rigid, 
evergreen  habit.  The  coriaceous  leaves  are 
well  suited  for  the  study  of  the  epidennal 
structru’es ; and  the  stomata  have  interesting 
peculiarities  (see  Stomata).  The  epidermis 
IS  often  scurfy  -wdth  scattered  hairs,  some  of 
which  are  of  emdous  forms  (PI.  21.  fig.  29). 

PROTEONINA,  Williamson. — ^A  genus 
of  recent  Foraminifera,  of  the  order  Mono- 
stegia. 

Char.  Shell  free,  iiTegular,  fusifoim  or 
compressed,  at  first  slightly  convoluted  at 
one  end,  arenaceous ; onjice  in’egular  in  size 
and  form,  terminal.  Two  species. 

1.  P.  fusiformis.  Ohlong,  fusiform,  vari- 
able, coarsely  ar’enaceous  and  granular  5 
length 

2.  P.  pseudospirahs.  Compressed,  thin, 
at  first  somewhat  spiral ; length 

Bibl.  Williamson,  Rec.  For  am.  (Ray 
Soc.\  1. 

PROTEUS. — An  old  name  applied  to 
certain  Infusoria,  as  Amoeba,  &c. 

PROTHALLIUM.  See  Pboembhyo. 

PROTOCOCCUS,  Ag. — A genus  of  Vol- 
vocinese  (Confervoid  Algm),  at  present  very 
imperfectly  known,  since  without  a toler- 
ably complete  history  of  the  developrrrent 
of  the  fomrs  it  is  impossible  to  distinguish 
the  true  species  of  Protococcus  from  the 
yotmg  states  of  the  more  complicated  Pal- 
mellaceee,  and  even  frorrr  the  gerirrinating 
gonidia  of  the  Lichens.  As  we  have  limited 
it.  Protococcus  includes  those  irnicellular 


Algas  which  in  the  aquatic  state  consist  of 
single  zoospore-like  bodies,  ^vith  a more  or 
less  evident  gelatinous  cellulose  envelope 
through  whim  the  two  cilia  protrude. 
Tlrey  move  actively,  and  are  rnultrMied  hy 
division  during  the  active  state.  Finally, 
they  settle  down  into  a resting-stage ; and 
they  may  then  increase  by  vegetation  so  as  to 
fomr  gr-amrlar  patches.  Mostly,  however, 
those  which  settle  down  turn  red  and  ac- 
quire a thick  coat,  passing  through  a stage 
of  rest  before  they  germinate  again,  appa- 
rently requiring  to  he  dried  up  first.  When 
they  germinate,  they  frequently  produce 
rrrany  generations  of  still  forms  before  the  ac- 
tive ciliated  formrs  reappear,  especially  when 
placed  on  damp  surfaces,  and  not  in  water. 
When  placed  in  favom’ahle  circumstances, 
the  resting  forms  (even  after  several  years) 
recommence  the  comse  of  vegetation,  re- 
acqiriring  the  green  colom'  by  degrees,  in 
the  corrrse  of  several  generations  of  vegeta- 
tive cells.  The  contents  of  the  red  fonrr 
appear  to  consist  partly  of  od-glohides ; in 
the  gr’een  form  the  protoplasmic  substance 
is  coloured  by  chlorophyll,  and  at  a certain 
stage  contains  starch. 

We  have  traced  P.  viridis  through  all  these 
stages,  as  represented  in  PI.  3.  fig.  2 a-g : a 
most  elaborate  monc^aph  of  P.  pluvialis 
has  been  written  by  Cohn,  which  is  far  too 
extensive  to  be  analysed  here,  but  goes  to 
establish  the  same  conclusion,  that  the 
genus  Hcematococcus  is  founded  on  states  of 
Pb'otococcus.  The  P.  viridis  of  our  figm’es  is 
undoubtedly  (Jhlamidomonas,  one  of  Ehren- 
berg’s  genera  of  Polygastiica,  synonjuiious 
■with  Diselmis,  Dujardin.  This  form  ap- 
ears  at  first  sight  nearly  allied  to  Euglena ; 
ut  there  are  striking  diftereuces  in  the 
appearance  and  movements  of  the  active 
forms,  and  the  “vegetative”  forms  are 
somewhat  different.  It  may  be  remarked, 
however,  that  the  zoospores  of  Protococcus 
viridis,  allowed  to  dry  upon  a slide,  often 
turn  red  and  look  just  like  small  Astasia 
(PI.  3.  fig.  2 g). 

We  have  remarked  under  Palmella, 
that  the  Polar  red  snow  .appears  to  be  a 
PalmeUa  (PI.  3.  fig.  Sd),  although  this 
species  has  been  called  Protococcus  and  Ila- 
matococcus  7iivalis ; and  it  appears  to  us  that 
Shuttleworth  and  others  have  confoimded 
this  ■with  Protococcus  pluvialis.  HassaU’s 
species  of  Hamatococcus,  nos.  8 to  19,  -with 
the  exception  of  II.  vidgaris  (Chlcrococcum) 
(PI.  3.  fig.  1),  are  probably  congeneric  with 
oiu'  P.  viridis.  We  find  it  impossible  to  ex- 
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tricate  the  British  forms  from  their  confu- 
sion; the  Pnlmellacese  require  a thorough 
study  in  a living  state.  Meneghini’s  defini- 
tions of  the  genera  •will  not  hold;  and 
Kiitzing  has  multiplied  species  indefinitely. 

Our  P.  I'iridis  makes  its  appearance  com- 
monly on  damp  earth,  sand,  &c.,  forming  a 
greenish  coat  of  no  perceptible  thickness; 
and  the  zoospores  (^LMamidomonas^  occur 
constantly  in  standing  pools  in  spring  and 
autumn,  tinging  the  surface  of  the  water 
bright  green,  and,  as  they  settle  to  rest, 
forming  a kind  of  gi-een  scimi  at  the  mar- 
gins (constituting  the  green  matter  of 
Priestley).  Cells  of  resting-fonn  1-2400" 
in  diameter.  P.  pluvialis  coloms  water  red 
in  like  manner;  it  occms  on  mountains, 
especially  in  melted  snow-water.  Cells  of 
resting-form  1-1260  to  1-626"  in  diameter. 
Similar  colorations,  however,  are  produced 
by  various  other  organisms  (see  ^ateh). 

It  may  be  observed  that  when  the  active 
forms  of  P.  viridis  and  P.  pluvialis  divide 
without  coming  to  rest,  they  produce  forms 
which  ai'e  undi.stinguishable  from  many  of 
Ehrenberg’s  species  of  Polygastilca.  T^Tien 
they  acquii’e  a loose  cellulose  coat  before 
losing  their  cilia,  they  represent  Gyges  ; at 
other  times  they  resemble  Chlorogonium, 
Uvella,  Polytoma,  3fo7ias,  Bodo,  &c. 

Bibl.  Harv^,  Brit.  Alg.  1 ed.  p.  180 ; 
Hassall,  Brit.  Fr.  Alg.  p.  321,  &c.,  pis.  76- 
82 ; Meneghini,  Trans.  Turin  Acad.  2 ser. 
V.  p.  1;  Cohn,  Nova  Acta,  xxii.  p.  606 
(abstr.  in  Ray  Soc.  Vbl.  1863.  p.  614) ; Von 
Elotow,  Nova  Acta,  xx.  p.  414 ; xVlex.  Braim, 
Verjungung,  ^-c.  (Ray  &c.  Vol.  1863.  p.  206 
et  seq.')]  NiigeU,  Einzelliger  Algen,  passim’, 
Kiitzing,  <&ec.  Alg.  p.  196;  Tab.  PJiyc.  i. 
pis.  1-6.  See  also  imder  Bed  Snow. 

PEOTOMYCES,  Unger.— A genus  of 
Ustilaginei  (Coniomycetous  Fiuigi),  gi’ow- 
ing  in  the  intercelliilar  passages  of  leaves 
and  leaf-stalks.  According  to  De  Bary, 
these  Fungi  consist  of  ramified  filaments 
creeping  between  the  cells  of  soft  tissues, 
and  swelling  up  at  intervals  (apparently 
where  they  meet  an  intercellular  space 
large  enough),  to  form  globular  spores : a 
filament  with  several  spores  in  course  of 
division  appears  like  a varicose  tube ; it  is 
septate,  however,  and  when  the  globular 
spores  are  mature,  they  have  a double  coat ; 
in  P.  maerosporus,  the  diameter  of  the  ripe 
spore  is  about  1-60CK)".  When  advanced  in 
age,  the  mycelium  appears  to  be  wholly 
converted  into  spores,  which  become  free. 
T he  existence  of  these  Fungi  is  rendered 


more  or  less  evident  externally  by  warty 
projections  of  the  epidennis,  finally  burst- 
ing. Unger  describes  four  species  : P.  ma- 
crosporus  occurring  on  JFgopodium  and  An- 
gelica] P.  endogenus  {Galii),  occurring  on 
Galium  mollugo ; P.  microsporus  on  Ranun- 
culus 7’cpens ; and  P.  Paridis  on  Paris  qua- 
drifolia.  De  Bary  found  a species  on  3fe- 
7iyanthes,  with  oval  spores  1-8(X)"  long  and 
1-1300"  broad. 

Bibl.  JJn^eTfExantTunn.derl^anz.  p.341; 
De  Bary,  Brandpilze,  p.  16,  pis.  1 & 2 ; Ld- 
veiUd,  Ann.  des  Sc.  Nat.  3 sdr.  viii.  p.  374; 
Tulasne,  ibid.  vii.  p.  112 ; Fries,  Summa  Veg. 
p.  617. 

PROTOPLASM. — ^The  name  applied  by 
Mohl  to  the  colourless  or  yellowish,  smooth 
or  granular  viscid  substance,  of  niti’ogenous 
constitution,  which  constitutes  the  forma- 
tive substance  in  the  contents  of  vegetable 
cells,  in  the  condition  of  gelatinous  strata, 
reticulated  threads,  and  nuclear  aggrega- 
tions, &c.  It  is  the  same  substance  as  that 
foimerly  termed  by  the  Germans  “ Schldtn," 
which  was  usually  translated  in  English 
works  by  “ mucus  ” or  “ mucilage  ” (see 
Peimordial  Utricle,  and  Cell,  Vege- 
table). 

PROTOZOA. — This  term  was  proposed 
by  Siebold  to  designate  a group  of  inverte- 
brate animals,  characterized  by  the  absence 
of  distinct  organs,  the  form  and  simple 
organization  being  reducible  to  a cell. 

Siebold  included  in  it  the  Infusoria  and 
the  Rhizopoda,  the  latter  consisting  of  the 
Amoebiea,  Ai-cellina,  and  Foraminifera. 

K the  above  definition  be  adopted,  it  must 
be  remembered  that  the  cell  may  be  repre- 
sented by  the  cell-contents  only ; and  these 
we  believe  to  constitute  the  essential  part  of 
a cell. 

Bibl.  Siebold,  Vergleich.  Anat.  iii. ; Lie- 
berkuhn,  Siebold  und  Ndlliker's  Zeitschr.  viii. 
307. 

PSEUDOGONIDLi. — A term  applied  to 
bodies  appearing  in  the  interior  of  cells  of 
AlgjB,  which  are  obscure  in  their  natm’e, 
being  either  metamorphosed  and  isolated 
masses  of  protoplasm  or  parasitic  bodies, 
resembling  monads.  They  ai-e  apparently 
connected  with  the  objects  called  Chytri- 
DiuM  and  Pythium. 

Bibl.  Cienkowski,  Pringslichn’s  Jahi’b.  d. 
Botanik,  i.  p.  371. 

PSILONIA,  Fr. — A genus  of  Sepedoniei 
(Hyphom}'cetous  Fungi),  consisting  of  little 
compact  tufts  of  twisted  filaments,  at  first 
covering  the  fusiform,  globose,  or  oval 
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spores,  which  arise  from  the  wart-lihe  pro- 
tuberances on  the  central  filaments,  and 
soon  become  free.  They  are  foimd  on  dead 
wood  or  on  reeds. 

Bibl.  Berk.  Brit.  Flora,  ii.  pt.  2.  p.  353 ; 
A7in.  Nat.  Hist.  ser.  2.  viii.  p.  179 ; Pries, 
Sutmna  Vet/,  p.  495. 

PSILOTE.S. — A family  of  Lycopodia- 
ceous  plants,  distinguished  by  their  manj'- 
celled  sporanges,  varying  much  in  habit  and 
external  appearance. 


Synopsis  of  Genera, 

1.  Psilotum.  Sporanges  sessile,  three-celled, 
bursting  imperfectly  into  three  valves  by  a 
vertical  crack,  filled  with  mealy  spores. 

2.  Tmesipteris.  Sporanges  sessile,  three- 
ceUed,  bursting  imperfectly  into  two  valves 
by  a vertical  crack,  filled  with  mealy  spores. 

3.  Isoetes.  Sporanges  imbedded  in  the 
bases  of  the  leaves,  and  adnate  at  the  back, 
not  valvate,  with  several  transverse  septa ; 

two  kinds  of  spores  (in  distinct 

Fig.  610. 


contammp; 

sporangia; 


PSILOTUM,  Swartz.  {Lycopodium  nu- 
dum, L.). — An  exotic  genus  of  Psilotetc  (Ly- 


copodiaceai),  remarkable  for  their  trilocular 
capsules  and  minute  leaves  (fig.  611). 


Fig.  611. 


Fragment  of  a branch  of  Psilotum  triquetrum. 

Magnified  10  diameters. 

PSOROPTES  (Gervais). — A genus  of 
Arachnida,  of  the  order  Acarina,  and  family 
Acarea. 

Char,  Body  soft,  depressed,  with  rigid 
hairs  beneath,  and  on  the  legs. 

Parasitic  upon  the  horse  (and  other 
mammalia  Q. 

P.  eqid  (PI.  2.  fig.  18),  itch-insect  of  the 
horse.  Found  upon  the  scaly  crusts  formed 
upon  the  bod3'.  Mandibles  each  teiminated 
by  two  teeth,  and  not  chelate ; palpi  three- 
jointed,  and  adherent  to  the  labium ; ventral 
smlace  covered  with  parallel  imdulating 
rugae ; at  the  end  of  the  body  ai-e  two  fleshy 
lobes,  terminated  by  a tuft  of  setae. 

Bibl.  Hering,  Nov.  Act.  N.  Cur.  xviii. 
585;  Gervais,  Walclcenaer's Apthres,  iu.2G6', 
Dujardin,  Obs.  au  Micr.  147. 

PSOROSPERMIriB. — These  bodies  were 
discovered  by  J.  Muller,  and  appear  to  re- 
present the  pseudo-naviculae  of  the  Gi-ega- 
rince  of  fishes. 

They  are  microscopic,  oval,  depressed,  or 
discoidal  corpuscles,  with  or  without  a tail, 
exhibiting  no  movements,  and  consisting  of 
a tolerably  finn  outer  coat,  containing  one 
or  two  oblong  contiguous  vesicles  at  that 
end  of  the  body  opposite  the  tail.  They  are 
about  1-2500  to  1-2000"  in  length,  and  are 
contained  in  immense  numbers  in  minute 
cysts,  in  almost  every  pai’t  of  the  body  of 
fishes,  as  upon  the  gills,  in  the  muscles, 
and  between  the  coats  of  the  eye,  in  the 
swimming-bladder,  &c.  Sometimes  they 
are  imbedded  in  a ramified  sareodic  mass. 

Diameter  of  the  cysts  on  the  pike  1-50  to 
1-25";  of  the  corpuscles,  length  1-2000", 
breadth  1-3500". 
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Bibl.  Miiller,  Archiv,  1841.  477,  1842. 
193;  Creplin,  ibid.  1842.  p.  61;  Diijardin, 
Helminthes,  643;  Leydig,  MiiU.  Archiv, 
1851.  221  {Microsc.  Journ.  1863.  i.  206) ; 
Ch.  Robin,  Vegitaux  Parasitiques,  ^c.,  2 ed. 
p.  291. 

PTERIS,  Linn. — A genns  of  Adiante® 
(Pol^-podioid  Ferns),  represented  by  one 
indigenous  species,  Pteins  aquilina,  common 
Brake  Fern. 


Pteris. 

A pinnule  with  marg;inal  indusiate  sori. 

Magnified  10  diameters. 

PTERODINA,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Bracbionma. 

Char,  Eyes  two,  frontal ; foot  simply 
styliform.  At  tbe  end  of  the  tail-like  foot 
is  a suctorial  disk;  jaws  with  the  teeth 
either  arranged  in  a row,  or  two  teeth  only 
in  each. 

Three  species ; two  aquatic,  one  marine. 

P.  patina  fPl.  36.  fig.  20).  Testula  mem- 
branous, orbicidar,  crystalline,  roughish 
near  the  broad  margin;  a depression  pre- 
sent between  the  rotatory  lobes.  Aquatic ; 
len^h  1-120". 

BnjL.  Ehrenberg,  Infus.  p.  516. 

PTEROPTUS,  Duiour. — A genus  of 
Arachnida,  of  the  order  Acaiina,  and  family 
Gamasea. 

Char.  Body  depressed ; last  joint  of  palpi 
longest;  legs  stout,  with  short  joints. 

P.  vespertilmiis  (PI.  2.  fig.  39).  Foimd 
upon  bats.  Several  species  have  been  de- 
scribed ; but  the  subject  requires  revision. 

Bibl.  Gervais,  Walckmiaer's  Apthres,  iii. 
227 ; Dufour,  Ann.  des  Sc.  Nat.  xvi.  98, 
XXV.  0 ; Koch,  Peutschlands  Crustac. 

PTERYGONIUM,  Sw.  — A genus  of 
Mosses.  See  Neckera. 

1*TIL11)IUM,  Necs. — A genus  of  .Tun- 
gemannie®  (Hepatic®),  containing  one  ele- 


gant British  species,  P.  ciliare,  froq^uent  on 
heaths  and  rocks  in  subalpiue  districts,  but 
rai'ely  found  in  fruit. 

Bibl.  Plooker,  Brit.  Flor.  ii.  p.  126 ; Brit. 
Jung.  pi.  65;  Ekart,  Sytiops.  Jung,  pi.  6. 
fig.  36. 

PTILOTA,  Ag. — A genus  of  Ceramiace® 
(Florideous  Alg®),  with  flat  feathery  fronds 
a few  inches  high ; of  a deep  red  colour, 

f rowing  on  Laminarice  or  Phici,  or  on  rocks 
etween  tide-marks.  The  fructification 
consists  of — 1.  clustered  roundish  faveUce 
containing  spores,  terminating  the  ultimate 
pinnules,  and  suiTounded  by  an  involucre 
of  subulate  ramuli,  or  naked ; 2.  tetrahedral 
tetraspores  on  short  pedicels  fringing  the 
pinnules.  Antheridia  have  not  been  ob- 
served. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  159, 
pi.  22  A;  Phyc.  Brit.  pi.  70;  Greville,  Alg. 
Brit.  pi.  16;  Niigeli,  Neuere  Alqensystem, 
pi.  6.  figs.  38-42 

PTY^GURAjElir. — ^A  genus  of  Rotatoria, 
of  the  family  Ichthydina. 

Char.  Eyes  none;  no  hairs  upon  the 
body ; tail-like  foot  cylindiical,  and  simply 
truncate. 

Teeth  three  in  each  jaw;  anus  situated 
at  the  end  of  the  tad-like  foot. 

P.  melicerta  (PI.  36.  fig.  21).  Body  terete- 
clavate,  turgid  in  front,  hyaline;  mouth 
with  two  little  hook-like  horns;  cervical 
^roTOss  single  and  smooth.  Aquatic ; length 

Ehrenberg  questions  whether  this  is  not 
a young  form  of  another  genus. 

Bibl.  Ehrenberg,  Infus.  p.  387. 
PUCCINIA,  Persoon. — ^A  genus  of  XJre- 
dinei  (Coniomycetous  Fimgi),  containing 
numerous  parasitical  species,  growing  upon 
the  leaves  and  other  herbaceous  parts  of  the 
higher  plants,  forming  “mildews”  and,  with 
their  Uredinous  forms,  “ insts,”  Sic.  These 
Fungi  have  received  considerable  attention 
lately  from  Tulasne,  De  Bary,  and  others  ; 
and  it  appears  that  the  genera  Credo  and 
others  have  no  distinct  existence,  but  are 
preparatory^  forms  of  Puccinia  and  other 
genera  noticed  under  Uredinei.  In  the 
article  ./Ecidiiim  we  have  described  the 
twofold  reproductive  structures,  namely  the 
spermogoma  and  the  perithecia  (figs.  6 & 6, 
p.  17 ; PI.  20.  figs.  1-4),  producing  respect- 
ively the  spennatia  (supposed  to  have  the 
office  of  spermatozoids)  and  the  spores.  In 
Puccinm  three  forms  of  reproductive  organs 
occur : first,  spermogonin,  analogous  to  those 
oi  Ahcuhuin ; tlion  the  forms  colled  Urcdiiics 
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(chiefly  of  the  supposed  genus  Trichohasis), 
producing  globular  unilocular  bodies,  shortly 
stalked,  and  with  transpai’ent  walls,  but 
with  yellow  or  orange-coloured  contents ; 
and  lastly  the  true  Puccmice,  contahiing 
bilocrdar  spores  borne  on  short  stalks,  and 
having  a dark-brown  integument.  The 
latter  present  remarkable  phsenomena  in 
germination,  which  may  be  best  observed 
in  those  which  sprout  without  becoming 
detached  from  the  matrix,  such  as  P.  gra- 
minis,  which  however  remain  quiescent 
until  the  spring  following  their  development, 
while  P.  Glechomce,Buxi,  Dianthi,  and  others 
germinate  in  the  same  summer.  The  bilo- 
cular spores  have  each  one  pore  (analogous 
to  the  pores  of  PoLLEN-grains),  from  which 
extends  a filamentous  process,  ultimately 
giving  rise  to  four  short  processes,  each 
tenninating  in  a pointed  process  bearing  a 
sporidium,  of  more  or  less  curved  elliptical 
fomi.  Aliout  the  time  when  these  fall  off, 
the  filament  bearing  the  four  processes  be- 
comes divided  by  septa  into  four  chambers, 
but  then  appears  to  die.  The  sporidia  ger- 
minate and  produce  a filament,  which,  in- 
stead of  becoming  the  basis  of  a mycelium, 
reproduces  a sporidium  smaller  than  the  first. 
More  is  said  respecting  these  remarkable 
organisms  under  the  head  of  Ubedinei. 

The  Puccinice  present  the  following  ge- 
neral characters  : — The  spermogonia  rare, 
scattered  on  either  face  of  the  infested  leaf, 
with  an  immersed,  ostiolate  peridiole, bearing 
long  cilia  at  the  mouth;  pale,  orange,  or 
blackish  in  colour.  The  Uredinous  fruits 
are  scattered  or  gi'ouped  in  circles,  devoid 
of  a proper  peridium,  nut  smTounded  some- 
times by  thiclrish  cylindi’ical  paraphyses, 
very  rarely  connected  below  into  a mem- 
brane, forming  a kind  of  ciliated  peridium ; 
the  stylospores  are  round  and  mostly  spinu- 
lose,  with  three  or  four  equidistant  pores. 
The  Puccineous  fmits  are  also  scattered  or 
grouped  in  circles,  sometimes  containing 
only  their  proper  spores,  sometimes  vrith 
Uredinous  spores  intermixed,  destitute  of  a 
proper  peridium,  but,  like  the  Ure.dines, 
liavmg  sometimes  a false  envelope  formed 
of  confluent  paraphyses ; them  spores,  form- 
ing the  chief  distinctive  character  of  the 
genus,  are  bilocular,  oblong  or  globose, 
roimded-obtuse  or  acuminate  at  the  apex, 
smooth  or  spinulose,  the  upper  loculus 
with  a pore  at  its  summit,  the  lower  with  a 
pore  at  the  upper  end  of  one  side  (next  the 
septum). 

These  plants  occur  commonly  on  the 


Grasses  and  many  other  herbaceous  plants, 
often  changing  colour  during  the  summer, 
being  yellow  or  orange  when  the  Uredinous 
spores  ai'e  ripe,  and  afteiwards  blackish 
when  the  Puccineous  form  is  mature. 

The  species  are  very  numerous ; but  some 
of  those  formerly  included  under  this  name 
are  now  removed  to  other  genera,  such  as 
Uromyces,  Triphraginium,  &c.  (See  Uue- 
DiNEi.)  P.  graminis  is  common  on  com 
and  other  grasses  (ilildew) ; among  the 
other  frequent  species  are  P.  Caricis,  Poly- 
gonorum,  Mentlice,  Anemones,  Buxi,  &c.  Ch. 
Robin  describes  a Puccinia,  apparently  on 
the  authority'  of  Ardsten,  a Swedish  physi- 
cian, found  upon  the  human  head  in  Favus. 
From  his  description  it  appears  to  be  a tme 
Puccinia,  and  should  hold  its  place  (P.  Favi, 
Ai’dst.)  among  the  species.  But  what  is 
more  remarkable,  it  occurs  together  vdth 
Achorion  Schcoileinii,  the  latter  presenting 
itself  as  a constituent  of  the  cups  or  cnists, 
while  the  Puccitiia  occui’s  afterwards  on  the 
desquamations  of  the  epidermis.  This  ap- 
pears to  warrant  (from  what  we  know  of  the 
species  parasitic  on  vegetables)  the  opinion 
that  the  Achoeion  is  merely  the  spermo- 
gonial  form  of  the  P.  Favi. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  363 ; 
Ann.  Nat.  Hist.  vi.  p.  439;  ibid.  2 ser.  v. 
p.  462,  xiii.  p.  461 ; Tulasne,  Ann.  des  Sc. 
Nat.  3 sdr.  vii.  p.  12 ; ibid.  4 s4r.  ii.  p.  77, 
138  & 182 ; L(5veiI14,  ibid.  3 s6r.  viii.  p.  369 ; 
Be  Bary,  Brandpike,  p.  36;  Fries,  Summa 
Veg.  p.  613 ; Robin,  Vegetaux  parasit.  2nd 
ed.  p.  613,  pi.  T4.  fig.  13. 

PULEX,  Linn.  ^lea). — A genus  of  In- 
sects, of  the  order  Siphonaptera  (Suctoria 
or  Aphaniptera),  and  family  Pidicidae. 

Char.  As  there  are  only  the  single  family 
and  genus  in  the  order,  the  characters  of  the 
latter  are  distinctive. 

Head  small  (PI.  28.  fig.  9),  compressed, 
rounded  above,  ti’xmcate  in  front,  in  some 
species  v^dth  an  inferior  pectinate  fringe  of 
blackish-brown  teeth;  eyes  one  on  each 
side,  round,  simple,  smooth;  behind  each 
eye  is  a cavity  or  depression,  at  the  bottom 
of  which  the  antennae  are  attached;  an- 
tennae (figs.  9 a,  12)  foiu'-jointed,  their  form 
varjdng  in  the  difterent  mecies,  the  third 
joint  very  minute,  and  forming  the  cup- 
shaped base  of  the  terminal  joint  or  piece, 
which  in  some  species  is  fru'nished  with 
numerous  transverse  incisions,  representing 
as  many  distinct  joints;  in  some  the  an- 
tennae extend  out  of  the  depression,  and  are 
earned  erect. 
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Oral  appendages  (PI.  28.  fig.  9 e)  com- 
posed of  several  parts : 1.  (PI.  26.  figs.  32  r/, 
83  d)  The  uppermost  is  single,  and  consists 
of  a thin,  flattened  seta,  coarsely  toothed  on 
the  upper  surface,  and  traversed  throughout 
its  entire  length  bv  a canal,  upon  the  -walls 
of  which  a very  slender  trachea  runs,  and 
from  which  very  minute  canals,  tenninatin^ 
at  the  end  of  the  little  teeth,  are  gpven  oft. 
This  is  the  suctorial  organ,  and  perhaps 
corresponds  to  the  labnun,  but  is  some- 
times considered  as  the  lingua  or  ligula.  2. 
(fi»s.  32/,  33 /)  Two  quadrangular,  narrow, 
and  elongated  plates,  each  furnished  with 
longitudinal  ribs,  and  with  fine  teeth  j these 
are  the  lancets  or  scalpella,  and  correspond 
to  the  mandibles.  3.  (PI.  26.  fig.  32  y)  Two 
somewhat  triangular  or  leaf-like  plates,  the 
maxUlte ; to  which  are  attached— 4.  (PI.  26. 
fig.  32  k ; PI.  28;  fig.  9 d)  Two  nearly  cylin- 
drical four-jointed  maxillary  palpi.  5.  (PI. 
26.  fig.  32  k ; fig.  33  Z;)  Two  labial  palpi,  in 
the  fonn  of  sheaths,  four-jointed,  thickened 
at  the  back  and  membranous  at  the  mai’gin  j 
these  palpi  arise  from  near  the  apex  of — 
6.  (PI.  26.  fig.  331)  A small  membranous 
labium,  with  the  still  smaller  mentum  (PI.  26. 
fig.  33  m)  at  its  base. 

Thorax  composed  of  three  segments,  each 
consisting  of  an  upper  (PL  28.  fig.  9 c)  and 
a lower  piece  (//,  that  of  the  metathoracic 
segment  is  not  lettered);  from  the  lower 
anse  the  coiTesponding  legs.  The  two 
posterior  segments  of  the  thorax  are  each 
lumished  with  a pair  of  plates,  the  hinder- 
most  of  which  is  longest,  and  nearly  covers 
the  sides  of  the  first  and  part  of  the  second 
abdominal  segment  (fig.  9,  behind  /,/) ; 
these  represent  rudimentary  -wings. 

The  legs  are  large,  especially  the  hinder 
ones,  and  adapted  for  leaping.  The  first 
joint  or  coxa  {rA  is  very  thick;  the  second 
or  trochanter  (h)  is  very  small ; next  come 
tlie  femur  (t),  the  tibia  (k),  and  lastly  the 
five-jointed  tarsus  (k),  which  is  tei-minated 
by  two  curved  and  denticulate  cftiws,  -with 
a lobe  or  heel  at  the  base. 

The  abdomen  of  the  female  has  nine 
distinct  ring^s,  the  first  seven  of  which  are 
each  furnished  with  a pair  of  stigmata  (a), 
and  consist  of  homy  arches  -with  mem- 
branous margins.  The  eighth  arch,  which 
has  no  membranous  margin,  is  strengthened 
by  a homy  band  furnished  with  fine  hairs, 
to  protect  the  orifice  of  the  last  stigma.  The 
ninth  and  last  segment,  called  the  pygidium 
(fig.  9x  and  PL  1.  fig.  1.3),  is  somewhat 
kidney-shaped  or  two-lobcd,  folded  on  the 


doraum,  and  exhibits  twenty-five  to  twenty- 
eight  stiflp  and  longish  bnstles,  implanted 
in  the  centre  of  as  many  disk-like  areola3, 
each  of  which  is  ornamented  -with  a ring  of 
rectangular  or  somewhat  cimeate  rays.  The 
portions  of  the  pygidium  between  the  are- 
olae are  studded  -with  minute  spines.  The 
end  of  the  abdomen  in  the  female  (PL  28. 
fig.  9)  is  more  roimded  or  ovate  than  that 
of  the  male  (fig.  13),  which  is  somewhat 
turned  upwards. 

In  some  species  the  segments  of  the 
thorax  and  abdomen  are  furnished  with  a 
posterior  pectinate  fringe. 

The  alimentary  canal  is  short  and  straight; 
the  stomach  cylindrical ; the  small  intestine 
as  long  as  the  stomach,  and  the  large  intes- 
tine short.  Four  short  and  broad  M^pighian 
vessels  open  into  the  lower  orifice  of  the 
stomach ; and  the  ducts  of  two  roimd  salivary 
vesicles  imite  to  a single  canal  ascending  in 
a coiled  form  on  each  side  of  the  oesophagus 
towards  the  mouth. 

The  eggs  of  the  flea  are  white,  elongated 
and  -viscid  outside.  The  larvm  have  no 
legs ; they  are  elongated,  resembling  minute 
wornis,  and  very  active,  coiling  themselves 
into  a circle  or  spiral,  and  serpentine  in 
thefr  movements.  The  head  is  scaly,  -with- 
out eyes,  and  supporting  two  very  minute 
antennae ; the  body  has  thirteen  segments, 
-with  small  tufts  of  hairs,  and  at  the  end  of 
the  last  are  two  little  hooks. 

The  species  are  numerous  (twenty-five, 
Gervais) ; but  their  characters  are  not  weU 
defined.  One  species  (P.  terrestris)  is  said 
to  exist  under  crush- wood ; and  one  (P. 
Boleti)  in  Bohti. 

1.  P.  irritans,  human  flea.  Pitch-bro-wn ; 
head  shining,  smooth,  pectinate  fringe  ab- 
sent; legs  pale;  femora  of  posterior  legs 
-with  hairs  inside ; second  joint  of  the  tai-si 
of  the  anterior  pair  of  legs  and  first  joint 
of  posterior  tarsi  longest.  Tarsal  joints,  in 
respective  order  of  greatest  length : an- 
tenor,  2,  6,  1,  3,  4;  posterior,  1,  6,  2,  3,  4 
(Bouchg).  We  have  never  been  able  to  find 
a flea  with  the  above  relative  length  of  the 
joints  of  the  anterior  tai’si. 

2.  P.  felts,  cat’s  flea  (P.  cams,  Bouchd ; P. 
irritans,  Duges)  (PL  28.  fig.  9).  Pale  pitch- 
brown  ; head  nalced,  shining,  smooth,  with 
delicate  scattered  dots;  coxre  and  femora 
almost  naked;  fifth  joint  of  anterior  tai’si 
and  first  joint  of  posterior  tami  longest. 
Tarsal  joints : antenor,  6,  2,  1,  3,  4;  poste- 
rior, 1,  6,  2,  3,  4. 

3.  r.  canis,  ilea  of  dog  and  fox  (PI.  28. 
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10,  head)  (P.  felis,  Bouchd).  Pale 
pitch-brown;  head  shining,  smooth,  punc- 
tate behind ; lower  part  of  head  and  proto- 
thorax  T\dth  a pectinate  fringe;  posterior 
tibiie  much  expanded  at  the  end;  fifth 
]oint  of  anterior  and  first  of  posterior  tarsi 
longest.  Tarsi : anterior,  5,  2, 1,  3,  4 ; pos- 
terior, 1,  2,  6,  3,  4. 

4.  P.  (jullince,  fowl’s  flea.  Pitch-brown, 
with  shining,  smooth,  elongated  head ; pro- 
tothorax with  a pectinate  fringe ; first  joint 
of  all  the  tarsi  longest.  Tarsi : anterior  and 
posterior,  1,  2,  6,  3,  4. 

5.  P.  martis,  ilea  of  the  marten  and  dog. 
Postero-inferior  margin  of  head  and  proto- 
thorax with  pectinate  fringe ; tarsi  as  in  P. 
cmiis. 

6.  P.  sciuronmi,  flea  of  the  squirrel.  Head 
naked ; pectinate  fringe  on  protothorax, 
none  upon  the  abdomen.  Tarsi : anterior, 
1,  5,  2,  3,  4 ; posterior,  1,  2,  5,  3,  4. 

7.  P.  erinacei,  flea  of  hedgehog.  Head 
naked,  mesothorax  with  a fringe.  Tarsi : 
anterior,  5,  2, 1, 3,  4 ; posterior,  1, 2,  5, 3,  4. 

8.  P.  talpce,  Curtis,  flea  of  mole  (PI.  28. 
fig.  24). 

9.  P.  columhcB,  pigeon’s  flea.  Protothorax 
with  pectinate  frmge,  none  upon  the  abdo- 
men ; antemuE  of  male  erect,  those  of  the 
female  lying  in  the  depression. 

10.  P.pewefraus,  the  chigoe  or  jigger.  The 
females  burrow  in  the  sldn  of  the  feet ; and 
the  ova,  imdergoing  development,  enlarge 
the  parent-abdomen  to  the  size  of  a pea, 
causing  severe  inflammation,  &c.  Rostrum 
very  long.  Tropical. 

11.  P.  respertuiomSf  flea  of  the  bat  (PI.  28. 
fig.  11,  head). 

Bibl.  W estwood,  hitroduction,  ^-c. , ii.  489 ; 
Bouch^,  Nov.  Act.  Nat.  Cur.  1835.  xvii.  501 ; 
Duges,  Ann.  des  Sc.  Nat.  1832.  xxvii.  p.  165 ; 
G ervais,  Walchenaer's  Apt.  iii.  362 ; Benny, 
Anti.  Nat.  Hist.  1843.  xii.  315. 

PUNCTAEIA,  Greville.— A genus  of 
Punctariaceffi  (Fucoid  Al^ie),  containing 
three  (one  doubtful)  British  species,  P.  la- 
tifolia,  plantaginea  and  tcnuissima,  growing 
on  roclcs  and  stones,  consisting  of  membra- 
nous, olive  or  brown,  ribless  fronds,  4 to  12" 
long,  1 to  3"  broad,  having  a shield-hlce 
organ  of  attachment  at  the  base.  The  fruc- 
tification consists  of  sori  scattered  all  over 
the  fronds  in  minute  distinct  dots,  com- 
posed of  roundish  sporanges  (producing  zoo- 
spores) intermixed  with  paraphyses ; these 
sporanges  are  called  spores  in  most  works. 
No  other  form  of  fructification  has  yet  been 
observed. 


BmL.  Harvey,  Brit.  3far.  Alg.  p.  41, 
pi.  8B;  Phyc.Brit.  pis. 8, 128, 148;  Greville, 
Alg.  Brit.  pi.  9. 

PUNCTARIACEriE.— A family  of  Fu- 
coideaj.  Root  a minute  naked  disk ; frond 
cylindrical  or  flat,  unbranched,  cellular; 
with  ovate  sporanges  intennixedmth  jointed 
threads  in  gi’oups  on  the  smface. 

Synopsis  of  the  British  Genera. 

1.  Punctaria.  Frond  flat  and  leaf-like. 
Sporanges  scattered  or  in  sori. 

2.  A^erococcus.  Frond  membranous, 
tubidar,  either  cyliudrical  or  compressed. 
Sporanges  in  dot-like  sori. 

3.  Litosiphon.  Frond  cartilaginous,  fili- 
form, subsolid.  Sporanges  scattered,  almost 
solitary. 

PUS. — Popiilarly  known  as  ‘‘matter.” 
One  of  the  products  of  inflammatory  exuda- 
tion. 

Its  general  properties  are  too  well  known 
to  require  description.  Pus  consists  of  an 
albuminous  liquid,  containing  a number  of 
minute  corpuscles  in  suspension.  These 
consist  of  molecules  and  gramdes,  composed 
of  proteine-compomids,  fat  or  the  earthy 
phosphates ; globules  of  fat  of  very  various 
sizes ; and  the  proper  pas-coiq)uscle8.  Pus- 
coi-puscles  (PI.  30.  fig.  4)  are  spherical,  fi'om 
1-2500  to  1-2000"  in  diameter ; presenting 
a granular  appearance  on  the  surface,  and 
containing  a number  of  larger  or  smaller 
gramdes  and  a small  quantity  of  liquid.  The 
granular  appearance  of  the  sm'face  arises 
from  the  internal  gramdes  pushing  out,  as 
it  were,  the  ceU-waU ; for  it  disappears  when 
the  cell-wad  is  distended  and  separated  from 
the  granules  by  the  action  of  water  or  very 
dilute  solution  of  potash.  When  treated 
with  acetic  acid,  the  ced-wall  and  gi-anules 
become  excessively  transparent,  and  idti- 
mately  vanish  (PI.  30.  fig.  5),  leaving  from 
one  to  five,  generaUy  two  or  three,  roimd  or 
oval  nuclei,  which  mostly  present  a dark 
margin  and  light  cenfre,  giving  theiu  a 
cupped  appeai'ance,  indicating  a dimimition 
of  refractive  power  in  the  centre,  arising 
fi’om  either  a depression  on  the  sm-face  or 
the  existence  of  a vacuole.  The  cupped 
centre  is  sometimes  seen  in  the  nuclei 
without  acetic  acid,  after  the  action  of  water 
onE. 

In  the  pus  of  chronic  abscesses,  unhealthy 
idcers,  &c.,  the  corpuscles  are  often  few, 
defomied  and  mixed  with  numerous  gi-anulcs 
of  proteine,  fatty  and  calcareous  mattera, 
crystals  of  cholesterine,  of  the  ammonio- 


rrSTULITORA. 


PYXIDICULA. 


[ 589  ] 


phosphate  of  mn^iesia,  and  sometimes 
monads  and  vibrios;  exudation-coi'puscles 
are  occasionally  present  also. 

Pyoid  corpuscles,  — Under  this  term, 
Lebert  describes  a modification  of  pus-cor- 
puscles, consisting  of  a tolerably  transparent 
envelope,  enclosing  fmm  eight  to  ten  or 
more  small  globules  (PI.  30.  fig.  6).  Acetic 
acid  does  not  alter  them,  or  at  most  only 
renders  them  slightly  more  transparent.  The 
small  globules  are  composed  of  a proteine- 
compound ; for  they  are  soluble  in  potash. 

Bibl.  That  of  Chemistry,  Animal ; and 
Lebei-t,  Pkys.  Pathologique. 

PUSTULIPOKA,  Blainville.— A genus 
of  Infundibulate  Cyclostomatous  Polyzoa, 
of  the  family  Tubuliporidse. 

Char.  Polypidom  erect,  cylindrical ; cells 
half-immersed,  arranged  on  ^ sides;  orifices 
prominent. 

Two  British  species  : P.  prohoscidea,  and 
P.  dejiexa.  The  latter  conmion  on  shells 
from  deep  water. 

Bebl.  Johnston,  Brit.  Zooph.^lS',  Gosse, 
Mar.  Zool.  ii.  8. 

P Y CNIDIA. — A term  applied  by  Tidasne 
to  the  receptacles  enclosing  stylospores  in 
the  Lichens  and  Fungi. 

PYCNOPHYCUS,  Kutz.— A genus  of 
Fucaceae  (Fucoid  Algse),  containing  one 
British  species,  P.  (Fucus)  tuhei-cidatus,  re- 
moved from  Fucus  on  account  of  its  cylin- 
drical fr’ond,  the  compact  cellular  substance 
of  the  receptacles,  and  the  ramified  fibrous 
pseudo-root.  The  fructifications,  formed  at 
the  ends  of  the  dichotomous  lobes  of  the 
fi’ond,  are  of  elongated  form,  cylindrical, 
more  or  less  tuberculated,  and  exhibit 
numerous  pores  opening  fi’om  conceptacles 
containing  spore-sacs  and  antheridia  (to- 
gether), resembling  in  general  those  of 
The  spore-sacs  are  collected  at  the  bottom 
of  the  conceptacles,  the  antheridia  at  the 
upper  part.  For  the  details  respecting  the 
spores  and  .spermatozoids,  see  Fucus. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  18, 

?1.  2 A ; Pliyc.  Brit.  p.  89 ; Decaisne  and 
'buret.  Ami.  des  Sc.  Nat.  3 s6r.  iii.  p.  6, 
&c.,  pi.  1 ; Thuret,  ibid.  xvi.  p.  10. 

PYOID  CORPUSCLES.  See  Pus. 
PYRAMIDIUM,  Bridel. — A genus  of 
Funariacese  (Acrocarpous  Mosses),  allied  to 
Funaria  in  habit,  but  differing  in  important 
points. 

Pyramidium  tetrayonum,  Brid.  = Gymno- 
stminm  tetrayonum,  Schwiigr. 

PYRENOM  YCETES.— That  portion  of 
the  Ascomycctous  and  Coniomycetous  Fungi 


having  a closed,  nuclear  fruit;  standing 
opposed  to  the  Discomycetes,  with  open 
fruits,  like  the  Angiocarpous  and  Gymno- 
carpous  Lichens. 

PYRENOTIIEA,  Fries.  — A genus  of 
Limboriese  (Angiocai-pous  Lichens),  con- 
taining a number  of  species  separated  fi’om 
VeiTucaria,  Ach.,  on  account  of  the  spores 
being  free  in  the  perithecia  and  not  deve- 
loped in  thecae.  The  bodies  taken  for  spores 
aiu,  however,  spemiatia  contained  in  sper- 
mogonifi,  the  sporiferous  perithecia  being 
apparently  unknown  (see  Lichens). 

Bibl.  Leighton,  Biit.  Any.  Lichens,  p.  65 ; 
Tulasne,  Ann.  des  Sc.  Nat.  3 sdr.  xvii.  p.  217. 

PYRULINA,  D’Orb.— A genus  of  Fora- 
minifera,  of  the  order  Helicostegia,  and 
family  Turbinoidm. 

Chai-.  Shell  glossy,  smooth,  free ; spire 
short,  indistinct.  Chambers  half-embracing, 
close ; the  last  acmninate  in  front ; with 
the  round  orifice  at  the  end. 

P.  acuminata  has  been  found  fossil. 

Bibl.  D’Orbigny,  Mem.  Geol.  Soc.  of 
France,  iv.  43 ; id.  For.  Foss.  d.  Vienne, 
191 ; Moms,  Brit.  Foss.  40. 

PYTHIUM,  Prin^sheim. — A supposed 
genus  of  pai’asitic  Unicellular  Algae,  the 
tiTie  nature  of  which  is  however  yet 
doubtful. 

P.  entophytum  (PI.  45.  fig.  8)  occurs  in 
this  country  in  diseased  cells  of  Confervoid 
Algae.  It  consists  of  minute  flask-shaped 
bodies,  taking  the  place  of  the  proper  cell- 
contents,  finally  pushing  the  neck-like  por- 
tion through  the  wall  of  the  cells,  outside 
of  which  it  bursts  and  discharges  active  (?) 
molecules,  which  Pringsheim  regards  as 
gonidia.  Pringsheim  describes  another 
species  which  grows  upon  insects  in  water, 
in  the  manner  of  Achlya,  and  he  refers  this 
genus  to  the  family  Saprolegnieae. 

Bibl.  Pringsheim,  Jahrb.  d.  miss.  Bot.  i. 
p.  289 ; Carter,  Ann.  Nat.  Hist.  2 ser.  xvii. 
p.  101;  Henfrey,  Trans.  Mic.  Soc.  New 
Series,  vii.  p.  25 ; Currey,  Mic.  Journal,  v. 

p.  211. 

PYXTDICULA,  Ehr. — A genus  of  Dia- 
tomaceae. 

Char.  Frustules  single,  free  or  sessile; 
valves  circular,  convex,  hoop  absent. 

Twenty-two  species  have  been  described ; 
one  aquatic,  one  marine,  the  remainder  fossil, 
found  in  America. 

Some  of  them  do  not  appear  to  differ  from 
Coscinodiscus  and  Cyclotella,  except  in  the 
greater  convexity  of  the  valves. 

1.  P.  major  (PI.  19.  fig.  13).  Valves  coni- 
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cal^  regularly  punctate.  Diameter  1-420" ; 
aquatic. 

2.  P.  adriatica.  Fr.  sessile ; valves  nearly 
hemispherical,  free  from  markings  (ord.  ill.). 
Upon  marine  Algfe.  Diam.  1-600". 

3.  P.  minor—  Cyclotella  opercidata. 

The  bodies  represented  in  PI.  19.  fig.  12, 
found  in  flint,  have  been  described  as  P. 
globator,  Pritch.  (not  P.  globosus,  Ehr.);  they 
do  not,  however,  appear  to  belong  to  the 
Diatomacete. 

Kiitzing  places  Sfephanopgxis  and  Xan- 
thiopyxis  here. 

Bibl.  Ehrenberg,  Inf  us.  165,  and  Ber.  d. 
Berl.  Akad.  1844  & 1845  5 Kiitzing,  Bacill. 
51,  and  Spec.  Alg.  xxi. ; Pritchard,  Infu- 
soria, 432. 

PYXINEriil. — family  of  Gynmocai-pous 
Lichens,  characterized  by  a horizontal  foli- 
aceous  thallus,  mostly  fixed  by  the  centre, 
an  orbicular  disc,  with  the  excipulum 
distinct  from  the  thallus,  closed  at  first  and 
supei-ficial. 

Genera. 

1.  Umbiliearia.  Apothecia  orbicular, 
somewhat  concave,  adnate,  covered  by  a 
black  membrane,  the  diskat  length  tubercled, 
with  a border  of  its  own  substance. 

2.  Gyrophora.  Apothecia  orbicular,  sub- 
scutelliform,  sessile  and  adnate,  covered  by 
a black  membrane,  the  disk  mai'ked  with 
concentric  circles  or  folds,  with  a border  of 
its  own  substance. 

Q. 

QUILL. — The  quill  of  feathers  possesses 
considerable  polarizing  power ; the  coloured 
bands  are,  however,  so  broad  that  they  are 
better  seen  with  the  naked  eye. 

See  Ekathubs. 

QUININE.  See  Alkaloids,  p.  28. 

lodo-disidphate,  sidphate  of  iodo-quinine, 
Herapathite. — This  smt  is  prepared  by  dis- 
solving disulphate  of  quinine  in  strong  acetic 
acid,  warming  the  solution,  dropping  into  it 
an  alcoholic  solution  of  iodine  carefully  in 
small  quantities  at  a time,  and  placing  the 
mixture  aside  for  some  hours,  when  the 
cr}'stals  separate. 

Theydissolve  in  the  heated  mother-liquor, 
also  in  hot  alcohol,  being  again  deposited  on 
cooling;  but  they  are  not  soluble  in  cold 
alcohol  or  aether. 

They  are  so  easily  decomposed  and  altered 
that  they  are  with  difficulty  moimted.  This 
mav,  however,  be  effected  by  cautiously 
neutralizing  the  excess  of  acid  in  the  mother- 
liquor  by  solution  of  ammonia,  taking  care 


not  to  precipitate  the  excess  of  the  disulphate 
of  quinine ; a portion  of  the  liquid  contain- 
ing the  crystals  is  then  transferred  to  a slide, 
the  liquid  removed  with  blotting-paper,  and 
the  crystals  dried  in  a cuirent  of  cold  air. 
They  are  then  mounted  in  Canada  balsam 
rendered  thin  with  sether,heat  bein^avoidcd. 

The  crystals  are  of  a pale  olive-green 
colour  (PI.  7.  fig.  17),  and  possess  a more 
intense  polarizing  power  than  any  other 
known  substance.  The  play  of  colours  pre- 
sented when  they  are  rolling  over  each  other 
whilst  contained  in  a watch-glass,  forms  a 
very  beautiful  .sight,  the  colours  varjdng 
according  to  the  relative  positions  of  the 
crystals  to  each  other ; and  when  the  latter 
cross  each  other  at  a right  angle,  complete, 
blackness  is  produced. 

Dr.  lierapath,  who  discovered  this  beau- 
tiful salt,  has  also  described  a method  of 
making  crystals  of  sufficient  size  to  replace 
toiu-maiines  or  Nicol’s  prisms.  The  ingre- 
dients are, — as  pm-e  disulphate  of  quinine  as 
can  be  obtained,  that  from  Messrs.  Howard 
and  Kent  being  best ; strong  acetic  acid,  of 
sp.  gr.  1-042;  proof-spirit,  composed  of 
equal  bulks  of  rectified  spirit  of  sp.  gr.  -837 
and  distilled  water ; and  tincture  of  iodine, 
made  by  dissolving  40  grains  of  iodine  in 
1 oz.  of  rectified  spirit.  The  proportions  are : 

Disulphate  of  quinine. . 50  grains. 

Acetic  acid 2 fluid  oimces. 

Proof-spirit 2 fluid  ounces. 

Tinctiu-e  of  iodine  ....  50  drops. 

The  disulphate  of  quinine  is  dissolved  in  the 
acetic  acid  mixed  -with  the  spirit,  the  solu- 
tion heated  to  130°  F.,  and  the  tincture  of 
iodine  immediately  added  in  drops,  the 
mixture  being  constantly  agitated. 

The  compound  should  be  prepared  in  a 
wide-mouthed  Florence  flask  or  matrass;  and 
the  temperature  should  be  maintained  for  a 
little  time  after  the  addition  of  the  iodine, 
so  that  the  solution  maj-  become  perfectly 
clear,  and  of  a dark  sheiTy  colom-.  It  should 
then  be  set  aside  to  crystallize  in  a room  of 
a uniform  temperature  of  45°  to  50°  F.,  and 
kept  from  vibration.  The  latter  may  be 
effected  by  suspending  the  flask  by  the  neck 
with  strong  string,  attaching  this  to  a hori- 
zontal cord  stretching  across  the  room  from 
one  wall  to  the  other ; or  placing  the  flask 
on  a steady  support,  lying  upon  a pillow. 
The  large  crystalline  plates  form  upon  the 
surface  of  the  liquid,  where  they  are  allowed 
to  remain  for  twelve  to  twenty-four  lioius, 
until  they  have  acquired  sufficient  thickness. 
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Tlie  Hask  is  then  carefully  removed  without 
shaking,  and  rested  upon  a gallipot.  A 
circular  cover  is  then  fastened  by  its  edge  to 
the  end  of  a glass  rod  with  a little  wax  or 
marine  glue,  and  passed  beneath  one  of  the 
crystalline  films,  the  adherent  mother-liquor 
removed  with  blotting-paper,  and  the  film 
allowed  to  dry  in  a room  at  a temperature  of 
45°  to  60°  F. ' The  cover  and  film  are  then 
placed  under  a cupping-glass  or  small  bell- 
lass,  with  a watch-glass  containing  a few 
rops  of  tincture  of  iodine.  The  time  re- 
quired for  the  iodizing  may  be  about  three 
hours  at  60°  F.,  or  less  if  the  temperatm’e 
be  higher. 

The  film  is  then  covered  with  a solution 
of  Canada  balsam  in  aether,  saturated  with 
iodine  by  warming  with  a few  crystals  of 
this  substance,  and  allowing  it  to  cool. 

Other  films  are  removed  and  mounted  in 
the  same  manner.  Should  the  films  not 
separate  from  the  original  liquid  at  the  end 
of  six  hours,  this  must  be  heated  with  a 
spirit-lamp  until  the  deposited  ciystals  are 
dissolved,  a little  spirit  and  a few  drops 
more  tincture  of  iodine  added,  and  the  liquid 
again  set  aside. 

If  the  film  appear  black  when  removed 
on  the  cover,  it  is  crossed  by  an  adherent  or 
interposed  crystal,  which  must  be  carefully 
removed. 

These  crystals  are  sold  ready  mounted, 
and  may  be  purchased  at  a very  small  cost. 

Dr.  Herapath  proposes  the  production  of 
the  crystals  of  the  quinine-salt  as  a very 
delicate  test  for  the  presence  of  quinine. 
A test-liquid  is  first  made  with  3 drachms  of 
acetic  acid,  1 drachm  of  rectified  spirit,  and 
G drops  of  dilute  sulpbrndc  acid.  A drop  of 
this  is  placed  upon  a slide  and  the  alkaloid 
added,  and  when  it  is  dissolved,  a very 
minute  quantity  of  tincture  of  iodine  added ; 
after  a time  the  salt  separates  in  little 
rosettes. 

Bibl.  Herapath,  Phil.  Mag,  1862.  iii. 
161,  iv.  186,  and  1863.  vi.  171  & 346;  Hai- 
dinger.  ibid.  1863.  284. 

QUiNQUELOCULLNA,  D’Orb.— A ge- 
nus ofForaminifera,ofthe  order  Agathistegia, 
and  family  Multiloculidte. 

Char.  Shell  inequilateral,  globular  or 
compressed,  sometimes  angular,  of  the  same 
form  at  all  ages;  chambers  aggregated  on 
five  opposing  faces,  embracing  so  that  five 
only  are  apparent,  their  cavities  simple ; 
orijice  single,  with  a tooth. 

Several  British  species,  both  recent  and 
fo.s.Mil. 


Williamson  unites  this  genus  with  Mi- 
liolina. 

Q.  semimilum  (PI.  42.  fig.  10)  = one  fomi 
of  MilioUna  seminulum,  Will. 

Bibl.  That  of  the  order. 

R. 

RACODIIJM,  Pers.  See  Antennaria. 

RADULA,  Dumort. — A genus  of  Jun- 
germannieae  (Hepaticae),  containing  one 
British  species,  R.  comphmata  (fig.  613), 


Fig.  613. 


Hadula  complanata. 

Leafy  shoot  with  an  immature  and  a burst  capsule. 

Ma^ihed  5 diameters. 

common  upon  the  trunks  of  trees,  every- 
where, forming  orbicular  pale-gi’een  patches 
closely  appressed  to  the  bai-k. 

Bibl.  Hook.  Brit.  Jung.  pi.  81;  Brit. 
Flor.  ii.  pt.  1.  p.  120;  Ekart,  Syn.  Jung. 
pi.  4.  fig.  31 ; Endlicher,  Gen.  Plant,  Supp. 
1.  No.  472-13. 

RALFSIA,  Berk. — A genus  of  Myrione- 
macese  (Fucoid  Algae),  containing  one  Bri- 
tish species,  B.  verrucosa  (72.  deusta,  Berk.), 
forming  dark-brown  Lichen-like  patches,  1 
to  6"  in  diameter,  on  rocks  between  tide- 
marks.  The  fronds  are  at  first  orbicular  and 
concentrically  zoned ; they  are  composed  of 
densely-mcked,  vertical,  simple,  j ointed  fila- 
ments. The  fruit  is  formed  in  wai-t-like 
patches,  and  consists  of  obovate  sporanges 
attached  to  the  bases  of  vertical  filaments. 

Bibl.  Harvey,  Brit.  Mar,  Alq.  p.  49. 
pi.  lOD.  ^ 

RAMALINA,  Ach.— A genus  of  Parme- 
liaceae  (Gynmocarpous  Lichens),  containing 
several  British  species,  forms  of  shrubby 
habit,  mostly  growing  upon  the  trunks  of 
trees,  bearing  orbicular  - peltate  apothecia, 
nearly  of  the  same  colour  as  the  thallus. 
J2.  fraxinea,  fastigiata,  and  farinacea  are 
common. 
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Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  228 ; 
Tulasne,  Aim.  des  Sc.  Nat.  3 s^r.  xvii.  p.  192, 
pi.  2.  figs.  13-16. 

RANA,  Linn.  See  Frog. 

RAPHIDES. — This  name  was  first  ap- 
plied to  the  minute  needle-shaped  crystals 
occurring  in  great  ahimdancein  the  tissues  of 
many  plants ; but  it  is  now  used  in  general 
application  to  aU  the  crystalline  fomrations 
contained  in  vegetable  cells.  The  crystals 
occur  either  solitary  or  groirped,  and  some- 
times the  groups  are  formed  on  a pecrrliar 
stalked  matrix  projecting  into  the  cavity  of 
enlarged  cells,  forming  the  organs  called 
cystolithes. 

There  are  few  plants  of  the  higher  classes 
which  do  not  contain  raphidesj  they  are 
very  abundant  in  the  herbaceous  structures 
of  the  Monocotyledons  generally,  and  espe- 
cially those  of  the  Ar-aceae,  Musacese,  LUia- 
cese,  &c. ; they  also  abormd  in  the  Pol}'go- 
nacese,  Cactacese,  Euphorbiacese,  Urticacese, 
&c.,  among  the  Dicotyledons.  They  are 
usually  found  only  in  the  interior  of  the 
cavities  of  cells,  hut  in  some  cases  they  occur 
in  the  interceUrrlar  camties,  perhaps,  how- 
ever, accidentally.  They  may  occur  in 
almost  any  par-t,  birt  are  formd  most  exten- 
sively in  the  stems  of  herbaceoirs  plants 
(Monocotyledons  in  general  and  Cactaceae) ; 
they  also  occitr  in  the  baric  and  pith  of  many 
w'oody  plants  (lime,  vine) ; leaves  likewise 
frequently  contain  them  in  vast  quantity 
(Aracete,  Musaceae,  Liliaceae,  Iridaceae, 
Polygonaceae) ; also  sepals  (Orchidaceae, 
Geraniaceae) ; in  the  rhubarfrs,  and  also  in 
UmbeUiferae,  they  occur  extensively  in  the 
roots,  for  instance  in  the  carrot ; and  they 
abormd  in  autrmrn  in  the  base  of  the  bulbs 
of  the  onion  and  other  Liliaceae.  Raphides 
are  very  readily  discovered  and  clearly  seen 
in  tissires,  by  the  aid  of  the  polarizing  ap- 
paratus. 

The  form  of  the  needle-shaped  raphides 
is  irsrtaUy  that  of  a square  prism,  with  pyra- 
midal ends.  These  ordinarily  occrrr  lying 
parallel  in  bundles  (fig.  614)  ; another  cortr- 
mon  form  is  that  of  rectangular  or  rhombic 
prisms  with  oblique  or  pyramidal  ends ; the 
smaller  of  these  often  present  themselves  in 
groups  radiating  from  a centre  (fig.  615). 
Prisms  of  similar  or  of  six-sided  forms,  octo- 
hedra,  rhombs,  &c.,  also  occitr  solitary  or 
few  together  (PI.  39.  fig.  28),  the  Ipger  ones 
sometimes  nearly  filling  the  cavity  of  the 
cells  in  which  they  lie.  The  cells  containing 
the  bundlesof  acicular  raphides  in  the  Aracear 
also  contain  a viscid  sap,  which  causes  them 


to  burst,  through  endosmose,  when  placed  in 
water,  and  discharge  the  crystals.  Turpin 
erroneously  described  these  as  organs  of  a 
special  nature,  under  the  name  of  Biforines. 

Raphides  most  frequently  consist  of  oxa- 
late of  lime,  especially  in  the  Cactaceae, 
Polygonaceae,  &c. ; carbonate  of  lime  seems 
to  stand  next  in  the  order  of  frequency,  then 

Fig.  614.  Fig.  616. 


Fig.  6l4.  Parenchymatous  cells  of  the  stem  of  Uumex, 
containing  bundles  of  raphides.  Magnified  400  diams. 

Fig.  616.  Parenchymatous  cells  of  the  stem  of  Beta, 
with  groups  of  raphides.  Magnified  400  diams. 

sulphate  and  phosphate  of  lime.  Their 
composition  may  be  ascertained  by  the  ap- 
propriate testa  for  these  salts.  It  is  some- 
times difficult  to  deteimine  the  form  accu- 
rately, on  account  of  the  small  size ; it  is 
found  advantageous  to  mount  well-cleaned 
and  partly  crushed  crj^stals  in  Canada  balsam, 
also  to  view  them  rolling  over  in  alcohol 
(Introduction,  p.  xxix). 

The  peculiar  crystalline  structures  called 
by  Weddell  cystolithes,  occur  most  abun- 
dantly in  the  families  of  the  Urticacese  (in- 
cluding Moreas)  and  the  Acanthacese.  They 
ordinarily  consist  of  a stalked,  clavate,  and 
globose,  or  iiTegular  linear  body,  suspended 
m a ggeatly  enlarged  cell,  most  frequently 
situated  beneath  the  epidermis  of  the  leaf 
(PI.  39.  figs.  26,  27)  ; but  thejr  also  occur 
in  deeper-seated  regions.  Their  nature  and 
development  has  been  followed  by  several 
obseiwers ; and  thev  are  found  to  consist  of  a 
cellulose  matrix  wuth  cai'bonate  of  Ihne  cry- 
stallized in  a land  of  effiorescence  upon  the 
siu-face.  They  appear  to  originate  by  a little 
papilla  or  column  of  secondary  deposit  at 
the  upper  end  of  the  cell,  which  increases 
by  successive  concentric  layers  of  cellulose 
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a'ied  on  the  lower  surface,  leaving  a short 
c-like  portion,  which  remains  uncovered 
and  also  free  from  the  crystals  which  gradu- 
ally sprout  out  from  tte  thickened  head. 
Tlie  crj'stals  may  be  removed  by  the  action 
of  acid,  and  then  the  matrix  assumes  a blue 
colour  with  sulphiuic  acid  and  iodine.  Payen 
imagined  the  thicker  portion  encrusted  by 
the  crystals  to  be  composed  of  numerous 
cellules,  each  producing  a crystal : this  is 
en'oneous.  The  cystolUhes  vary  in  fonn; 
the  clavate  kinds  may  be  best  observed,  in 
Ficits  elastica  (PI.  39.  fig.  27)  and  other 
species,  in  vertical  sections  of  the  leaf; 
globidar  foims  are  foimd  in  Parietaria  offi- 
cinalis (fig.  26)  and  the  Hop ; in  species 
of  Pilea  they  are  linear  or  crescentic,  and 
suwended  by  the  convex  edge. 

Bibl.  Lindley  (and  E.  Quekett),  Introd.  to 
Botany,  4th  ed.  i.  p.  97 ; Turpin,  Ann.  des 
Sc.  Nat.  2 sdr.  vi.  p.  5 ; Raspad,  Cliemie  or- 
ganimie-,  Morren,  Bull.  Acad,  de  Bi-uxelles, 
vi.  No.  3;  Meyen,  3IiiUer's  Archiv,  1839. 
p.  255;  Ann.  des  Sc.  Nat.  2 s^r.  xii.  p.  257; 
Schleiden,  Gnindzuge,  3rd  ed.  pp.  168,  341 ; 
Principles,  pp.  6,  122;  Weddell,  Ann.  des 
Sc.  Nat.  4 s6r.  ii.  p.  267 ; Schacht,  Beiir.  z. 
Anat.  und  Plugs.  1854.  p.  212 ; Unger,  Atm. 
d.  Wiener  Museum,  i.  1844;  Anat.  undPhys. 
d.  Iffianz.  1855.  p.  123 ; Payen,  Mem.  mr  1. 
deed.  d.  vegetaux,  Paris,  ‘1844;  Quekett, 
Trans.  Mic.  Soc.  new  ser.  i.  p.  20. 

RAPIHGNATHUS,  Duges. — A genus  of 
Arachnida,  of  the  order  Acaiina,  and  family 
Trombidina. 

Char.  Palpi  with  an  indistinct  claw; 
niandibles  represented  by  two  short  setae 
inserted  upon  a fleshy  brilb,  concealed  by  a 
broad  labium ; body  entire ; coxae  contigu- 
ous ; legs  but  little  attenuate  at  the  ends, 
anterior  longest,  last  joint  longer  than  the 
others. 

1.  B.  ritberrimus  (PI.  2.  fig.  35  a,  labium 
with  mandibles  and  a palp  ; h,  a mandible). 
Body  oval,  slightly  depressed,  smooth,  and 
almost  free  from  hairs,  rostrimr  fonning  a 
conical  process ; eyes  two,  dark  red,  one  on 
each  side  at  the  anterior  part  of  the  body ; 
labium  triangular,  concave ; setre  accom- 
panied by  a more  slender  hair-like  process ; 
palpi  large,  inflated,  claw  of  the  4th  joint 
very  short.  Size  minute ! Found  under 
stones  and  on  plants. 

2.  B.  hispidus.  Form  of  that  of  the  pre- 
ceding ; body  velvety,  with  two  posterior 
pamlloD. 

Bibl.  DugSs,  Ann.  des  Sc.  Nat.  2 s6r.  i.  22, 
11.  55 ; Gervais,  Walchenaer's  Aptbr.  iii.  172. 


R.'VTTULUS,  Lamarck. — ^A  genus  of  Ro- 
tatoria, of  the  family  Hydatinasa. 

Char.  Eyes  two,  frontal;  tail-like  foot 
simply  styliform ; neither  cirrhi  nor  fins 
present.  Teeth  indistinct. 

B.  lunaris  (PI.  35.  fig.  22).  Eyes  distant 
from  the  anterior  margin ; foot  decuiwed, 
lunate.  Aquatic;  leimth  1-288". 

Bibl.  Ehrenberg,  Infus.  p.  448. 

REAGENTS.  See  Introduction,  pp. 
xxxvii  and  xl. 

REBOUILLIA,  Raddi.  — A genus  of 
Marchantieae  (Hepaticae),  founded  on  the 
Marchantia  hemispliatrica,  Linn.,  charac- 
terized by  the  conical  or  flattened,  1-5- 
lobed  stalked  receptacle  (fig.  616),  the  peri- 
gone  being  adherent  to  the  lobes  of  the 

Fig.  616.  Fig.  617. 


Rebouillia  hemisphcerica. 

Female  receptacles,  with  the  perigone  burst. 

Fig.  6l6,  seen  from  above  ; fig.  617,  from  below. 

Magnified  2 diameters. 

receptacle  on  the  under  side,  opening  by  a 
slit  (fig.  617) ; pericluete  none,  and  the 
globose  sporange  oursting  in-egularly.  The 
antheridia  are  imbedded  in  sessile,  crescent- 
shaped disks.  The  fronds  are  rigid,  with  a 
well-marked  midiib,  gi-een  above,  piunle 
beneath.  It  grows  on  moist  banks,  or  by 
the  side  of  momitain  streams. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  108 ; 
G.  W.  BischofF,  Nova  Acta,  x\di.  p.  1001, 
pi.  69.  fig.  1 ; Endlich.  Gen.  Plant.  No.  468. 

RECEPTACLES  FOR  SECRETIONS. 
See  Secreting  Organs  of  Plants. 

RED  SNOW. — The  remarkable  plueno- 
menon  known  under  this  name  has  been  the 
pbject  of  very  extensive  investigation,  and 
it  is  weU  known  to  be  the  result  of  the 
enoi-mous  development  of  a microscopic 
organism  related  to  Protococeus  or  Chlami- 
dococcus  viridis.  We  are  inclined  to  believe 
that  more  than  one  form  is  comprehended 
at  present  under  the  name  of  Protococcus  or 
Hcematococcus  nivalis ; for  our  specimens  of 
Arctic  red  snow  (for  which  we  are  indebted 
to  the  kindness  of  Mr.  R.  Brown)  appear  to 
belong  to  the  same  genus  as  Palmella  cru- 
enta,  as  first  indicated  by  Mr.  Brown,  and 
confirmed  by  Sir  W.  J.  Hooker.  Dr.  Gre- 
ville’s  figures  of  the  Scotch  plant  closely 
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resemWe  this;  hut  the  continental  plants, 
described  by  Mr.  Shuttleworth  and  others, 
woidd  seem  congeneric  with  Protococcus 
( Chlamidococcus,  Braun,  Chlamulomonas, 
Ehr.),  since  they  produce  active  zoospores, 
the  fonns  which  Muttlewoi-th  described  as 
distinct  infusoria,  as  species  of  Astasia. 
Nearly  connected  with  this  continental 
snow-plant,  if  not  identical,  is  the  Proto- 
coccus pluvialis,  described  so  elaborately  by 
Dr.  Cohn,  which  moreover  appears  to  be 
synonymous  with  the  Disccrcea  purpurea  of 
Moiven. 

The  following  is  a description  of  the  red 
snow  (brought  home  by  Capt.  Parry^  from 
our  own  observation.  It  may  be  noticed  as 
remarkable,  that  after  being  kept  so  many 
3’eai‘S  in  a moist  state  in  a stoppered  bottle, 
the  stnicture  appears  almost  unchanged,  the 
only  diiierence  being  the  assumption  of  a 
green  coloiu*  on  the  surface  of  the  masses 
when  exposed  to  light.  Frond  an  indefinite 
gelatinous  mass  densely  filled  with  spherical 
cells,  about  1-1200"  in  diameter  (Pi.  3.  fig. 
3 d) ; cells  with  a distinct  membrane,  their 
contents  consisting  of  nimierous  tolerably 
equal  gi-auides,  red  or  gi-een  (see  above). 
Between  the  large  cells  lie  patches  of  mi- 
nute red  granules  (as  in  Palmella  cruenta, 
PI.  3.  fig.  3 a,  h),  apparently  discharged  from 
the  large  cells.  Bauer  and  Greville  both 
describe  this  as  the  mode  of  propagation  of 
the  plant ; but  it  is  probable  that  the  cells 
also  increase  by  division  when  actively  ve- 
getating. Like  the  rest  of  the  unicellular 
Algie,  this  plant  requires  a new  and  tho- 
rough investigation ; for  no  characters  are  of 
any  service  without  a complete  history  of 
the  development.  We  subjoin  references 
to  the  most  important  papers  on  this  sub- 
ject. See  also  Wateu,  Coloration  of. 

Bibl.  R.  Brown,  A2>pcndix  to  Ross's  First 
Voyage,  London,  1819;  Bauer,  Quarterly 
Journal  of  Lit.  Sciences  and  Arts,  vii.  p.  222 ; 
Agardh,  Nova  Acta,  xii.  p.  2 ; System.  Alg. 
p.  13 ; DeCandolle,  Ribl.  univ.  de  Geneve, 
1824;  Nees  v.  Esenbeck,  German  ed.  of  R. 
Brown's  Worlcs,  i.  p.  571  (abundant  cita- 
tions of  older  vu’iters) ; Hooker,  Append,  to 
Parry's  Second  Voyage ; Greville,  Sc.  Crypt. 
FI.  pi.  231 ; Shuttleworth,  Bibl.  univ.  de  Ge- 
neve, Feb.  1840 ; Desmazieres,  Ann.  des  Sc. 
Nat.  2 s6r.  xvii.  p.  91 ; Meyen,  IVieymann's 
Archiv,  1840.  i.  p.  106,  transl.  in  Ann.  Nat. 
Hist.  vii.  p.  246 ; Moii’en,  Hydrophytes  de 
Belgique,  Mem.  Acad.  Bruxelles,  xiv.  1841 ; 
Von  Flotow,  Nova  Acta,  xx.  p.  11;  Cohn, 
Nova  Acta,  xxii.  p.  006. 


RED  SPIDER. — The  insect  so  called  liy 
gardeners  is  a Gamasus. 

REPRODUCTION. — Some  observations 
upon  reproduction  are  made  under  the  re- 
spective heads  of  the  classes,  order.s,  and 
families  to  which  the  organisms  belong. 
See  also  Cell  and  Ovum. 

RESERVOIRS  FOR  SECRETIONS 
IN  Plants.  See  Secreting  Organs  of 

RETE  IMUCOSUM.  See  Skin. 
RETEPORA,  Lamk. — A genus  of  In- 
fiindibulate  Cheilostomatous  Polyzoa,  of  the 
family  Escharidfe. 

Char.  Polypidom  leafy,  reticular,  fragile ; 
cells  on  one  surface  only,  short,  and  not 
prominent.  Two  British  species : 

1.  R.  reticidata.  Wavy  and  convolute, 
upper  side  warty  and  very  porous. 

2.  R.  heaniana.  Umbilicate,  funnel- 
shaped,  wavy ; interspaces  unanned. 

Bibl.  Johnston,  Brit.  Zooph.  353;  Gosse, 
Mar.  Zool.  18. 

RETICULARIA,  Bull.  — A genus  of 
Myxogasti-es  (Gasteromjxetous  Fungi),  cha- 
racterized by  the  indetenninate,  thin,  sini- 
le  peridium,  bursting  irregidarfyq  vdth  the 
ranched,  shrubb}",  reticulated  capillitiuin 
adherent  to  it.  Several  species  are  British ; 
they  are  rather  large  plants,  gi’owing  over 
recently  felled  timber  or  on  noUow  trees, 
rails,  &c. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  308 ; 
Fries,  Summa  Vey.  p.  449 ; Syst.  Mycol.  iii. 
p.  83. 

RETINA.  See  Eye,  p.  275. 
RHABDITIS,  Duj.  See  Anguillula. 
RHABDONEMA,  Kiitz. — A genus  of 
Diatomaceae. 

Char.  Frustides  tabular,  depressed,  coni- 
poimd,  fixed  by  a stalk  ai’ising  from  one  of 
the  angles,  with  interrupted  vittae  (front 
view),  vittse  capitate ; valves  ti'ansversely 
striate,  striae  extending  into  the  front  idew, 
and  fonning  numerous  longitudinal  series. 

Marine ; upon  Algae.  Sti-iae  visible  under 
ordinary  illumination ; the  dark  lines  or 
\dttaj  con’espond  to  more  or  less  complete 
internal  septa;  fnistules  connected  with 
each  other  by  gelatinous  cushions  (isthini). 

Conjugation  and  the  formation  of  sporan- 
gia have  been  obseiwed  in  one  species. 

1.  R.  arcuatum  (^Striatella  arcuat.,  Ralfs) 
(PI.  13.  fig.  18).  Vittae  in  two  marginal 
rows,  isthmi  convex.  Length  1-300". 

2.  R.  minutum  {Tessella  catena,  Ralfs). 
Vittae  in  tv'o  marginal  rows;  rfansverse  striae 
faint.  Length  1-1200  to  1-900". 
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3.  E.  adn’aticum.  VittiB  forming  four 
rows  (intemipted  in  the  middle,  and  again 
between  the  middle  and  the  margin  on  each 
side) ; transverse  sti-ise  distinct ; isthmi  con- 
cave. Length  1-480  to  1-170". 

BmL.  Kiitzing,  Bacill.  126,  and  Sp.  Alg. 
115 ; Ralfs,  Ami.  Nat.  Hist.  xi.  456,  and  xii. 
104 ; Smith,  Brit.  Dint.  ii.  32 ; West,  Micr. 
Journ.  1858.  186;  Aimott,  Micr.  Joiim. 
1858.  91. 

RHAPfllDOGLCE  A,  Kiitz. — A genus  of 
Diatomacem. 

Char.  Frustules  navicular,  an-anged  in 
radiating  crowded  rows  in  a globose  gelati- 
nous mass.  Mailne. 

R.  micans  (PI.  14.  fig.  11).  Rows  of 
firustides  in-egular,  obsolete ; valves  linear- 
lanceolate,  subulate,  somewhatacute.  Length 
1-140". 

Three  other  species. 

Bibl.  Kiitzing,  Bacill.  10 ; id.  Sp.  Alg.  97. 

RHAPHONEIS,  Ehr. — A genus  of  Dia- 
tomacese. 

Char.  Frustules  single,  quadrangulai’,  na- 
vicular ; valves  without  a median  aperture 
(nodule  ?) ; median  sutural  line  longitudinal. 
Marine.  =Donjphora  without  a stalk. 

Eleven  species. 

Bibl.  Ehrenberg,  Bar.  d.  Berl.  Ahad. 
1844.  74;  Kiitzing,  Sp.  Alg.  49. 

RHINOTRICPIUM,  Corda. — A genus  of 
Mucedines  (Hyphomycetous  Fungi),  grow- 
ing upon  dead  wood,  characterized  by  erect, 
simple  or  spaaingly  divided,  fertile  filaments, 
the  last  joint  of  which  is  clavate  and  covered 
with  minute  spines,  scattered  or  in  trans- 
verse rows,  bearing  single  spores.  Two 
(new)  British  species  are  described  by  Berke- 
ley and  Broome. 

Bibl.  Corda,  leones  Fung.  i.  fig.  232 ; 
Fries,  Summa  Veg.  p.  601 ; Berkeley  and 
Broome,  Ann.  Nat.  Hist.  2nd  ser.  vii.  p.  177, 
pi.  7,  xiii.  p.  462,  pi.  16. 

r RHIPLDOPHORA,  Kiitz. — A genus  of 
1 Diatomacese. 

I Char.  Those  of  Licmoplm-a,  except  that 
I the  frustules  are  each  fiimislied  with  a di- 
I stinct  stipes ; but  as  this  is  not  always  the 
I case,  the  character  is  of  little  or  no  value. 

I Marine. 

I Three  British  species  (Smith)  ; twelve 
f others  (Kiitzing). 

R.  paradoxa  (PI.  13.  fig.  19).  Stipes  fili- 
j form,  dichotomous;  frustules  in  front  view 
! broadly  wedge-shaped,  somewhat  acute  at 
I the  base.  Length  of  frustiUes  1-640  to 
j 1-480". 

RIIIZOCLONIIJM,  Kiitz.— A genus  of 


Confervacem  (Confervoid  Algns),  distin- 
guished by  the  decumbent  habit  and  the 
short,  root-like  chai’acter  of  the  branches. 

Kiitzing  includes  here  many  of  our  British 
Confeiwse : 

1.  R.  rivulare,  C.  Filaments  simple, 
diam.  1-900",  fine  bright-gi-een  bundles 
2 to  3 feet  long ; in  streams  and  rivers ; 
common  (Dillwyn,  pi.  39). 

2.  R.  tortuosum,  Dillw.  Filaments  sim- 
ple, diam.  1-800",  rigid,  curled  and  twisted, 
forming  lame  sti’ata ; in  salt-water  pools ; 
abundant  (DiUwjm,  pi.  46). 

3.  R.  arenosum,  Carm.  Filaments  simple, 
diam.  1-1000  to  1-1800";  in  dirty-green 
strata ; sandy  sea-shores. 

4.  R.  obtusangidum,  Lyngb.  (PI.  5.  fig.  12). 
Filaments  branched,  diam.  1-1400";  pale- 
green,  stratified ; sandy  sea-shores. 

5.  R.  riparium  (Jurgensii,  Kiitz.).  Fila- 
ments branched,  diam.  1-1400  to  1-1800". 
Apparently  not  distinct  from  the  preceding. 
On  sandy  sea-shores ; not  uncommon  (Engl. 
Botany,  pi.  2100). 

6.  R.  implexum,  Dillw.  Filaments  simple, 
diam.  1-2000" ; bright  green ; fonning  large 
strata,  on  mountain  rocks  (DiUw.  C.  im- 
plexa,  tab.  B). 

7.  R.  arenicolunijU&ik.  {Kochianum,  Kz.). 
Filament  1-2000  to  1-2400" ; mountain 
rocks  (Berkeley,  Gleanings,  pi.  13.  fig.  3). 

Bibl.  Haiwey,  Brit.  Mar.  Alg.  p.  206, 
pi.  24  F;  Kiitz.  Sp.  Alg.  385;  tab.  Phi/c. 
Brit.  Flora,  ii.  pt.  1.  p.  354 ; Dillwyn,  Brit. 
Conferves. 

liHIZONEMA,  Thw. — A genus  of  Oscil- 
latoriacese  (Confervoid  Algse)=I)ictyonema, 
Kiitz.  This  cm-ious  plant  (R.  mterruptum) 
difiers  from  its  allies  by  the  gelatinous 
sheath  being  composed  of  distinct  cells  and 
! furnished  with  branched  root-like  processes, 
which  anastomose  freely.  The  cell-contents 
are  deep  blue-gi-een,  -ndth  occasional  yel- 
lowish interstitial  cells. 

Bibl.  Thwaites,  Eng.  Bot.  Supp.  pi.  2964; 
Kiitz.  Sp.  Alg.  p.  321 ; Tab.  Phyc.  ii.  pi.  40. 
fig.  6. 

RHTZONOTLV,  Ehr. — A genus  of  Diato- 
maceie,  of  obscure  structure. 

Bibl.  Ehrenberg,  Bcr.  d.  Berl.  Ahad. 
1843.  139. 

RHIZOPIIOR  ACEyE.— A family  of  Di- 
cotyledonous plants,  to  which  belong  the 
celebrated  Mangi-ove-trees  of  the  ti’opics. 
They  are  remarkable  for  the  general  occur- 
rence of  a ramified  form  of  liber-cell  (PI.  39. 
fig.  31).  The  long  woody  radicles  puslied 
out  by  the  fruits,  while  still  attached  to  the 
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parent  tree,  contain  a vast  quantity  of  these 
ramified  cells  with  very  thick  walls. 

RIlIZOPODA,  Duj.,  or  better,  Pseudo- 

!)oda,  E.  — A subdivision  of  the  animal 
cingdom,  comprising,  according  to  Dujar- 
din  and  Ehrenberg,  the  Arcellina  (with 
Dujardin’s  genera  Euglypha,  Gromia,  and 
Tnnema)  and  the  Foraminifera. 

In  Siebold’s  aiTangement,  it  contains  the 
Amoebsea,  the  Arcellina,  and  the  Eorami- 
nifera. 

The  essential  characters  are  the  gelatinous 
structui’eless  composition  of  the  body,  and 
the  locomotive  organs  consisting  of  variable 
retractile  root-like  processes  (false  legs). 

Bibl.  Dujardin,  Infill,  p.  240 ; Ehren- 
berg, Infus. ; Siebold,  Vergl.  Anat.  11. 

RHlZOSELENlA,  Ehr.— A doubtfid  ge- 
nus of  Diatomacese. 

Char.  Frustules  elongate,  subcylindrical, 
marked  with  transverse  or  spiral  lines,  ends 
oblique  or  conical,  and  with  one  or  more 
tenninal  bristles ; marine  and  fossil. 

Foiu-  British  species:  R.  styliformis,  R. 
imbricata,  R.  setigcra,  and  R.  alata. 

Ehrenberg  and  Klitzing  describe  six  other 
species. 

R.  alata  (PI.  42.  fig.  43) ; R.  americana 
(PI.  41.  fig.  46),  imperfect  at  the  lower  end. 

The  British  species  were  obtained  from 
Salpa,  Ascidia,  and  Noctiluca. 

Bibl.  Ehrenberg,  Ahh.  d.  Berl.  Ahad. 
1841.  291  j Klitzing,  Sp.  Alg.  p.  24 ; Bright- 
well,  Micr.  Jonrn.  1858.  94. 

RIIOBOMELA,  Ag.— A genus  of  Rho- 
domelacem  (Florideous  Al^re),  containing 
two  tolerably  common  British  species,  with 
feathery,  inarticulate,  branched  fronds,  the 
branches  composed  of  concentric  layers  of 
oblong,  coloiu’Iess  cells,  with  a cortical  layer 
of  minute  coloured  cells.  Coloiu’  of  R.  lyco- 
2)odioides  purplish  brown,  becoming  black ; 
height  4 to  18".  Colour  of  R.  mbfusca 
brownish  or  reddish ; height  4 to  10".  The 
ceramidia  are  stalked  on  the  ramidi,  occur- 
ring in  summer;  the  stichidia,  with  tetra- 
hedi'al  tetraspores,  occiu’  in  a similar  situa- 
tion in  winter ; tlie  anthendia  (observ'ed  in 
R.  subfusca)  also  occiu-  in  tufts  in  the  same 
position. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  78, 
pis.  11, 13 ; Tulasne,  Ann.  des  Sc.  Nat.  4 s^r. 
iii.  p.  20. 

RHODOMEL  ACE.^.— A family  of  Flo- 
rideous  Algre.  Red  or  brown  sea-weeds, 
with  a leafy  or  filiform,  areolated  or  ai’ticu- 
lated  frond,  composed  of  polygonal  cells. 
Fructification : 1.  Conccptacles  {ceramidia) 


external,  ovate  or  urn-shaped,  furnished 
with  a terminal  pore,  and  containing  a tuft 
of  pear-shaped  spores;  2.  antlwridia,  borne 
in  tufts  in  similar  situations ; 3.  tetraspores 
immersed  in  distorted  ramuli  or  in  lanceo- 
late receptacles  {stichidia),  usually  in  rows. 

Synopsis  of  the  British  Genera. 

1.  Odonthalia.  Frond  flattened,  linear, 
with  an  obsolete  midi-ib,  pinnatifid,  alter- 
nately inciso-dentate. 

2.  Rhodomela.  Frond  cylindrical,  inar- 
ticulate, opaque.  Tetraspores  contained  in 
pod-like  receptacles  {stichidia). 

3.  Bostrychia.  Frond  cylindrical,  inarti- 
culate, dotted;  the  siu-face-cells  quadrate. 
Tetrasjjores  in  terminal  pods. 

4.  Rytiphlcca.  Frond  cylindrical,  inarti- 
culate, transversely  sti-iate.  Tetraspores  in 
pod-like  receptacles. 

5.  Polysiphonia.  Frond  cylindrical,  arti- 
culated wholly  or  in  part ; the  branches 
longitudinally  streaked.  Tetraspores  in  dis- 
torted ramuli. 

6.  Dosya.  Frond  cylindrical,  the  stem 
inarticulate ; the  ramuli  articulated,  com- 
posed of  a single  string  of  cells.  Tetraspores 
in  pod-like  receptacles  {stichidia),  borne  by 
the  ramuli. 

RHODYMENIA,  Grev.  — A genus  of 
Rhodymeniacese  (Ilorideous  Al^se),  con- 
taining seven  British  species,  heautiful, 
brightly -colom-ed  sea- weeds,  growing  on 
roefe  or  larger  Algae,  having  a flat  mem- 
branous or  somewhat  leathery  frond,  ribless 
and  veinless,  of  parenchymatous  texture. 
Most  are  not  more  than  2"  high,  but  R.  la- 
ciniata  and  pahnata  grow  to  10"  and  18". 
The  colour  is  mostly  rose-  or  blood-red. 
The  coccidia  are  formed  on  the  lacerated 
margins  or  the  tips  of  lobes  of  the  frond. 
The  tetraspores  form  cloudy  spots  along  the 
margin,  or  are  scattered,  tetrahedrally  di- 
vided. The  antheridia  likewise  form  patches 
on  the  sm-face  of  the  frond  (observed  in 
R.  Pahnetta  and  pahnata). 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  124, 
pi.  16  A ; Thuret,  Ann.  des  Sc.  Nat.  4 s6r. 
lii.  p.  19,  pi.  3.  p i? 

RHOI)YMENIACEH5.  — A family  of 
Florideous  Algse.  Puiplish  or  blood-red 
sea-weeds,  with  an  expanded  or  fllifoi-m 
inarticulate  frond,  composed  of  polj-^onal 
cells ; occasionally  traversed  by  a fibrous 
axis.  Superficial  cells  minute,  in-egularly 
packed,  or  rarely  an-anged  in  filamentous 
series.  Fructification : 1.  Conccptacles  {coc- 
cidia) external  or  half-immersed,  globose  or 
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hemispherical,  imperforate,  containing  be- 
neath a thick  envelope  a mass  of  spores 
affixed  to  a central  colimin;  2.  antheridia 
collected  in  flat  patches  or  sori;  3.  tetra- 

Sj  either  dispersed  through  the  whole 
, or  collected  in  indefanite  cloudy 
patches. 

Synopsis  of  the  Bi'itish  Genera. 

* Frond  flat,  expanded,  leaf-like,  dichoto- 
mous or  palmate. 

1.  Stenogramme.  Co7iceptaclcs\meax,  rib- 
like. 

2.  IUiodyme7iia,  Cemceptacles  hemisphe- 
rical, scattered. 

**  Frond  compressed  or  terete,  linear  or 
filiform,  much  branched. 

3.  Sph(e7-ococcus.  F7-07id  linear,  com- 
pressed, two-edged,  distichously  branched, 
with  an  obscure  midrib. 

4.  Gracila/ia.  F’rowtZ  filiform,  compressed 
or  flat,  in’egularly  branched ; the  cenrial 
cells  very  large. 

6.  Hypnea.  F7-ond  filiform,  iiTegularly 
branched,  traversed  by  a fibro-cellular  ajiis. 

RHOPALOM  YCES,  Corda.— A genus  of 
Mucedines  (Hj'phomycetous  Fungi),  nearly 

Fig.  618. 


Rhopalomycea  nigra. 

Fig.  618.  Tufts  on  wood.  Nat.  size. 

Fig.  619,  Fertile  filaments.  Magnified  200  diameters. 

allied  to  Aspeugillus,  but  having  the 
spores  single  ^g.  619),  and  not  in  monili- 
form  series.  The  single  spores  are  home 
on  minute  spines  (fig.  619,  left-hand  head). 
They  are  mildews  growing  over  decayed 
wood,  matting,  dung,  &c.  Two  (new) 
British  species  are  described  by  Berkeley 
and  Broome,  found  mowing  together. 

Binn.  Berk,  and  Broome,  A)m.  Nat.  Hist. 
2 ser.  vii.  p.  96,  pi.  6. 

RHUBARB.— Garden  rhubarb  {Rheu7n 
7i7idulat7tm,  and  other  species)  affords  in  the 
large  edible  petioles,  excellent  specimens  of 
Spiual  - fibrous  STnucTunics,  spiral,  an- 


Fig.  619. 


nulai',  and  reticulate  vessels  and  ducts : these 
are  readily  isolated  by  the  help  of  a needle 
from  a fragment  of  cooked  rhubarb  placed 
in  water  on  a slide.  The  petioles  and  leaves 
likewise  contain  bimdles  of  acicular  Ra- 
PHroES.  The  roots  also  contain  special 
receptacles  for  a characteristic  secretion. 

RHYNCHOLOPHUS,  Duges.  = Fry- 
threeus,  Latreille  (not  Duges).  A genus  of 
Ai’achnida,  of  the  order  Acanna,  and  family 
Trombidina. 

Char.  Palpi  large,  free;  labium  penicil- 
late  ; mandibles  ensiform,  very  long ; body 
entire ; coxae  very  remote,  legs  palp-like,  i.  e. 
dilated  at  the  end,  the  posterior  longest. 

Species  munerous ; found  in  woods,  under 
leaves,  and  in  mosses. 

R.  dnereus  (PI.  2.  fig.  40 : a,  labium  with 
palp;  b,  tarsus;  c,  plume  of  labium  more 
magnified ; d,  mandible). 

Bibl.  Duges,  A7in.  des  Sc.  Nat.  2 sdr.  i. 
30 ; Gervais,  Walcke7iaer's  Arachnid,  iii. 
176  ; Koch,  DeutschUmds  Cnist.  ^-c. 

RHYNCHOPAGON,  Wemeck  (Rota- 
toria) = Dighna  with  a bilobed  rostrum ! 
Two  species. 

Bibl.  Wemeck,  Ber.  d.  Be7-l.  Ahad.  1841. 
p.  377. 

RHYTISIMA,  Fries. — A genus  of  Phaci- 
diacei  (Ascomycetous  Fungi),  growing  upon 
the  leaves  of  trees  and  shrubs,  forming  dark 
patches  or  spots  on  the  surface,  breaking 
through  the  epidermis  with  little  scales  or 
iiTegular  fissures.  R.  acermum  is  exceed- 
ingly common,  fomiing  large  black  spots  on 
the  leaves  of  the  sycamore  and  maple ; the 
thecasporous  fiaiit  is  perfected  (on  the  dead 
fallen  leaves)  in  spring ; Melasmia  ace7i7ia, 
which  ocemB  in  autumn,  appears  to  be  a 
preparatoiy  form  of  this  plant.  R.  salici- 
nu77i  is  common  on  willow-leaves. 

Bibl.  Berk.  B7-it.  Flor.  ii.  pt.  2.  p.  290; 
Grev.  Sc.  Crypt.  FI.  pi.  118 ; Fries,  Simmia 
Veg.  370;  Tulasne,  Co7nptes  Re7idus,  Mai’ch 
31,  1852  (An)i.  Nat.  Hist.  2 ser.  viii.  p. 
118). 

RICCIA,  L. — A o;enus  of  Ricciere  (Hepa- 
tic®), consisting  of  minute  gi’een  thalloid 
productions  growing  upon  damp  groimd  or 
floating  on  water,  distinguished  from  the 
allied  fonns  by  the  capsules  bein^  immersed 
in  the  substance  of  the  frond,  destitute  of 
perichffite  and  perigone,  while  the  archegone 
pennanentlv  encloses  the  sporange  as  an 
adherent  epigone,  bearing  a pemistent  style- 
like neck  (figs.  621,  622).  The  antheridia 
are  globose  sacs  contained  in  special  cavities, 
the  orifices  of  which,  narrowed  into  a neck. 
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project  as  short  processes  from  the  siu’face 
(cuspides).  The  epigone  being  acUierent  to 

Fig.  620. 


Kiccia  fluitans. 


Lower  surface  of  a fragment  of  the  frond,  with  three 
imbedded  sporanges  projecting,  their  orifices  being  on 
the  upper  surface. 

Magnified  5 diameters. 

tlie  sporange,  the  spores  appear  to  lie  im- 
mediately in  the  cavity  of  the  former  when 


Riccia  fluitans. 

Fig.  621.  Vertical  section  through  the  frond  and  spo- 
range contained  in  its  substance. 

Fig.  622.  Sporange  with  persistent  epigone,  extracted 
from  the  frond. 

Blagnificd  25  diameters. 


ripe ; they  are  imaccompanied  by  elaters,  and 
escape  by  iiTegidai’  riiptm'e  of  the  epigone. 
Several  species  occur  m Britain. 

* Terrestrial. 

1.  R.  r/lauca,  L.  Frond  without  mem- 
branous scales  below,  fleshy,  ovate-oblong, 
two-  to  three-lobed,  1-2  to  1"  in  diameter, 
the  divisions  dichotomous,  growing  in  orbi- 
cular tufts,  surface  snioothish,  punctate, 
glaucous  green.  On  banlts. 

2.  R.  cnjstallma.  L.  Differing  from  the 
last  chiefly  in  larger  size  and  lighter  colom-, 
and  having  large  cavernous  air-cells  opening 
widely  on  the  upper  siu’face.  Damp  moidd. 

**  Aquatic. 

3.  R.Jluitans,  L.  (fig.  620).  Fronds  with- 
out scales  below,  1-2  to  2"  long,  repeatedly 
forked,  segments  linear’,  notdred  at  the 
ends;  when  placed  on  damp  earth  it  produces 
radical  hairs  (fig.  621-2).  Stagnant  water. 

4.  R.  natam,  L.  Fronds  with  long  reti- 


culated scales  below,  obcordate,  1-2"  long, 
or  with  the  two  lobes  again  divided ; scales 
of  the  lower  sm-face  piu-ple.  On  stagnant 
pools. 

Bibl.  Hook.  Brit.  Flora,  ii.  pt.  1.  p.  102 ; 
Bischoff,  Nova  Acta,  xvii.  p.  909;  Linden- 
berg,  ibid,  xviii.  p.  361 ; llofineister,  Ver- 
gleich.  Untersuch.  p.  43,  pi.  10. 

RICCIE.iF. — A tribe  of  Liverworts  or 
Ilepaticae,  consisting  of  delicate,  green, 
membranous  fronds,  spreading  on  the  grormd 
or  fioatirrg  oir  water.  The  fruits  are  always 
sessile  on  the  frorrd,  rrrore  or  less  irrrbedded 
iir  its  srrbstance  according  Lo  the  thickness ; 
the  spores  are  imaccorrrpanied  by  elaters. 

Synopsis  of  British  Genera. 

1.  Sphcerocarpus.  Archegones  dorsal, 
on  a lobed  membranoits  fr’ond,  sparingly 
aggr’egated.  Perichaste  obtusely  conical  or 
pear-shaped ; perforated  at  the  sunrmit,  con- 
tirrrrous  with  the  fr’oud.  Perigone  wanting. 
Epigone  crowned  by  the  deciduous  style. 
Sporange  at  length  fi’ee,  indehisceut. 

2.  Riccia.  Archegones  irrrurersed  in  the 
frond,  scattered,  neither  emergent  nor  ex- 
posed on  the  siu’face  until  bru’st.  Perichsete 
and  perigone  iudistmguishable.  Epigone 
crowned  by  the  enlar’ged,  long,  persistent 
style,  adherent  to  the  sporange.  Sporange 
brrrsting  in’egularly. 

RICE. — This  grain  is  prodrreed  by  the 
gi’ass  called  Oryza  sativa.  The  seed  is 
renrar’kable  for  the  hard  character  of  the 
albumen,  which  is  explained  at  once  when 
we  exarrrirre  a sectioir  under  the  microscope 
(PI.  36.  figs.  12  & 13).  The  cells  are  filled 
rvith  ver’y  small  starch-grairrs,  which  are 
packed  so  closely  that  they  assume  a paren- 
chyrrratorrs  for-nr,  aird  present  the  appeai’ance 
of  a contiuuorrs  tissue  (as  in  maize).  The 
cohesion  of  the  starch-gr’anrdes  is  the  cause 
of  the  peerdiar  grittiness  of  rice-flour.  See 
Starch. 

RIMULINA,  D’Orb. — A genus  of  Fora- 
miuifera,  of  the  order  Stichostegia,  and 
fanrily  yEqrrilateralidae. 

Char.  Shell  regular’,  eqrrilatcral,  elongate, 
cru’ved ; chambers  slightly  globrdar,  oblique, 
par’tly  embracing,  withorrt  constrictions,  the 
fast  convex  ; orifice  a lateral  longitudinal 
fissrtre,  ocerrpying  almost  the  entire  length 
of  the  last  chamber’  on  the  same  side  of  the 
shell  as  the  convexity. 

Not  British. 

Bibl.  That  of  the  order. 

RIND. — This  word  is  used  to  denote  a 
structure  interirrediate  between  epidermis 
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and  bark, — a compound  structure  consisting 
of  several  or  miuiy  layers  of  cells  and  even 
of  distinct  forms  of  tissue,  but  not  present- 
ing the  characteristic  lands  and  mode  of 
arrangement  which  occur  in  tnie  Baiuc. 

RIVULARIA,  Roth. — A genus  of  Oscil- 
latoriaceae  (Confervoid  Algas),  subdivided 
by  Kiitzing,  and  restricted  to  the  foniis  in 
which  there  is  a distinct  manuhriitm  or 
elongated  cell  next  to  the  globular  basal 
cell.  As  thus  defined,  it  contains  only  a 
few  aquatic  species,  the  rest  being  trans- 
ferred to  PuYSACTis,  Euactis  and  allied 
genera. 

1.  R.  angulosa,  Roth.  Frond  floating, 
globose,  dirty  green ; nianubria  oblong  and 
curved,  or  oblong-ovate  and  abbreviated ; 
filaments  toriilose  at  the  base,  intemiptedly 
oiticulated  at  the  apex.  Etui.  Rot.  968. 

2.  R.  Boryana,  Kg.  (PI.  4.  fig.  18^.  Frond 
globose,  greenish  brown ; manubna  lai’ge ; 1 
sheaths  ventricose,  colourless,  with  plaited 
consti’ictions;  filaments  nionilifonn  or  inter- 
ruptedly articulate,  flagelliform.  Frond  as 
large  as  a cherry.  /3  ^tccida,  smaller,  fila-  ! 
ments  flaccid,  not  intemipted.  The  follow- 
ing two  are  given  as  doubtful : R.  botryoides, 
Canuichael,  and  R.  plana,  Harvey. 

3.  R.  plicata,  Harv.  Frond  densely  gre- 
garious, compresso-plicate,  often  hollow  and 
ruptured,  dark  green ; filaments  spuriously 
dichotomous,  attenuated. 

Bibl.  Kiitzing,  Sp.  Alg.  p.  336;  Tab. 
Phyc.  ii.  pis.  67,  68 ; Harvey,  Brit.  Aly. 

1 ed.  p.  150 ; Hassall,  Brit.  Fr.  Ala.  p.  262, 
pi.  64;  Eng.  Bot.  Supp.  pi.  2911. 

ROI3ERTINA,  D’Orb. — A genus  of  Fo- 
raminifera,  of  the  order  Entomostegia,  and 
family  Asterigerinidce. 

Char.  Shea  free,  spiral,  oblong;  spire 
oblique,  tunicidate ; chambers  divided  by  a 
partition ; ory?ce  conuna-shaped,  on  the  side 
of  the  last  chamber. 

No  British  species. 

BnjL.  That  of  the  order. 

ROBULINA,  D’Orb. — A genus  of  Fora- 
minifera,  of  the  order  Hencostegia,  and 
family  Nautiloidae. 

Char.  Shell  regular,  equilateral,  subcir- 
cular, greatly  compressed,  keeled,  textiue 
vitreous,  brilliant ; spire  always  embracing ; 
chambers  elongate,  rmiting  at  the  umbilicus 
on  the  return  of  the  spire.  Orijice  a tri- 
an^lar  longitudinal  fissiue,  placed  at  the 
carinal  angle  of  the  chambers. 

\Villiamson  unites  this  genus  with  Cris- 
teUaria-,  D’Orbigny  remarlts,  however,  that 
it  dift'ers  from  tlie  latter  in  the  form  of  the- 


orifice,  the  more  perfect  spiral  coil,  the  more 
regidar  nautiloid  form,  and  in  its  umbilical 
disk,  which  is  almost  always  very  distinct. 

Some  British  species,  both  recent  and 
fossil. 

R.  cultrata  (a  form  of  Cristellaria  calcar, 
Willn.)  fPl.  18.  fig.  37). 

Bibl.  That  of  the  order. 

ROCCELLA,  Ach. — A genus  of  Parme- 
liaceie  (Gymnocai’pous  Lichens),  growing 
on  maritime  rocks,  remarkable  as  furnishing 
the  dye  called  orchil  or  archil.  R.  tinctoria 
and  R.  fusiformis,  the  British  species,  grow 
only  in  the  extreme  south  of  England. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  225 ; 
Engl.  Botany,  pis.  211,  728. 

RCESTELIA,  Rebent. — A genus  of  Ure- 
dinei  (Coniomycetous  Fungi),  closely  re- 
lated to  -dUcLDiUM,  and  presenting  similar 
spermogonia  and  perithecia ; the  chains  of 
spores  of  the  Roestclice,  however,  present  a 
peculiaiity, — having  a sterile  joint,  foiming 
an  isthmus  of  vaiiable  length,' between  each 
^ore : the  peridium  bm-sts  iiTegulaiiy ; or 
(in  R.  cancellatd)  the  teeth  cohere  more  or 
less  for  a time,  so  as  to  form  a kind  of  lat- 
tice. This  genus  includes  JEcidium  cor- 
nutum,  laceratum,  and  cancellatum  of  older 
authors,  growing  respectively  on  the  leaves 
of  the  moimtain-ash,  hawthorn,  and  pear. 
See  H5cidium  and  Ueedinei. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  373 ; 
GreviUe,  Sc.  Crypt.  El.  pis.  180,  209;  De 
Baiy,  Brandpike,  Berlin  1853.  p.  73 ; Tu- 
lasne,  Ann.  des  Sc.  Nat.  4 s^r.  ii.  pp.  132, 
173 ; Fries,  Stimma  Veg.  p.  510. 

ROSALINA,  D’Orb.  (^  = Rotalia,  Lanik. 
and  Ehr.  parG. — A genus  of  Foraminifera, 
of  the  order  Helicostegia,  and  familv  Tiu- 
binoidse. 

Giar.  Shell  depressed  or  trochoid,  the  last 
chambers  nigose  or  coarsely  perforated  ; 
spire  apparent  above,  arched  or  conical; 
chambers  depressed,  often  keeled;  orifice 
slit-Hke,  placed  at  the  umbilical  angle,  and 
continued  fi'om  one  chamber  to  the  other. 

Distinguished  from  Rotalina  by  the  cen- 
tral orifice  placed  imderneath  nearly  all  the 
end  chambers,  instead  of  being  situated  on 
the  side  of  the  last  only. 

Williamson  unites  the  two  genera. 

Species  numerous,  both  recent  and  fossil. 

R.  becearii(P\.  18.  fig.  3G)  = Rotalia  becc., 
Ehr.,  and  Rotalina  becc.,  Willn.  Common 
in  sea-sand  and  attached  to  sea-weeds. 

Bibl.  That  of  the  order. 

ROTALIA,  Lamlc.  Ehr.  = RoSALiNA  and 
Rotalina. 
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ROTALINA,  Lamlc.  (Rotalia,  Lamli.  and 
Elirenb.  part). — A genus  of  Foraniinifera, 
of  the  order  Ilelicostegia,  and  family  Tur- 
binoidoD. 

Char.  Shell  depressed  or  troeboid,  finely 
foraminated,  often  keeled ; spire  depressed, 
truncate  or  conical ; chambers  depressed, 
often  keeled;  orWee  a longitudinal  fissure, 
next  tbe  last  coil  but  one,  occupying  a part 
only  of  tbe  last  cbainber.  Peiipbei’y  gene- 
rally witbout  marginal  appendages,  and 
witli  or  witbout  a central  disk. 

Distinguisbed  from  JRosalina  by  tbe  orifice 
being  next  the  retiu-n  of  tbe  spire  and  only 
outside  tbe  last  chamber,  instead  of  being 
at  tbe  umbilicus  and  continued  from  cham- 
ber to  chamber ; and  from  Truncatulina  in 
the  orifice  not  being  continued  on  tbe  side 
of  the  spire. 

Williamson  unites  Rosalina  and  Rotalina 
D’Orb.). 

Species  nimierous,  both  recent  and  fossil ; 
some  common  in  chalk. 

R.  Ilaiclhu/erii  (PI.  18.  fig.  21). 

Bibl.  That  of  tbe  order. 

ROTATION. — This  tenn  is  usually  em- 
ployed in  botanical  works  to  denote  peculiar 
flowing  moyements  of  tbe  protoplasm  within 
tbe  cavity  of  vegetable  cells ; and  it  is  usefrd 
to  retain  tbe  word  for  all  the  cases  of  tbe 
kind,  in  order  to  avoid  confusion  of  these 
phaenomena  with  tbe  general  cii’culation  of 
the  sap.  Tbe  term  “ circulation  of  the  ceU- 
sap  ” is,  however,  often  used  instead  of 
rotation,  and  especially  in  reference  to  the 
cases  where  it  exhibits  numerous  distinct 
cui’rents. 

Tbe  rotation  or  circulation  of  the  proto- 
lasm  presents  itself  in  two  types,  namely — 
. a rotatory  movement  of  a layer  of  proto- 
plasm investing  tbe  entire  internal  surface 
of  tbe  cell,  as  in  Chaka,  &c.  ; and  2.  a 
radiating  movement  of  tbe  protoplasm  in 
slender  cmTents,  from  tbe  nucleus  out  over 
tbe  remainder  of  tbe  cell,  with  a return  flow 
towards  tbe  nucleus ; but  as  tbe  nucleus 
itself  shifts  in  tbe  latter  type,  as  in  tbe 
fonner,  the  two  kinds  are  scarcely  definitely 
distinguishable.  They  may,  however,  be 
spoken  of  separately. 

Tbe  rotation  in  Chara  (and  Nitella')  has 
been  long  Imown ; a similar  movement  oc- 
curs in  many  water-plants,  such  as  Vallis- 
neria,  Jlyclrocharis,  Anacharis,  Stratiotes, 
Sayittaria,  Poiamogeton,  Ceratopliyllum,  8cc., 
where  it  is  seen  best  in  tbe  more  delicate 
foliaceous  structm’es,  such  as  young  leaves, 
stipules,  or  sepals,  or  in  the  young  rootlets. 


It  has  also  been  observed  in  tbe  fruit-stalks 
of  Blasia  pusilla,  and  some  other  Ilepaticai; 
but  general  rotation  has  not  yet  been  ob- 
seiwed  in  other  land-plants. 

In  tbe  Cbaraceae  the  wall  of  tbe  cells  is 
lined  with  cblorophyll-gramdes,  learfng  two 
oblique  or  spiral  stiiae  bare  (fig.  125,  p.  145); 
these  striiB  indicate  the  boimdaries  of  the 
ascending  and  descending  cuiTents  (marked 
by  aiTOws).  The  moving  substance  is  a vis- 
cid semifluid  layer  lying  within  tbe  chloro- 
phyll-layer,  and  itself  surrounding  tbe 
wateiy  cell-sap  occupying  tbe  centre  of  tbe 
cell.  This  layer,  forming  a kind  of  gelatinous 
sac,  moves  in  a spual  course  up  one  side  of 
tbe  cell  and  down  tbe  other,  tbe  motion 
being  rendered  very  evident  by  cbloropbyll- 
and  other  granules  imbedded  in  it ; these 
appear  to  be  carried  along  passively  by  tbe 
stream,  tbe  larger  slowly,  tbe  smaller  with 
greater  rapidity.  In  Vallisnena,  Anacharis, 
&c.  tbe  chlorophyll-gi’anidos  and  tbe  nu- 
cleus are  imbedded  in  and  moved  with  the 
flowing  protoplasm.  If  long  cells  of  Chara 
are  bent  or  tied  round  by  a ligature,  tbe 
circidation  is  not  stopped,  but  takes  place 
independently  in  each  half.  If  a cell  of 
Chara  is  cut  across,  tbe  protoplasm  of  tbe 
cmTent  flowing  towards  tbe  cut  surface 
escapes  at  once,  but  that  of  tbe  current 
flowing  away,  goes  on  to  tbe  end  of  tbe 
cell,  tmais  roimd,  and  then  flows  towards 
and  out  from  the  wound. 

Tbe  size  of  the  stream  seems  to  be  in  in- 
verse proportion  to  tbe  length  of  tbe  cell, 
decreasing  as  tbe  latter  acquires  its  full 
development.  Tbe  rapidity  of  tbe  current 
varies  according  to  tbe  age  of  tbe  plant  and 
tbe  activitj'  of  its  vegetation.  It  is  most 
rapid  in  hot  weather  and  in  sunshine.  Ai’ti- 
flcial  elevation  of  temperatm’e  in  tbe  water 
in  which  tbe  plant  grows,  up  to  a certain 
point,  hastens  tbe  movement ; a beat  above 
80°  Fabr.,  however,  retards  it  for  a time. 
A temperature  of  112°  Fabr.  kills  tbe  plant, 
as  also  does  a cold  of  about  20°.  Dartness 
appears  merely  to  exert  effect  through  its 
innuence  on  the  activity  of  tbe  vegetation. 
Keeping  Chara  in  water  exhausted  of  air 
does  not  stop  the  rotation  until  tbe  plant 
dies.  Most  chemical  reagents  seem  to  exert 
no  special  action ; only  lime-water  appears 
to  stop  it  in  a few  moments.  A solution  of 
sugai’,  or  gum,  or  milk  greatly  hastens  tbe 
rotation  in  Vallisnei'ia,  so  that  tbe  proto- 
plasm is  moved  on  in  waves ; but  tbe  pri- 
mordial utricle  finally  dissolves,  and  tbe 
movement  ceases.  Passing  an  electric  cur- 
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rent  through  the  cell  stops  the  current  for 
a time;  but  it  recovers  itself,  just  ns  occurs 
after  any  mechanical  interference.  If  several 
cells  are  injm-ed  by  cutting  or  pricking,  the 
whole  rotation  stops  in  yoimg  plants,  but  it 
gradually  retiu'ns  as  before  in  the  uninjiu'ed 
cells.  Pressure  interrupts  or  stops  the  mo- 
tion for  a time  only;  when  removed,  the 
ciurent  is  gradually  restored;  but  actual 
injury  to  the  cell  stops  it  for  ever. 

The  rotation  which  takes  place  between 
the  external  surface  of  the  green  layer  and 
the  outer  cell-membrane  in  Closterium  and 
other  Desmidiace.®  appears  to  be  of  the 
same  kind  as  the  above. 

The  circidation  in  reticular  cun’ents,  first 
observed  by  Mr.  Brown  in  the  hairs  of  the 
stamens  of  Traclescantia,  appears  to  exist 
faa‘  more  extensively,  if  it  be  not  even  a uni- 
versal phsenomenon.  It  has  been  obseiwed 
in  the  Confeiroidese,  Fucoidere,  Floridese, 
Lichens,  Fungi,  Hepaticse,  Equisetaceae, 
Lycopodiacete,  and  Ferns,  and  in  the  most 
varied  families  of  Flowering  plants.  It  is 
seen  most  easily  in  yoxmg  tissues,  especially 
such  as  can  be  prepared  readily  without 
much  mechanical  injiuy;  for  example,  in 
hairs,  cells  of  the  pulp  of  fi'uits,  cells  of  the 
gennen  of  Onagracese,  of  the  labellum  of 
Orchids,  &c.  It  generally  exhibits  the  fol- 
lowing characters : — In  the  middle  or  at  one 
side  of  the  cell  occiu’s  a large  heap  of  pro- 
toplasm, in  which  is  imbedded  the  nucleus ; 
from  this  protoplasm  more  or  less  slender 
filaments  rim  out  over  the  cavitjy  of  the  cell, 
and,  as  these  contain  numerous  fine  gi’anules, 
a fiowing  movement  which  takes  place  be- 
comes evident  by  the  change  of  place  of  the 
granules.  Attentive  examination  shows  that 
these  flow  out  from  the  cenfral  mass,  and 
return  to  it,  and,  moreover,  that  the  ciu’- 
rents  change  their  foim  and  direction,  and, 
lastly,  that  the  nucleus  itself  moves.  This 
rotation  cannot  be  observed  in  veiy  young 
cells  when  the  cavity  is  densely  fiUed  with 
motoplasm ; but  Ilofmeister  states  that  he 
has  seen  the  entire  primordial  utricle  rotate 
in  the  special-parent  cell  of  the  spore  of 
Phasann  cuspidatum.  As  the  young  cells 
increase  in  size,  vacuoles  are  formed  in  the 
protoplasm,  filled  with  watery  sap;  and  these 
enlarging  and  becoming  confluent,  leave  the 
protoplasm  in  the  form  of  a reticulated  mass. 

Ihe  cause  of  the  motion  is  quite  unex- 
plained ; but  it  is  evidently  related  to  the 
movements  exhibited  by  free  protoplasmic 
bodies,  such  as  Zoospohes,  Spehmato- 
zoiDs,  the  free  filaments  of  Oscillatohia, 


&c.  It  has  been  stated  to  be  dependent  on 
the  action  of  cilia ; but  we  believe  this  is 
totally  erroneous,  and  that  it  is  rather  re- 
ferable to  a common  cause  with  the  motion 
of  cilia  themselves.  It  has  been  well  com- 
pared with  the  movements  of  the  body  of 
Amceba,  which  bear  considerable  resem- 
blance to  some  lands  of  the  reticular  rota- 
tion. The  relation  existing  here  is  further 
home  out  by  the  fact  of  pulsating  vacuoles 
existing  in  Volvox,  Gonium,  &c.,  just  like 
those  in  the  Infusoria. 

The  rotation  in  Chara  may  be  observed 
by  simply  placing  portions  of  the  plant  on  a 
slide  in  water.  The  unencrusted  species  are 
of  course  most  favourable ; but  the  growing 
points  of  the  others  are  tolerably  transpa- 
rent. In  Vcdlisneria,  detached  fragments  of 
leaves,  or  even  horizontal  sections  of  the 
leaf,  may  be  used ; in  Anacharis  entire 
leaves  or  sepals  may  be  detached  and  ob- 
seiwed.  Hairs  are  frequently  more  or  less 
covered  with  a viscid  secretion,  which  re- 
tains air-bubbles  about  them ; in  such  cases, 
it  is  often  useful  to  dip  them  for  an  instant 
in  alcohol,  and  then  place  them  in  water. 

Bibl.  Varley,  Tram.  Soc.  of  Arts,  xlviii. 
(1832) ; Mic.  Trans. ; Slack,  Trans.  Soc. 
Aids,  xlix. ; Duti’ochet,  Comptes  Rendus, 
1837.  p.  776 ; Becquerel,  ibid.  p.  784 ; 
Meyen,  Iflanzenphys.  ii.  p.  206 ; A.  Braun, 
RicMungsvei-haltnisse  der  Saftstrome,  Berlin 
Bericht.  1852 ; Gdppei-t  and'Cohn,  Rot.  Zdt. 
vii.  p.  665  (1849) ; Unger,  Sitzungsber.  d. 
Wien.  Aliad.  viii.  p.  32 ; Mohl,  Rot.  Zeit. 
iv.  p.  73  (1846) ; Ann.  Nat.  Hist,  xviii.  p.  1 ; 
Hoiineister,  Vergleich.  TJnters.  p.  73 ; Os- 
borne, Mic.  Journal,  iii.  p.  64  (1864) ; Bran- 
son, ibid.  iii.  p.  260  (1865) ; Wenham,  ibid. 
p.  250 ; Henirey,  Ann.  Nat.  Hist.  3 ser.  i. 
p.  419. 

ROTATORIA  or  ROTIFERA.— A class 
of  the  Animal  Kingdom. 

Char.  Microscopic,  transparent,  aquatic 
animals ; legs  absent ; anterior  portion  of 
the  body  furnished  with  a retractile,  often 
lobed  disk,  upon  which  aie  placed  usually 
vibratile  cilia,  when  in  motion  presenting 
the  appearance  of  one  or  more  revolving 
wheels ; alimentaiy  canals  usually  distinct, 
with  a dental  appai-atus,  and  two  orifices ; 
reproduction  by  ova. 

Body  covered  with  a firm  and  usually 
smooth  skin  or  integument,  sometimes  pre- 
senting indications  of  segments ; often  more 
or  less  enclosed  in  a carapace  (Gaeapace), 
which  is  either  secreted  by  the  skin,  by  the 
alimentary  canal,  or  by  a special  secreting 
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organ.  In  some  species  the  skin  is  fur- 
nished with  hairs  or  rigid  bristles. 

In  most,  there  is  a tail-like  process  at  the 

fiosterior  end  of  the  body  called  the  foot- 
ike  tail,  tail-like  foot,  or  false  foot ; this  is 
jointed,  and  can  often  be  contracted  and 
extended  lilce  a telescope  ; it  does  not  form 
a direct  prolongation  of  the  end  of  the  body, 
but  arises  from  and  is  situated  upon  the 
venti-al  aspect.  It  is  often  terminated  by  a 
suctorial  disk,  or  a pair  of  claw-  or  toe-like 
processes. 

Distinct  muscidar  hands  are  present, 
longitudinal,  circidar,  &c. ; these  sometimes 
present  ti’ansverse  striae,  hut  it  is  doubtful 
whether  they  agree  with  those  of  the  fibres 
of  the  higher  animals. 

The  rotatory  disk  or  wheel-organ  varies 
greatly  in  sti’uctm.’e,  the  varieties  forming 
chai’acters  of  the  families,  &c. 

Its  margin  is  usually  frmiished  with  one 
or  two  rows  of  vibratile  cilia ; sometimes 
these  are  replaced  by  bundles  of  non-con- 
ti’actile  elongate  cilia  (PI.  34.  fig.  32),  or 
the  rotatory  organ  is  divided  into  tentacle- 
like processes,  upon  which  cilia  are  placed 
(PI.  34.  fig.  25). 

The  rotatory  disk  is  the  principal  or^an 
of  motion,  by  means  of  the  cilia  of  which 
the  animals  swim  through  the  water ; some 
of  the  Rotfitoria,  however,  move  in  a leech- 
like maimer,  by  alternately  fixing  the  toe- 
like processes  and  the  anterior  end  of  the 
body,  which  in  some  forms  a kind  of  pro- 
boscis (PI.  34.  fig.  !)•  _ 

The  neiwous  system  is  not  well  known. 
It  appears  to  consist  of  a ceiwical  ganglion 
and  branches  given  off"  in  various  directions. 

In  many  of  the  Rotatoria,  eyes  are  pre-  ■ 
sent,  mostly  red.  These  appear  to  have  a 
cornea  and  a lens.  They  sometimes  disap- 
ear  in  the  adult  animals ; and  as  their  num- 
er,  position,  &c.  are  used  as  characters, 
when  absent  in  the  adults,  they  must  he 
looked  for  in  the  young  or  the  ova,  either 
within  the  carapace  or  adherent  to  the  body. 

Alimentary  apjMratus. — Behind  thenroiith 
is  sometimes  a distinct  conical  pharjmx, 
but  nearly  always  a rounded  muscular  giz- 
zard containing  the  jaws  and  teeth.  In  the 
phai'^Tix  are  occasionally  seen  two  rmdidat- 
ing  lines,  presenting  a flickering  appearance, 
the  indications  of  cilia  or  undidating  mem- 
branes. The  jaws  are  constructed  mostly 
after  two  forms.  In  one  of  these,  they  con- 
sist of  two  knee-shaped  pieces  (PI.  34.  fig. 
24), — to  the  posterior  portion  of  which  mus- 
cles are  attacned,  wliilst  the  anterior,  which 


passes  inwards  at  a right  or  obtuse  angle  to 
the  former,  ends  in  a single  point  or  in  several 
teeth  (fig.  26).  In  the  otlier,  the  jaws  have 
the  form  of  stirrups  (PI.  34.  fig.  17),  witli 
their  bases  turned  towards  each  other,  upon 
which  two  or  more  teeth  are  placed.  A 
third  single  or  compoimd  intennediate  piece 
fomis  a support  (PI.  34.  figs.  24,  26),  upon 
wdiich  the  food  acted  upon  by  the  jaws  is 
triturated.  In  some  species  the  jaws  and 
teeth  are  very  complex  in  their  arrangcmeiit. 

The  alimentary  canal  is  usually  short  and 
straight,  but  sometimes  ciu’ved.  Its  walls 
are  very  thick,  and  lined  with  ciliated  epi- 
thelium. The  stomach  forms  a distinct 
expansion  (PI.  34.  fig.  27  c) ; this  is  suc- 
ceeded by  an  intestine,  the  termination  of 
which  corresponds  to  a cloaca,  receiving  the 
expelled  contents  of  the  reproductive  organs 
and  so-called  water- vessel  system,  and  open- 
ing at  the  base  of  the  foot.  In  some  Rota- 
toria, a second  expansion  or  stomach  is 
situated  below  the  upper  one. 

The  walls  of  the  stomach  and  intestine 
fr'equently  contain  brown  or  yeUow  cells, 
representing  a liver.  And  at  the  com- 
mencement of  the  stomach  are  two  or  more 
c£6cal  appendages,  probably  corresponding 
to  a pancreas  (PI.  35.  figs.  l4,  34). 

In  the  male  Rotatoria,  the  dimentary 
canal  is  entirely  absent. 

Vascular  system. — Distinct  blood-vessels 
are  apparently  not  present  in  the  Rotatoria ; 
but  on  each  side  of  the  body,  in  most  of 
them,  runs  a narrow  straight  or  wavy  band, 
containing  a slender  vessel  (PI.  34.  fig.  18  a ; 
PI.  35.  fig.  14  6).  Anteriorly,  these  vessels 
give  off  branches,  the  terminations  of  which 
are  not  well  known.  By  some  they  are  said 
to  open  into  the  abdominal  cavity,  by  others 
to  terminate  as  caeca.  Attached  to  the  walls 
of  these  lateral  tubes,  or  situated  within 
them,  are  pear-shaped  or  oval  coi-puscles 
(PI.  34.  fig.  18  a ; PI.  35.  fig.  14  c),  which 
exhibit  a flickering  appearance  from  the 
action  of  cilia  connected  with  them;  and 
which  open  into  the  cavity  of  the  abdomen. 
Posteriorly,  the  tubes  tenninate  iu  an  ac- 
tively contractile  sac,  which  opens  into  the 
cloaca.  In  regai-d  to  their  function,  these 
tubes  have  been  variously  viewed,  as  water- 
vessels,  testes,  and  kidneys.  Ehrenherg  con- 
sidered them  as  connected  anteriorly  ivitli 
a certain  projecting  organ  (PI.  35.  fig.  14_fl), 
situated  usually  in  the  cervical  region 
(PI.  34.  fig.  3 ; PI.  35.  fig.  171,  denominated 
the  c.alcai'  or  respiratory  tube,  and  termi- 
nated by  a retractile  tuft  of  non-vihratile 
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cilia  (PL  35.  fig.  5 «).  They  have  no  rela- 
tion, iiowever,  with  this,  which  coiTesponds 
to  an  antenna. 

Beneath  tlie  integiunent  of  the  Rotatoria, 
a kind  of  iiTeguliu’  circidation,  var}dng  with 
the  motions  of  the  body,  or  a simple  mole- 
cular’ movement  of  minute  gi'anules,  has 
been  noticed.  These  gi’anules  are  probably 
situated  in  the  abdominal  cavity ; in  which 
also  sarcodic  globules,  sometimes  fi’ee,  at 
others  connected  by  filaments,  have  been 
observed. 

Reproduction. — ^The  Rotatoria  are  propa- 
gated by  means  of  sexual  organs,  and  ai’e 
unisexual.  The  female  organs  consist  of 
one  or  two  longer  or  shorter  ovarian  sacs  or 
ovaries,  situated  towards  the  posterior  end 
of  the  body  in  the  abdominal  cavity,  the 
oi'iduct  terminating  in  the  cloaca,  or  at  a 
distinct  vulva.  The  ova  are  of  an  oval 
fomi,  and  ai’e  sometimes  smooth  externally 
and  soft;  at  others  they  coii’espond  with 
the  winter-ova,  being  larger,  darker,  and  the 
outer  coat  thick  and  hairy  or  tubercular. 

The  testis  is  situated  at  the  posterior 
part  of  the  body,  and  consists  of  a wedge- 
shaped  body,  with  a muscular  duct  opening 
externally. 

The  ova  sometimes  remain  adherent  to 
the  cloaca  for  a time,  and  in  a few  instances 
they  are  hatched  within  the  ovary. 

Many  of  the  Rotatoria  ai’e  remarkably 
tenacious  of  life;  and  some  of  them  are 
stated  to  have  revived  after  having  been 
kept  di’y  for  several  years. 

The  families  of  the  Rotatoria  are  thus 
distinguished : — 

Ciliated  margin  of  rotatory  disk  simple  or  continuous. 

Margin  entire.  Hololrochu. 

Carapace  absent 1.  Ichthydina. 

Carapace  present  2.  CEcistina. 

Margin  undulate  or  excised.  Schizotrocha. 

Carapace  absent 3.  Mcgalotrochtea. 

Carapace  present  4.  Flosculariiea. 

Rotatory  disk  divided  or  multiple. 

Divided  into  several  parts.  Polytrocha. 

Carapace  absent 5.  Hydatiniea. 

Carapace  present  6.  Kuchlanidota. 

Divided  into  two  parts.  Zygotrocha. 

Carapace  absent 7.  Philodinma. 

Carapace  present  8.  Brachiontea. 

See  Ajlbertina. 

They  are  found  wherever  water  exists, 
provided  it  be  not  in  a state  of  putrefac- 
tion,— thus  in  pools,  on  moist  earth,  mosses, 
in  gutters,  &c.,  and  even  in  the  cells  of 
mosses  and  algse. 

Bibb.  Elirenberg,  Infusoria ; Diijardin, 
^^dhcAd.Verr/leich.Anat.i  Dalrymiile, 
Phil.  Trans.  1840.  .331;  llaxlay/Trans.  Micr. 


I Soc.  1862.  i.  1;  Williamson,  Micr.  Journ. 
i.  I j Pritchard,  Infusorial  Animalc.',  Va- 
lenciennes, Ann.  des  Sc.  Nat.  1860;  Vogt, 
Zool.  Brief e,  i.  210 ; id.  Siebold  icnd  Kolliker's 
Zeitsch.  vii.  193,  and  ix.  284 ; Cohn,  ibid. 
vii.  431 ; Leydig,  ibid.  vi.  1,  and  Bliill.  Archiv, 
1867.  404 ; Gosse,  Trans.  Micr.  Soc.  iii. ; id. 
Ann.  Nat.  Hist.  I860.  33.3 ; Van  d.  Iloeven, 
Zoolog.,  and  Leuckart,  Nachtriige. 

ROTIFER,  Cuv. — A genus  of  Rotatoria, 
of  the  family  Philodinma. 

Char.  Eyes  two,  situated  upon  the  pro- 
boscis; foot  fui’nished  with  lateral  horn- 
like processes,  and  with  two  tei’minal  toes, 
giving  its  end  a bifurcate  appearance. 

R.  vulgaris  (PI.  35.  fig.  23).  Body  fusi- 
foi-m,  white,  gradually  attenuated  towards 
the  foot.  Aquatic ; length  1-48  to  1-24". 

This  is  one  of  the  commonest  of  the 
Rotatoria,  and  has  long  been  known  as  a 
favourite  microscopic  object  under  the  po- 
pular name  of  the  wheel-animalcule.  The 
anterior  and  upper  pai’t  of  the  body  tei’mi- 
nates  in  a proboscis,  ciliated  at  the  end,  and 
upon  which  the  eyes  are  placed;  the  two 
rounded  lobes  of  the  rotatory  organ  are 
placed  laterally.  Behind,  and  at  the  root  of 
the  proboscis,  is  the  calcar. 

In  R.  citnnus,  the  middle  of  the  body  is 
yellowish,  the  horns  of  the  foot  long,  and 
the  eyes  round.  In  R.  macru7'us  the  body 
is  suddenly  narrowed  into  a long  foot.  In 
R.  tardus  the  body  is  gradually  attenuated, 
but  somewhat  deeply  constricted  into  seg- 
ments. The  species  are  all  aquatic. 

Bibl.  Elirenberg,  Itifus.  p.  484. 

ROTIFERA.  See  lloTAToniA. 

RUBEFACTION  of  Water.  See 
Water. 

RUCKERIA. — A genus  of  Compositae. 
The  pericai’p  possesses  H.airs  of  an  inter- 
esting structure. 

Bebl.  Decaisne,  Ann.  Nat.  Hist.  vi. 
p.  267  (ti’ans.  from  Ann.  des  Sc.  Nat.  2 sdr. 
xii.  p.  25F. 

RUELLIA. — A genus  of  Acanthaceous 
Plants.  The  testa  of  the  seed  of  Ruellia 
formosa  exhibits  a peculiar  kind  of  Hair 
(PI.  21.  fig.  21). 

RUST  OF  Plants.  See  Blight. 

EYE. — The  grain  of  Secale  cereale.  See 
Starch. 

RYTIPHLCEA,  Ag. — A genus  of  Rho- 
domelacere  (Flqrideous  Algae),  containing 
fqur  British  species,  mostly  common,  liaving 
pinnately-branched,  filifoim  or  compressed 
fronds,  ti’ansvensely  striate  and  reticulated; 
the  articulate  axis  is  composed  of  a circle  of 
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large  elongated  tubular  cells  surrounding  a 
central  cell,  the  whole  enclosed  by  a kind 
of  rind  of  several  layers  of  small  coloui’ed 
cells.  Colour’  mostly  dull-red  or  brown. 
Fronds  from  2"  to  4"  or  6”  high.  The  cera- 
midia  occur  scattered  on  the  ramules  of  some 
plants;  the  antheridia  tufted  in  the  same 
situations  on  others ; and  tetraspores  (tetra- 
hedral) occur  imbedded  in  a double  row  in 
stichidia,  borne  on  distinct  plants. 

Blbl.  Harvey,  Brit.  Mar.  Alg.  p.  80, 
pi.  11  D ; Grev.  Alg.  Brit.  pi.  13 ; Derbes 
and  Sober,  Ann.  des  Sc.  Nat.  3 sdr.  xvi. 
p.  275,  pi.  35.  figs.  11  & 12 ; Tburet,  ibid. 
4 s^r.  iii.  p.  20. 

S. 

SACCOGYNA. — A genus  of  Jimger- 
niannieae  (Plepaticse)  founded  on  the  Jim- 
germannia  viticnlosa  of  Lmnmus ; it  is  re- 
markable on  account  of  the  subten-aneo^ 
fiesby  perianth,  in  which  character  and  in 
habit  it  is  allied  to  Cahjpogeia.  It  is  found 
among  mosses,  especially  in  alpine  districts. 

Bmii.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  121 ; 
Brit.  Jung.  pi.  60 ; Ekart,  Sgn.  Jung.  pi.  1. 
fiff.  6;  Endlicber,  Gen.  Plant.  Supp.  1. 
No.  472-23. 

SACCULUS,  Gosse.— A genus  of  Eota- 
toria,  of  the  family  Icbthydina. 

Char.  Eye  single,  frontal ; body  free  from 
hairs,  and  vdtbout  a foot ; rotatory  organ  a 
simple  wreath ; alimentary  canal  very  large ; 
jaws  set  far  forward,  apparently  consistmg 
of  two  delicate,  unequal,  lateral  pieces,  and 
a slender  central  portion,  very  evpescent; 
eggs  attached  behind  after  depositioii. 

S.  viridis.  Eength  1-150" ; aquatic. 

Bibl.  Gosse,  Ann.  Nat.  Hist.  1851.  viii.  198. 

SAGEDIA,  Fries.--A  genus  of  Endocar- 
pete  (Angiocai’pous  Lichens),  consisting  of 
a few  anomalous  plants,  closely  related  to 
Endocarpon  and  Verrucaria. 

Bibl.  Leighton,  Brit.  Angioc.  Lichens, 

p.  21. 

SAGENIA,  Presl.— A geiius  of  Aspidiese 
(Pohmodioid  Ferns).  Exotic. 

SAGO.— Farinas  obtained  from  a variety 
of  tropical  plants  are  known  by  this  name ; 
but  the  true  East  Indian  sagoes  are  ex- 
tracted from  the  central  part  of  the  trunks 
of  Palm-trees  belonging  to  the  Mnus  Sagas, 
natives  of  the  Moluccas.  In  PI.  36.  fig.  2.3, 
is  figured  the  starch  of  a sago  obtained  from 
the  Museum  at  Kew ; but  it  is  rmcei’tain 
whether  this  is  the  produce  of  a Sagus.  Its 
grains  resemble  those  of  some  East  Indian 
Arrow-roots  (PI.  36.  fig.  18).  Sec  Stabch. 


SAGRINA,  D’Orb. — A genus  of  Fora- 
miuifera,  of  the  order  Enallostegia,  and 
family  Textidaridse. 

Char,  Shell  regular,  equilateral,  conical; 
chambers  globular,  regularly  alternate  at  all 
ages,  ^ai’tly  embracing ; orifice  round,  at  the 
end  of  a prolongation  of  the  last  chamber. 

S.  rugosa,  and  some  unnamed  species, 
Bi-itish;  fossil. 

Bibl.  That  of  the  order. 

SALICINE. — The  alkaloid  of  the  willow 
and  poplar. 

The  so-called  circular  crystals  of  this 
substance  (PI.  31.  fig.  9)  foim  a beautifid 
polarizing  object.  The  largest  crystals  are 
obtained  by  fusion. 

SALICORNARIA,  Cuv.— A genus  of 
Infundibulate  Cheilostomatous  Polyzoa. 

Char.  Surface  divided  into  rhomboidal  or 
hexagonal  spaces  by  ridges  surrounding  the 
cells ; avicularia  disposed  Lrregulai’ly.  One 
species ; 

S.  farciminoides.  On  old  shells,  &c.  from 
deep  water,  not  uncommon. 

Bibl.  Johnston,  Brit.  Zoopli.  355 ; Busk, 
Cat.  of  Mar.  Polyz.  (Brit.  Mas.)  16. 

SALICORNARIADJi:.  — A family  of 
Infundibulate  Cheilostomatous  Polyzoa. 

Char.  Polypidom  erect, branched,  jointed; 
branches  cylindrical,  dichotomous,  with  the 
cells  on  all  sides.  One  genua : 

Salicohnabia. 

SALIVARY  GLANDS.— These  organs, 
consisting  of  the  pai’otid,  the  submaxillary, 
and  the  sublingual  glands,  agi’ee  in  struc- 
ture with  the  racemous  mucous  glands 
(Mouth),  of  which  they  may  be  regarded 
as  aggregations. 

Their  ducts  consist  of  areolar  tissue,  with 
numerous  very  dense  networks  of  el^tic 
tissue.  Whai-ton’'s  duct  contains  unstriped 
muscular  fibres. 

The  salivary  corpuscles  are  noticed  under 
Mouth  (p.  472). 

SALPINA,  Ehr.— A genus  of  Rotatona, 
of  the  family  Eucldanidota. 

Char.  Eye  single,  ceivicnl ; foot  forked ; 
carapace  closed  on  the  ventral  surface,  and 
furnished  with  spines  or  horns  at  the  ends. 
Aquatic.  . 

The  carapace  resembles  a three-sided 
box  with  convex  sides,  flat  and  closed  be- 
neath, and  often  scabrous. 

S.  redunca  (PI.  35.  flg.  24).  Carapace  with 
two  curved  boms  in  front  upon  the  ventral 
surface,  smooth,  posterior  end  with  three 
hoi-ns;  dorsum  cleft,  gaping.  Length  ot 
carapace  1-216  to  1-144". 
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Five  other  species. 

Bibl.  Ehreuberg,  Infits.  p.  469. 

SALPINGIA,  Coppin.— A genus  of  ln- 
fiuidibulate  Cheilostomatous  Polyzoa,  of  the 
family  Euci-atiada). 

Char.  Erect,  branched;  cells  elongate, 
with  spines  and  trumpet-shaped  processes ; 
orifice  lateral.  One  species  : 

jS.  Ilassalii.  On  filamentous  /«« ; rare. 

Bibl.  Coppin,  Ann.  Nat.  Hist.  1848.  ii. 
p.  273. 

SALTS.  See  Crystals. 

SALVIA,  L. — An  extensive  genus  of 
Flowering  plants  of  the  Nat.  Ord.  Labiatse, 
including  common  sage,  and  many  species 
cultivated  for  the  beauty  of  their  flowers. 
I’hey  are  interesting  to  the  microscopist 
both  on  account  ot  the  Glandular  hairs, 
containing  the  essential  oils,  and  the  spiral- 
fibrous  structures  found  in  the  Hairs  of  the 
pericarp  (PI.  21.  fig.  23)  and  the  hairs  of 
the  stigma. 

SALVINIA,  Mich. — A genus  of  Marsi- 
leaceae,  growing  floating  on  the  suiTace  of 
stagnant  water  (not  British).  They  are  di- 
stinguished from  Marsilea  and  Pilltlaria 
also  by  bearing  two  distinct  kinds  of  spore- 
fi-iiits,  one  kind  producing  only  ovule-spores, 
the  other  only  pollen-spores,  which  exhibit 
analogous  phrenomena  in  their  germination 
to  those  described  imder  Pilularia.  See 
that  head  and  MARSiLEACEiE. 

Bibl.  That  of  MARSiLEACEiE  and  Pilij- 

LARIA. 

SAND, Brain-. — ^Brain-sand,  or  the  acer- 
vulus  cerebri,  is  found 
in  the  pineal  gland  and 
the  cnoroid  plexus, 
sometimes  also  m the 
pi  a mater,  the  arachnoid 
membrane,  and  the  walls 
of  the  ventricles. 

It  consists  of  single,  or 
aggregated  and  nodular, 
rounded,  dark  bodies, 

1-2500  to  1-200"  in  dia- 
meter, sometimes  also 
forming  club  - shaped, 
cylindrical,  or  reticidar 
masses.  Chemically  it 
is  principally  composed 
of  carbonate  and,  phos-  _ . , , 

phate  of  lime,  and,  like  pineal  gland,  in  bundles 
other  concretions,  leaves  areolar  tissue, 
an  organic  cast  of  the  Magn.  3so  diams. 
original  form,  after  the 
salts  have  been  removed  by  a dilute  acid. 

Bibl.  Kolliker,  Mikrosh.  Anat.  ii. 


Fig.  623. 


SAND,  Sea. — This  often  contains  inter- 
esting microscopic  objects,  as  Foraniinifera, 
spicules  of  sponges,  minute  shells  of  the 
MoUusca,  or  their  fragments,  portions  of 
the  skeleton  of  the  Echinodermata,  &c. 

The  various  bodies  may  be  separated  from 
the  washed  and  dried  sand  with  a mounted 
bristle  (Intb.  p.  xxii). 

The  sand  or  powder  which  may  be  sepa- 
rated by  pressing  or  shaking  newly  imported 
sponges,  and  which  is  sometimes  called 
sponge-sand,  is  very  rich  in  the  above  or- 
ganic bodies,  especially  the  Foraminifera. 

SAP. — A name  vaguely  applied  to  the 
watery  juices  contained  in  living  plants. 
Sap  flowing  from  wounds  may  contain  va- 
rious organized  substances,  such  as  starch- 
gramdes,  chlorophyll-  or  protoplasmic  glo- 
bides,  also  raphides;  but  it  cannot  be  said 
to  have  any  proper  microscopic  characters. 

SAPROLEGNIA,  Nees.  See  Achxya. 

SAPROLEGNIEriE.  See  Confervoi- 
DEiE,  p.  176. 

SARCINA,  Goodsir. — A curious  organ- 
ism, placed  provisionally  among  the  Pal- 
mellacese  (Confervoid  Algm)  from  considera- 
tions relating  to  its  apparent  structure,  but 
which  in  its  habitat  and  general  characteiB 
would  appear  more  neaily  related  to  the 
Fungi.  Sarcina  ventriaili  (PI.  3.  fig.  5 a 
and  b)  is  a body  found  sometimes  in  great 
abundance  in  vomited  contents  of  the  sto- 
mach of  the  human  subject,  also  in  the 
stomach  after  death,  where  no  disorder  had 
appeared  during  life ; in  the  m-ine,  faeces,  in 
the  pus  of  pulmonaiy  abscess,  &c. ; it  has 
also  been  found  in  the  stomach  of  the  rab- 
bit. It  ordinarily  consists  of  minute  square, 
oblong,  or  even  irregular  masses,  of  con- 
siderable consistence,  composed  of  four, 
eight,  sixteen,  sixty-four,  or  more  squaiish 
cells  contained  in  a tough  ti'ansparent  frond, 
apparently  composed  of  the  cell-membranes 
of  these  cells.  The  cells  are  always  most 
closely  connected  in  groups  of  four,  which 
stand  a little  more  apart  from  each  other  in 
the  secondary  groups  of  sixteen ; these  again 
have  a stronger  line  of  demarcation  betn^een 
them  when  they  ai-e  collected  into  tertiary 
groups  of  sixty-four  (PI.  3.  fig.  5 a,  6).  The 
size  of  the  pi-imaiy  cells  (nuclei  of  Ch.  Ro- 
bin) appeai-s  to  vary  slightly ; we  find  their 
diameter  about  1-16,000";  they  have  a 
slight  brownish  tint,  which  imparts  a colour 
to  the  whole  mass.  Iodine  colours  the 
fronds  brown;  alcohol  contracts  them  a 
little.  Nitiic  acid  does  not  dissolve  them, 
oven  when  heat  is  applied.  Alkalies  cause 
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the  fronds  to  break  up  into  their  constituent 
components.  The  plant  appears  to  increase 
by  the  division  of  the  contents  of  its  ulti- 
mate cells  into  four  and  the  formation  of  a 
new  membrane  around  each  portion,  the 
gi'oups  remaining  attached  a longer  or 
shorter  time  according  to  circumstances. 
The  history  of  this  remarkable  production 
requires  further  elucidation ; it  is  evidentl}’ 
not  connected  with  any  special  derange- 
ment of  the  stomach,  as  was  fonnerly  sup- 

tiosed ; and  its  occurrence  is  now  Imown  to 
)e  much  more  common  than  was  at  one 
time  imagined. 

Ch.  Robin  places  Sarcina  in  Meyen’s  ge- 
nus Merismopadia  •,  but  from  its  habit  and 
general  character,  Sarcina  woidd  appear  to 
be  rather  referable  to  the  Fungi. 

Mr.  H.  C.  Stephens  has  described  what 
he  regards  as  a second  species  of  Sarcina, 
which  he  found  upon  calcined  ox-bones,  giv- 
ing them  a red  colour.  The  cells  of  this  are 
about  half  the  size  of  those  of  S.  ventricidi. 

Bibl.  Goodsir,  Edinh.  Med.  and  Surg. 
Journ.  1842.  p.  430;  Anat.  and  Path.  Ohs. 
Edinb.  1845.  pi.  8.  figs.  _1  & 3;  Busk,  ilfi- 
crosc.  Journal,  1843;  Virchow,  Archiv  f. 
Path.  Anat.  i.  p.  264 ; Simon,  ihid.  ii.  p.  331 ; 
Wedl,  Path.  Histol.  753;  Schlossberger, 
Archiv  f.  Phys.  Heilkunde,  1846.  p.  747- 
768 ; C.  Miiller,  Bot.  Zeit.  v.  p.  273  (1847)  ; 
Nageli,  Einz.  Adg.  p.  2 ; Ch.  Robin,  vdgetaux 
Parasit.  2nd  ed.  p.  331;  Lehmann,  Phys. 
Chemiex  Bennett,  Lectures  on  Clin.  3Ied. 
1851.  p.  214;  Pwake,  Atlas  der  Phys.  Chem. 
pi.  7.  tig.  4 ; Rossmann,  Flora,  1857.  p.  641 ; 
Stephens,  Ann.  Nat.  Hist.  2 ser.  xx.  p.  514. 

SARCOCllITUM,  Hass.  — A genus  of 
Infundibulate  Ctenostomatous  Polyzoa,  of 
the  family  Alcyonidiadie. 

Char.  Encrusting,  covered  with  perforate 
prominences  in  which  the  cells  are  im- 
mersed; ova  scattered  singly  throughout. 
One  species : 

S.  polyoum.  On  Fucus  sei'ratus. 

Bibl.  Hassall,  Ann.  Nat.  Hist.  1851.  vii. 
484. 

SARCOBE. — A temi  applied  byDujardin 
to  the  gelatinous,  homogeneous,  diaphanous 
proteine  substance  occurring  abundantly  in 
very  young  animals,  the  laiTae  of  insects, 
emtryos  of  the  Vertebrata,  woi-ms,  zoo- 
phjdes,  &c.,  and  representing  the  fibrq- 
areolar  tissue  of  the  higher  and  adult  ani- 
mals. It  appears  to  constitute  the  whole  of 
some  of  the  lower  animals,  as  the  Amoehai. 
It  may  be  readily  studied  when  exuding 
from  around  the  body  of  the  intestinal  pa- 


renchymatous worms,  as  the  Distoma,  Cys- 
ticercus,^  Tamia,  &c.,  or  almost  any  of  the 
Infusoria,  placed  alive  in  water  between  two 
plates  of  glass.  In  the  course  of  a short 
time,  the  bodies  of  the  animals  are  seen  to 
be  bordered  with  a row  of  projecting  dia- 
phanous globules  (PI.  25.  fig.  2 a),  frequently 
more  or  less  pressed  together,  which  after 
a time  become  separated  and  float  in  the 
liquid,  especially  if  it  be  shalcen.  Spherical 
cavities  or  vacuoles  are  soon  perceptible  in 
these  globules  of  sarcode  (PI.  25.  fig.  2 h'), 
the  nature  of  which  is  readily  detemiined 
by  comparing  the  refraction  of  the  light  at 
their  circumference  with  that  at  the  cir- 
cimiference  of  the  globules  themselves ; for 
on  elevating  the  object-glass,  the  centre  of 
the  vacuoles  becomes  daiker,  and  the  centre 
of  the  globides  becomes  brighter ; whilst  on 
approximating  the  object-glass,  the  reverse 
takes  place.  The  spontaneously  produced 
cavities  or  vacuoles  continue  to  enlarge  and 
increase  in  numbers,  until  some  of  them 
appear  perforated  in  all  directions.  Ulti- 
mately the  globides  become  so  altered  by 
the  action  of  the  water,  that  they  fomi  a 
thin  gi’amdar  or  wi’inlded  layer,  resembling 
coagidated  albumen. 

The  protoplasm  of  vegetable  cells  appears 
to  correspond  to  the  sarcode  of  animal 
structures.  In  certain  cells  it  exists  in  two 
fonns  as  regards  density,  the  outer  portion 
being  firmer  than  the  inner ; or  it  may  be- 
come entirely  liquid.  In  many  of  the  lower 
organisms,  and  probably  most  cells  in  their 
youngest  state,  it  is  glutinous,  and  m the 
fonuer  permanently  remains  so. 

AVhen  existing  in  cells  and  the  lowest 
animals,  it  appears  to  constitute  the  essen- 
tial part  of  their  stnicture,  and  is  capable 
of  performing  all  the  functions  carried  on 
by  the  tissues  of  the  higher  or  more  per- 
fect organisms.  It  also  appears  that  the 
cell-theory,  in  so  far  as  it  attributes  the 
principal  importance  to  the  cell-wall,  is 
founded  upon  error;  the  ceU-wall  merely 
fonning  a protection  to  the  sarcode  or  pri- 
mordifd  uti-icle  of  plants,  and  the  sarcode 
or  protoplast  as  it  might  be  called  of  ani- 
mals, enabling  them  to  carry  on  their 
essential  fimctions  imintemipted  by  sur- 
rounding influences. 

Bibl.  Dujardin,  Infus.  p.  35. 

SARCOPTES,  Latr. — A genus  of  iVi’ach- 
nida,  of  the  order  Aoarina,  and  family 
Acarea. 

S.  scahiei  (Acarus  scabici)  (PI.  2.  fig.  16)- 
The  itch-insect  of  man. 
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Body  soft,  wliite,  oval-oblong  or  rounded ; 
ventral  surface  with  transvei'so  aud  undula- 
ting rugffi ; doi-sal  siu'face  with  marginal 
iiregularly  concentric  rugaj,  the  central 
space  wit)i  numerous  short  and  conical  pa- 
pdho  and  stouter  but  short  protuberances 
or  spines  arising  from  an  annular  base ; at 
the  sides  and  upon  the  surface  of  the  body 
are  also  scattered  setse.  Head  small,  some- 
what nan-owed  in  front ; mandibles  toothed. 
Anterior  two  paira  of  legs  separated  from 
the  posterior  oy  a considerable  inteiwal ; 
legs  short,  the  anterior  two  pairs  with  aceta- 
bida  or  adhesion-disks  and  five-jointed,  the 
posterior  three -jointed,  the  last  joint  termi- 
nated by  a long  seta  and  without  acetabula. 
Length  of  female  1-100  to  1-76". 

The  females  bin-row  in  the  skin,  in  which 
the  oval  eggs,  1-120"  in  length,  are  laid; 
these  are  hatched  in  about  ten  days,  and 
the  j'oung  have  only  six  legs. 

klale  only  about  half  the  size  of  the 
female,  and  with  acetabula  to  the  hinder- 
most  pair  of  legs. 

There  is  no  question  that  the  initation 
produced  bv  these  mites  and  their  ova  is 
the  cause  oi  the  itch. 

They  should  be  searched  for  at  the  bottom 
of  one  of  the  biuTows,  which  are  often  visi- 
ble to  the  naked  eye ; the  ova  are  frequently 
present  in  the  pustules.  They  are  most 
easily  found  by  examining  the  sMn  ndth  a 
power  of  fifty  to  seventy  diametei-s,  attached 
to  a fii-m  but  moveable  am,  and  with  the 
aid  of  a good  bull’s-eye  condenser. 

The  entire  animals  may  be  presen'ed  in 
glycerine  or  solution  of  chloride  of  calcium ; 
the  parts  of  the  mouth  shoidd  be  dried  and 
mounted  in  Canada  balsam. 

Other  imperfectly  examined  or  doubtful 
species  occur  upon  animals,  as  the  drome- 
dary, the  chamois,  the  dog,  sheep,  rabbit, 
&c. 

See  Df.modex  and  Psohoptes. 

IliUL.  Bourguignon,  Traiie,  ^-c.,  de  la  Gale 
(abstract  in  Ed.  Monthly  Journ.  1852.  lx.) ; 
Gervais,  Walclcenaer's  Insect,  Apth'es,  iii. 
2()8,  and  Ann.  des  Sc.  Nat.  xv.  9 ; Tiering, 
1).  Kriitzmilben  d.  Thierc,  Nov.  Act.  Nat. 
Cur.  xviii.  573 : Duges,  Ann.  des  Sc.  Nat. 
2 s6r.  iii.  245 ; Wedl,  Pathol.  Histoloa.  798. 

. SAKCOSCYPHUS,  Corda.-A  genus  of 
Jungermannieffi  (Hepaticaj).  S.  Ehrharti 
iJuny.  emaryimita,  Ehrh.)  is  a remarkable 
species,  of  dark  pui-ple,  almost  black  colour, 
growing  frequently  in  wet  places,  on  rocks 
of  mountainous  districts. 

Biul.  Hook.  Prit.  Flor.  ii.  pt.  2.  p.  114 ; 


Brit.  Jung.  pi.  27 ; Ekai-t,  Synops.  Jung. 
pi.  7.  fig.  6G,  and  pi.  13.  fig.  113;  Endlicher, 
Gen.  Plant.  Supp.  i.  nos.  474r-l. 

Fig.  G24.  Fig.  625. 


Sarcoscyphua  Ehrharti. 

Fig.  624.  Perichoete  and  perigone  opened,  showing  the 
young  sporange  emerging  from  the  epigone.  Magnified 
25  diameters. 

Fig.  625.  Periehsete  and  perigone  opened,  showing  the 
base  of  the  seta  surrounded  by  the  epigone,  hlagnified 
10  diameters. 

SARGASSUM,  Ag. — A genus  of  Fuca- 
cese  (Fucoid  Algae),  gulf- weeds,  knomi 
from  the  allied  sea-weeds  by  its  stalked 
globular  air-vessels.  The  receptacles  are 
small,  lineal-,  and  mostly  clustered  at  the 
base  of  branches,  and  pierced  by  numerous 
pores  leading  to  conceptacles  containing 
more-sacs  and  clusters  of  antheridia  (see 
Fucaceje). 

Bibl.  Hai-vey,  B)it.  Mar.  Alg.  p.  14, 
pi.  1 A ; Greville,  Alg.  Brit.  pi.  1. 

SCALES  OF  Fishes.  — These  bodies 
were  fomerly  regarded  as  epidennic  fonna- 
tions,  analogous  to  the  nails,  &c.  of  the 
higher  animals,  which  later  observations 
have  shown  not  to  be  the  case. 

Each  scale  is  contained  in  a distinct  sac 
of  the  slrin  or  cutis,  covered  externally  with 
its  pigment-layer  and  epidermis.  The  cutis 
iteelf  consists  of  interlacing  fibres  of  areolar 
tissue  with  formative  cells.  The  pigment- 
layer  is  composed  of  elegant  pigment-cells 
with  long  processes.  Immediately  above 
the  upper  suface  of  the  scales  lies  a very 
fine  membrane,  distinct  from  the  cutis,  in 
which  the  impressions  of  the  in-egularities 
of  surface  existing  upon  the  scales  are 
visible. 

In  some  fishes,  as  the  eel,  the  scales  do 
not  project  beyond  the  surface;  hence  the 
eel  is  commonly  supposed  to  possess  no 
scales.  _ Tliey  are  ea.sily  seen,  however,  in  a 
dried  piece  of  the  skin,  mounted  in  balsam, 
covered  by  the  skin  with  its  pigment-cells 
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(PI.  17.  fi".  19),  the  whole  forming  a very 
beautiful  object. 

In  many  of  tlie  common  cycloid  fishes,  as 
the  roach,  dace,  &c.,  the  scales  project  pos- 
teriorly from  the  siu-face,  carrying  before 
them  the  thinner  and  closely  .applied  outer 
layer  of  the  cutaneous  sac,  whilst  the  ante- 
rior portion  of  the  sac  extends  into  or  is 
fonned  by  the  under  portion  of  the  cutis. 
In  these  fishes  also,  the  portion  of  the  cutis 
situated  beneath  the  posterior  projecting 

Eortion  of  the  scales,  contains  a large  mun- 
er  of  very  thin  and  minute  crystals,  to 
which  the  silvery  lustre  of  the  skin  is  owing, 
and  which  often  exhibit  very  beautifidly  the 
colours  of  thin  plates. 

The  signification  of  the  various  parts  of 
structm'e  of  the  scales  has  not  been  satis- 
factorily determined ; hence  we  must  con- 
fine om’  remarks  to  simply  pointing  out  the 
structiu'al  peculiarities. 

Most  scales  consist  of  two  portions, — an 
rmder,  composed  of  numerous  layers  made 
up  of  very  fine  fibres  taking  various  direc- 
tions, and  best  seen  by  scraping  away  the 
upper  portion  of  the  scale  after  maceration 
in  dilute  acid  (PI.  17.  fig.  11  a).  The  upper 
portion  consists  of  concentric  plates,  the 
margins  of  which  give  rise  to  the  concen- 
tric lines  so  frequently  seen  in  the  scales 
(PI.  17.  figs.  6, 10,  22,  23,  &c.).  These  lines 
correspond  to  the  margins  of  the  layers,  and 
often  present  a nodidar  or  crenate  appear- 
ance (PI.  17.  fig.  11  b) ; and  towards  the 
middle  of  the  scales  they  are  frequently 
intemipted  and  in-egularly  ciu’ved  (PI.  17. 
fig.  11  c).  The  substance  of  the  upper  por- 
tion appears  to  be  stiaictmeless. 

In  a transverse  section,  the  projecting 
margins  of  the  laminse  belonging  to  the 
upper  portion  of  the  scale  are  seen  as  so 
many  teeth  (PI.  17.  fig.  12). 

Many  scales  also  exhibit  radiating  lines 
(PI.  17.  fig.  23),  coiTesponding  to  furrows 
in  the  upper  portion  of  the  scales ) these 
are  sometimes  closed  above,  so  as  to  form 
tubes,  and  have  been  regarded  as  nutritive 
canals. 

Near  the  centre  of  some  scales,  as  those 
of  the  perch,  are  numerous  rounded  corpus- 
cles or  solid  bodies,  imbedded  in  the  sub- 
stance of  the  upper  portion  of  the  scales 
(PL  17.  figs.  6 a & 7).  At  the  posterior 
portion  of  the  same  scales,  are  often  seen 
spine-like  processes  (PL  17.  figs.  6 h & _9), 
with  rounded  or  angular  bodies,  resembling 
the  last  in  appearance,  ari’anged  in  rows  at 
their  ba.ses  (PI.  17.  fig.  8). 


The  scales  of  tlie  eel  appear  to  be  princi- 
pally composed  of  similar  bodies,  differing 
only  in  form,  and  arranged  in  concentric 
rows  (PL  17.  figs.  20  & 20  a).  They  are 
solid,  impregnated  throughout  with  calca- 
reous matter,  which  is  left  after  incinerating 
the  scales,  retaining  the  original  form  of  the 
bodies  (PI.  17.  fig.  21). 

In  the  scales  of  some  fishes,  particularly 
those  of  extinct  genera  and  species,  lacume 
and  canaliculi  resembling  tnose  of  hone 
(PL  17.  fig.  1 c),  -ndtli  Haversian  canals,  are 
met  with.  A viti’eous  or  enamel-like  layer, 
having  the  stnictiire  of  dentine,  is  also  met 
with  in  the  fonn  of  an  external  coating. 

The  sti’iicture  of  the  spines  or  spine-like 
scales  of  the  skate  is  cmdous.  The  larger  of 
them  consist  of  a button  - like  base,  sur- 
nioimted  by  a shaiqi  process  (PL  17.  fig.  3). 
The  outer  and  lower  part  of  the  base  is 
opake-white,  and  consists  of  an  imperfectly 
fibrous  tissue  vidth  large  areolae  (PL  17. 
fig.  37).  The  spine  is  hoUow,  the  cavity 
being  continuous  with  that  of  a rounded 
body,  partly  immersed  in  the  white  sub- 
stance (PL  17.  fig.  3 a).  The  cavity  is  filled 
■«dth  a pidp,  consisting  of  lax  areolar  tissue 
with  minute  cells ; whilst  its  walls  are  com- 

osed  of  a hard  substance  traversed  by 

ranched  canals  resembling  those  of  den- 
tine (PL  17.  fig.  4).  The  substance  of  the 
smaller  spines  (PI.  17.  fig.  2)  exhibits  the 
same  dentinous  structm’e  (fig.  6). 

PL  17.  fig.  10  represents  one  of  a longi- 
tudinal row  of  scales  extending  along  the 
middle  of  the  side  of  the  body  of  most 
fishes,  and  traversed  by  a tube  (a),  foi-merly 
supposed  to  give  exit  to  the  mucous  secre- 
tion of  the  smface,  which  view  has  lately 
been  thrown  into  doubt.  The  tubes  are 
visible  to  the  naked  eye,  and  produce  the 
lateral  line,  as  it  is  called. 

The  scales  of  fishes  contain  a large  amount 
of  inorganic  matter,  composed  principally  of 
phosphate  of  lime,  but  mixed  with  tlie  car- 
bonate. The  organic  basis  consists  of  a 
cartilaginous  substance. 

Some  years  since,  M.  Agassiz  founded  a 
classification  of  fishes  upon  the  structure  of 
the  scales,  having  found  that  with  differences 
in  the  scales,  other  great  and  inmortant  di- 
stinctions were  in  harmony.  The  system 
has  been  found  of  eminent  sei'vice  to  the 
geologist;  although  later  researches  have 
shown  that  scales  presenting  the  chara,c- 
teristics  of  those  belonging  to  fishes  of  dif- 
ferent orders  in  this  system,  have  been 
found  upon  the'same  fish. 
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Tlie  an-angement  was  as  follows : — 

Scales  enamelled. 

Ord.  1.  Ganoid  fishes.  Those  the  skin 
of  which  is  regularly  covered  vdth  angular 
thick  scales,  composed  internally  of  bone, 
and  externally  of  enamel.  Most  of  the 
species  are  fossil,  the  stm'geon  and  bony 
pike  being  recent. 

Ord.  2.  Placoid  fishes.  Skin  covered  irre- 
gularly with  large  or  small  plates  or  points 
of  enamel.  Includes  all  the  cartilaginous 
fishes  of  Cuvier,  except  the  sturgeon  j as 
examples  may  be  mentioned  the  shai’ks  and 
rays.  Many  are  fossil. 

Scales  not  enamelled. 

Ord.  3.  Ctenoid  fishes.  Scales  homy  or 
bony,  seirated  or  spinous  at  the  posterior 
margin.  Contains  the  perch  and  many  other 
existing  species,  but  few  fossil. 

Ord.  4.  Cycloid  fishes.  Scales  smooth, 
homy  or  bony,  entire  at  the  posterior  mar- 
gin; as  the  salmon,  herring,  roach,  and 
most  of  our  edible  and  freshwater  fishes. 

Most  of  the  fossil  fishes  belong  to  the 
first  two  orders,  and  most  of  the  recent  to 
the  third  and  fom-th. 

Bibl.  Agassiz,  Rech.  mr  les  poissons  fos- 
siles,  Ann.  des  Sc.  Nat.  2 sdr.  14;  Mandl, 
Ann.  des  Sc.  Nat.  2 s&.  xi.  xii.  xiii.  & xiv. ; 
Heusinger,  JUstolog.  ii.  226 ; Stannius, 
V^ffl.  Anat. ; Peters,  3Iiille)-'s  Archiv,  1841. 
ccix. ; Muller,  Wiegmami's  Archiv,  1843. 
298 ; Reade,  Ann.  Nat.  Hist.  1838.  ii.  191 ; 
Vogt,  Zoolog.  Brief e,  ii. ; Williamson,  Phil. 
Trans.  1849.  p.  435. 

SCALES  OF  Insects. — The  fine  dust 
which  adheres  so  readily  to  the  fingers  on 
handling  a butterfly  or  moth,  consists  of  a 
number  of  microscopic  flattened  bodies, 
called  scales  or  feathers,  upon  which  the 
beautiful  colom-s  and  opacity  of  the  wings 
depend,  the  membranous  wing  itself  being 
transparent  and  colomless. 

These  scales  have  always  been  favomite 
microscopic  objects,  both  on  account  of  the 
beauty  and  variety  of  their  forms,  and  the 
ciuious  marking  found  upon  them.  The 
manner  in  which  they  are  attached  is  best 
examined  in  the  wing  of  a butterflv.  Each 
has  a narrow  portion  at  its  base,  forming  a 
pedicle  or  stalk.  The  stalks  are  implanted 
into  small  and  short  tubes  or  cups  (PI.  27. 
fig.  23  b),  denominated  the  squamuliferous 
ritbes,  the  orifices  of  which  are  directed 
backwards.  Ai’oimd  the  points  of  attach- 
ment of  the  cups  to  the  wings,  the  surface 
exhibits  a number  of  irregularly  radiating 
rugic  or  folds  of  the  upper  membrane  of  the 


wing  (PI.  27.  fig.  26).  The  cups  ai’e  arranged 
in  more  or  less  regular  transverse  rows. 

The  scales  are  variable  in  fomi,  both  in 
different  insects  and  in  different  parts  of 
the  same  insect,  being  oval,  oblong,  cordate, 
obcordate,  or  cimeate,  &c,  (Pis.  1 & 27) ; 
sometimes  they  are  fllLform  or  capillary 
(PI.  27.  fig.  27).  Their  free  end  is  roimded, 
truncate,  toothed,  or  terminated  by  a num- 
ber of  hair-like  processes ; and  they  are  ar- 
ranged like  the  tiles  of  a roof,  overlapping 
each  other  (PI.  27.  fig.  26). 

The  interesting  markings  seen  upon  the 
scales  vary  considerably  in  different  insects. 

The  most  common,  as  seen  by  transmitted 
light,  are  longitudinal,  simple,  continuous, 
parallel  or  slightly  radiating  dark  stiite  or 
lines  (PI.  1.  figs.  6, 7, 8,  9 a).  These  are  met 
with  upon  the  scales  of  nearly  aU  butter- 
flies, and  many  other  insects.  In  some  in- 
sects the  striae  are  not  simple  and  conti- 
nuous, but  are  made  up  of  rows  of  smaller 
striae  in  twos  or  threes  meeting  at  an  angle 
(PI.  27.  flgs.  28  b,  30  & 31).  In  others  they 
are  composed  of  a number  of  bead-like  dots, 
or  are  intemipted,  still  preserving  their  ge- 
neral longitudinal  direction  (PL  27.  flg.  24) ; 
or  they  are  slightly  undulate  or  irregular, 
and  give  off  shori  lateral  branches  (PI.  27. 
figs.  23  a & 29).  In  others,  again,  they  pre- 
sent dilatations  in  certain  pai-ts  of  their 
course  (PI.  27.  figs.  20  & 21). 

_ These  longitudinal  striae  consist  of  eleva- 
tions or  ridges  upon  the  smface,  probably 
representing  folds  of  the  upper  layer  or 
membrane  of  the  scale.  They  often  project 
slightly  from  the  free  end  of  the  scale  (PI. 
27.  figs.  3 & 22)  ; and  when  moistened, 
bubbles  of  air  may  not  unfrequently  be 
found  imprisoned  between  the  surface  of 
the  scale  and  the  cover,  which,  being  con- 
fined between  two  of  the  ridges,  assume  an 
oblong  foim.  They  sometimes  contain  air, 
which  may  be  displaced  by  liquid  (PI.  27. 
fig.  21).  We  have  never  been  able  to  de- 
tect tracheae  in  these  folds  or  in  the  scales. 
A minute  conical  point  or  spine  sometimes 
occurs  in  each  of  the  dilatations  when  pre- 
sent (PI.  27.  fig.  20  a). 

In  the  scales  of  Podura  (PI.  1.  fig.  12), 
the  stiiae  consist  of  longitudinal  rows  of 
minute  wedge-shaped  bodies. 

In  addition  to  the  longitudinal  striae,  on 
most  scales,  especially  when  examined  by 
miilateral  oblique  light,  are  seen  a number  of 
minute  transverse  striae  (PI.  1.  figs.  7 & 9 a). 
These  Me  neither  indications  of  ridges  nor 
depressions,  but  arise,  from  the  existence  of 
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a luiniber  of  pigment-granules  situated  be-  1 
tween  the  two  layers  of  the  scale ; and  the 
appearance  of  striae  has  the  same  origin  as 
that  in  the  case  of  the  valves  of  the  Diato- 
maceae.  This  point  is  best  examined  in 
brown  or  other  dark-colom’ed  scales.  If 
perfectly  direct  (t.  e.  not  oblique)  light  be 
transmitted  through  one  of  these  scales,  the 
transverse  striae  vanish,  their  place  being 
occupied  by  the  distinct  and  isolated  gra- 
nules of  pigment  (PI.  1.  fig.  9 b) ; the  scale 
should  also  be  immersed  in  balsam  or  licjuid, 
to  diminish  the  effects  of  the  refraction  ansing 
from  the  inequalities  of  the  surface  of  the 
scale.  On  then  ti'ansmitting  unilateral  ob- 
lique light  through  the  scale,  the  appearance 
of  transverse  striae  may  be  easily  produced. 

The  colours  of  the  scales  of  insects  arise 
partly  from  uidescence,  paiily  from  the  pre- 
sence of  pigment ; in  general,  the  brilliant 
colom-s  depending  upon  the  former,  and  the 
more  somore  hues  upon  the  latter.  The 
darkness  of  the  longitudinal  striae  is  caused 
by  refraction ; for  scales  containing  no  pig- 
ment appear  perfectly  white  by  reflected 
light,  although  the  striae  may  be  very  dark. 

Upon  certain  scales,  other  irregular,  more 
or  less  transver’se  curwed  striae  exist  (PI.  27. 
figs.  3 & 22) ; these  appear  to  consist  of 
wrinklings  or  folds  of  the  rmder  membrane 
of  the  seme. 

In  examining  the  scales  of  insects,  they 
should  be  viewed  both  in  the  dry  state  aird 
immersed  in  water  or  oil  of  tmqreutine,  and 
both  by  transmitted  and  reflected  light. 
When  the  insects  are  pressed  against  the 
slide  to  remove  the  scales,  a mmrber  of 
globrdes  of  oil  adhere  simultaneoirsly  to  the 
slide ; and  when  the  cover  is  applied,  the 
scales  often  become  partially  or  entirely 
covered  with  the  oily  matter,  producing  an 
appearance  as  if  the  upper  layer  of  the  scale 
were  removed,  and  rendering  the  markings 
so  pale  and  indistinct  as  to  be  apparently 
absent.  The  appearance  of  transverse  striae 
is  best  produced  by  tinning  the  mirror  to 
one  side,  so  as  to  reflect  unilateral  light. 

A brief  notice  of  some  interesting  insecte 
in  respect  to  the  structure  of  their  scales  is 
given  under  the  individual  heads,  as  Cun- 
cuLio,  IjEpisma,  Morpho,  Podura,  Po- 
ryommatus,  Pontia,  Tinea,  &c. 

See  also  Test-objects. 

Bibl.  Westwood,  Introduction,  ^c.,  and 
British  Butterjlies ; Deschamps,  Ann.  des  Sc. 
Nat.  2 s6r.  iii.  p.  Ill ; Boweikank,  Entomol. 
Mag.  No.  23.  p.  304  ; Craig,  Phil.  Mag.  1839. 
XV.  p.  279;  Dujardin,  Obs.  au  Microscope-, 


Ratzeburg,  Die  Forst  - Insekten ; Siebold, 
Vei-gleich.  Anat. 

SCALES  OF  Plants. — Under  the  head 
of  Hairs,  mention  has  been  made  of  scales 
(lepides)  occurang  on  the  epidermis  of 
plants.  They  consist  of  flat,  usually  more 
or  less  circidar  plates  of  cellular  tissue,  the 
cells  presenting  a radiated  arrangement 
from  the  centre,  by  which  they  are  ordi- 
narily attached;  the  margins  are  usually 
toothed  or  hinged  more  or  less  regularly  by 
the  prolongation  of  the  free  ends  of  the 
cells.  They  are  closely  related  to  stellate 
hairs,  such  as  those  of  ivy,  oiDeutzia  (PI.  21. 
figs.  26,  27),  &c.,  and  may  be  regarded  as 
more'  highly  developed  forms  of  these.  They 
are  particularly  remarkable  on  the  epidermis 
of  certain  plants  which  exhibit  a kind  of 
scurfy  surface,  for  example 
the  fileagnaceae  (fig.  620), 
the  Bromeliacese,  some 
Rhododendi’a,  and  the 
lower  siuTace  of  the  leaves 
of  many  ferns ; they  mast 
be  distinguished  in  the 
last  case  from  the  ramenta 
of  the  stems,  which  are 
attached  by  the  base,  and  scale  of  the  epidermis 
not  by  a central  pedicle.  Kippop''aii  rham- 

Bibl.  See  Hairs  and  ",”4nLd  so  diams. 
Epidermis. 

SCARIDIUM,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Hydatinfea. 

C7iar.  Eye  single,  ceiwical ; rotatory  organ 
armed  with  a hooked  bristle  in  front ; foot 
forked,  very  long,  adapted  for  leaping. 

Lateral  processes  of  jaws  bifiu’cate,  so  as 
to  present  two  teeth  each. 

67  longicaudum  (PI.  36.  fig.  27).  Foot  as 
long  as  or  longer  than  the  body,  toes  shorter 
than  the  foot.  Aquatic ; len^h  1-72". 

Bibl.  Ehrenberg,  Infus.  p.  439. 

SCENEDESMUS,  ileyen.— A genus  of 
Desmidiacese. 

Char.  Cells  fusiform  or  oblong,  an-anged 


side  by  side  in  a single  row  of  from  two  to 
ten,  alter  division  fonning  two  alternating 
rows ; division  oblique ; terminal  cells  often 
lunate,  or  vrith  a bristle  at  each  end. 

Six  species  (Ralfs). 

1.  S.  quadricauda  (PI.  10.  fig.  50).  Cells 
generally  fom,  oblong,  rounded  at  the  ends, 
in  a single  row,  terminal  cells  with  a bristle  at 
each  end.  Conunon ; length  of  cells  1-1120". 

2.  S.  obliquus  (PI.  10.  fig.  61).  Cells  eUip- 
tico-fusiform,  after  division  arranged  in  two 
distinct  and  generally  oblique  rows,  end 
cells  lunate.  Length  1-1670". 


f 


SCEFfRONEIS.  [ 6il  ] SCIIIZ/EE/E. 


3.  S.  obtitsm  (PI.  10.  figa.  53  & 54,  just 
after  division).  CeUs  three  to  eight,  ovate 
or  oblong,  all  alike,  arranged  in  one  row,  or 
after  division  alternately  in  two  rows.  Com- 
mon ; length  1-2330  to  1-1960". 

Bebl.  Kalfs,  Brit.  JDesmid.  p.  189. 

SCEPTRONEIS,  Ehr. — ^An  obscure  ge- 
nus of  fossil  Diatomacese. 

Bibl.  Ehrenberg,  Ber.  cl.  Berl.  Akad. 
1844.  p.  264. 

SCHISMA. — A genus  of  Jungermannieae 
(Hepaticse),  foimded  on  a rai’e  British  foiin, 
& (June/.)  juniperina,  ^ europcea,  found 
among  rocks  on  the  moimtains  of  Scotland, 
Ireland,  and  Wales.  It  grows  3 to  6"  high, 
and  is  rarely  foxmd  in  fruit. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  124, 
Brit.  Jung.  pi.  4;  Ekart,  Sgn.  Jung.  pi.  8. 
fig.  62 ; Endlicher,  Gen.  Plant.  Supp.  1.  No. 
472-17. 

SCIUSTOSTEGE.iE. — A family  of  oper- 
culateAcrocai’pous(terminal-fruited)Mosses 
of  gregarious  habit.  Stem  naked  below, 
foliaceous  in  two  manners  above ; sometimes 
frond-like  or  fem-like,  composed  of  leaves 
attached  vertically  and  connected  at  the 
base,  with  dense  areolations  consisting  of 
rhomboidal  prosenchymatous  pellucid  or 

Epen  cells  5 sometimes  with  small  leaves, 
ce  those  of  other  Mosses,  horizontal  and 
arranged  quincuncially.  All  the  leaves 
nerveless  and  flat.  Capsule  without  an 
annulus,  very  minute,  globulai’-oval,  with  a 
very  small  convex  operculum  (flus.  627- 
630), 

British  Genus. 

ScHiSTOSTEGA.  Calypti’a  cylindrically 
bell-shaped.  Inflorescence  dioecious,  plants 
similar. 

The  only  species  of  this  genus,  the  elegant 


Fig.  627. 


Schistostega  osmundacca. 

Leaves  of  barren  branches#  Magnified  60  diameters. 

little  Sch.  osmundacea,  Web.  and  Mohr  {Sch. 
pennatci,  Hook,  and  Taylor),  occurs  here  and 
there  in  Great  Britain.  The  name  was  j 


derived  from  what  appears  to  have  been  an 
erroneous  observation  of  Hedwig,  who  de- 


Fig.  628.  Fig.  629.  Fig.  630. 


Schistostega  osmundacea. 

Fig.  628.  A planter  fruit.  Magni6cd  10  diameters. 

Fig.  629.  Open  capsule  with  operculum.  Magnified  50 
diameters. 

Fig.  630.  Young  capsule  opened,  showing  the  colu- 
mella. Magnified  50  diameters. 

scribed  radiating  Assures  in  the  operculiun, 
which  do  not  exist  in  living  specimens. 
The  germinating  confervoid  prothallium  of 
this  moss  was  described  by  Bridel  as  an  alga, 
under  the  name  of  Catoptridium  smarag- 
dinum ; Agardh  described  it  as  a Protococcus 
{smai-agdinus) ; and  it  was  long  supposed  to 
be  phosphorescent:  this  appears  to  be  an 
eiTor:  Schistostega  grows  on  the  roofs  of 
sandy  caves  and  similar  places;  and  the 
luminous  appearance  seems  to  arise  from 
the  condensation  and  reflexion  of  the  little 
daylight  admitted,  by  the  pellucid  convex 
cellules  of  the  prothallium. 

SCHIZH5A,  Smith. — A genus  of  Schi- 
zseous  Ferns  of  curious  and  elegant  stme- 
ture.  Exotic  (flgs.  631,  632). 

SCHIZZEEyE. — A tribe  of  Polj'podia- 
ceous  Ferns,  with  sporanges  in  the  foi-m  of 
a top,  and  crowned  by  a radiated  cap-like 
‘ annulus,’  which  hardens  at  matmity,  split- 
ting the  case. 

Illustrative  Gcmera. 

1.  Aneimia.  Sporangia  twin,  sessile  in 
two  rows,  on  lateral  lobes  of  the  leaf,  con- 
tracted into  a many-times  paniculate  im- 
niarmnate  rachis,  naked,  splitting  longitu- 
dinally outside.  No  indusium. 

2.  Schizeea.  Sporanges  sessile  in  two  or 
lour  rows  in  linear  membranous-maruined 
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lobes,  pectinately  opposite  or  dictate  at  the 
apex  of  the  leaf,  set  among  hams,  splitting 
longitudinally  on  the  outside.  No  indu- 
sium. 

Fig.  631. 


Schiztea  dichotoma. 

Fig.  631.  A fertile  pinna.  MagniSed  5 diameters. 

Fig.  632.  A pinnule  with  sporanges.  Magnidcd  25 
diameters. 


3.  Lygoclium.  Sporangia  sessile,  alter- 
nately biseriate  on  margmal  lobes  of  the 
leaf,  splitting  longitudinally,  each  veiled  by 
a scale-like  hood-shaped  indusium  adhering 
transversely  to  the  nerves. 

4.  3Iohria.  Sporangia  sessile  in  one  row, 
close  to  the  margin  of  the  leaf,  splitting 
longitudinally  on  the  outside.  A spmious 
indusimn  formed  by  the  revolute  margin  of 
the  leaf. 

SCinZOC.<ENA.— A genus  of  Oyathaeete 
(rolypodiaceous  Ferns). 

SCHIZOCHLAJMYS,  A.  Br.— A genus 
of  Palmellacese  (Confervoid  Algs^.  S.  gela- 
tinosa  has  been  foimd  on  the  Continent, 
growing  on  aquatic  plants  or  floating  free, 
in  little  gelatinous  masses  composed  of 
globular  green  cells,  1-2000"  in  diameter, 
surrounded  by  a hyaline  ceU-membrane. 
The  remarkable  peculiarity  in  this  gem^  is 
the  splitting  of  the  hyaline  membrane  into 
two  or  four  equal  parts  by  regular,  clean 
dehiscence,  the  internal  cell-mass  becom- 
ing divided  at  the  same  time  oy  remaining 
unchanged.  By  frequent  repetition  of  this 
splitting  (the  internal  cell  acquiring  a new 
coat  each  time),  the  cell  becomes  sur- 
rounded by  a number  of  fragments  of  the 


old  coats,  held  together  by  a gelatinous 
matter. 

Bibl.  a.  Braun,  Verjungung,  (^c.  (Ray 
Soc.  Vol.  1863.  p.  181.  pi.  2) ; Kiitzing,  Sp. 
Alq.  p.  891. 

SCferZOGONIUM,  Kiitz.— A genus  of 
Ulvacese  (Confervoid  Algae),  nearly  related 
to  Prasiola,  distinguished  by  filiform  fronds, 
which,  when  young,  present  only  a single 
row  of  cells,  but  subsequently,  by  collateral 
subdivision,  have  two,  four,  or  eigh^arallel 
rows.  Of  the  species  given  by  Kiitzing, 
the  following  appear  to  be  British : 

1.  S.  murale  (Bangia  vehtina,  Ktz.,  olim) 

Fig.  633. 


Schizogonium  murale. 

Filaments  of  frond  in  various  stages  of  development. 

Magnified  300  diameters. 

(fig.  633).  Fronds  of  a single  row  of  cells 
1-2400  to  1-2160"  in  diam. ; double,  1-1440 
to  1-1200" ; triple,  1-720" ; cells  half  as  long 
as  broad,  dull  green.  On  damp  earth. 

2.  S.  percursum  (JB)itcromorpha,  Ag.). 
Frond  with  a double  row  of  cells,  1-1200  to 
1-900"  in  diam. ; length  of  cells  equal  to  the 
breadth ; bright  or  pale  green  ; collapsed 
when  dry.  Marine. 

3.  S.  Iceteviretis  (Bangia,  Harv.).  Frond 
with  a simple  row  of  cells,  1-1800  to  1-1440" 
in  diam.,  rrgid ; with  a double  ro_w,  1-600" ; 
bright  or  yellowish  green.  Marine. 

Bangia  lacustris,  Harv.,  is  given  ns  a 
doubtful  species. 
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Bibl.  Kiitz.  Sp.  Alff,  p.  360,  Tab.  Phi/c. 
ii.  pis.  98,  99;  Harvey,  JSnt.  Alg.  1 ed. 
p.  172,  and  Sr.  Marine  Alg.  p.  211. 

SCHIZOLOMA,  Gaudichaud. — A genus 
of  Davalliese  (Polypodioid  Ferns).  Exotic. 

SCIHZONEMA,  Ag.— A genus  of  Diato- 
macese. 

Char.  Fnistules  short,  resembling  those 
of  Navicula,  aggregated  in  longitudinal 
rows  in  a lilifonn,  branched,  slender  and  lax 
gelatinous  fi-ond.  Marine. 

Sporangia  (spermatia : see  Micbomega) 
external,  simple,  sessile  upon  the  filaments. 

Kiitzing  describes  thirty-eight  species, 
three  of  which  ai'e  doubtful;  Smith  de- 
scribes seventeen  as  British. 

S.  Dillwgnii  (PI.  14.  fig.  12).  Fi’ond  hya- 
line, tufted,  wavy,  lubricous,  bright  green, 
much  branched ; end  branches  short,  nume- 
rous, patent,  attenuate,  and  somewhat 
acute;  fnistules  towards  the  base  of  the 
frond  remote  and  scattered,  towards  the 
ends  crowded,  oblong-ti’uncate  in  front 
riew ; valves  lanceolate,  1-1020"  in  length. 

Compare  Homceocladia,  Micbomega, 
and  Rhaphidoglcea. 

Bibl.  Kiitzing,  Badll.  p.  Ill,  and  Sp. 
Alg.  p.  97 ; Smith,  Brit.  Dial.  ii.  71. 

SCIHZOSIPHON,  Kiitz.— A genus  of 
OsciUatoriaceae  (ConfervoidAlgae),  contain- 
ing Calothrix  scapulorum,  fasciculata,  and 
perhaps  other  species  of  Harvey’s  'Manual.’ 
Another  British  species  has  also  been  de- 
scribed by  Caspaiy,  S.  Warreniee  (PI.  4. 
fig.  13).  This  last  plant  extends  over  large 
surfaces  of  maritime  rocks,  in  tufts  of  vari- 
able size,  from  1-4  to  1-2"  in  thickness,  of 
dull  blackish-green  colour.  The  erect  fila- 
ments are  fastigiately  branched  (a),  the 
basal  ceU  of  the  branches  broader  and  he- 
mispherical (c) ; the  ochreal  sheaths  are 
obscure  (6),  frequently  exhibiting  a spiral- 
fibrous  structure  in  decay  {d,  e) ; the  apices 
of  the  branches  are  much  attenuated. 

Bibl.  Kiitz.  Sp.  Alg.  p.  326,  Tab.  Phyc. 
ii.  pi.  47  et  seq. ; Haiwey,  Bnt.  Mar.  Alg. 
p.  224 ; Caspary,  Ann.  Nat.  Hist.  ser.  2. 
vi.  p.  266,  pi.  8. 

SCHIZOTHRIX,  Kiitz. — A genus  of  Os- 
cillatoriapeae  (Confenmid  Algae),  of  which 
two  British  species,  ggowing  over  maritime 
rocks,  have  been  described. 

1.  S.  CrestoeUn  (PI.  4.  fig.  17).  Tufts 
1-2  to  .3-4"  high,  olive-coloured  ; filaments 
curled,  l-SfiOu'  in  diameter  at  the  base, 
1-12CW'  at  the  summit,  in  twisted  bimdles, 
penicillately  corjunbose  above. 

2.  S.  Srmthii{Coleone7na,T\).-\v.).  Stratum 


dense,  dirty  red ; filaments  closely  entwined, 
more  or  less  laterally  concreted,  1-9600 
to  1-8400"  in  diameter ; sheaths  lax,  mul- 
tiplicate,  the  internal  prolonged  and  ex- 
serted. 

Bibl.  Kiitz.  Sp.  Alg.  p.  320,  Tab.  Phyc. 
ii.  pi.  40 ; Haiwey,  Brit.  Mar.  Alg.  p.  223, 
pi.  26  B,  Phyc.  Prit.  pi.  190. 

SCHULTZE’S  TEST.— This  was  origin- 
aUy  proposed  by  Pettenkofer  as  a test  for 
bile ; but  Schultze  found  that  it  reacted  also 
with  several  other  substances,  and  especially 
the  proteine  compounds.  In  this  application 
it  is  often  of  use  in  discriminating  one  kind 
of  tissue  or  substance  from  another.  It  con- 
sists in  treating  the  matter  with  strong  sul- 
phm-ic  acid,  and  then  adding  a little  syi’up. 
The  characteristic  reaction  is  the  production 
of  a purplish-red  colour.  The  best  method 
of  proceeding  is  to  wash  the  substance  in 
question,  then  to  moisten  it  with  a drop  of 
syrup,  and  finally  to  add  the  acid. 

The  tissues  and  substances  affected  by 
it  are  muscular  tissue,  both  striated  and 
iinstriated ; nerve-tubes  and  cells  ; the  cor- 
puscles of  blood,  pus,  and  mucus ; epithelial 
and  epidermic  scales ; hairs ; feathers ; hom ; 
whalebone ; and  the  cellular  portions  (cell- 
contents  of  Fungi  and  Algae. 

Those  in  which  the  reaction  is  not  pro- 
duced are  areolar  tissue,  elastic  tissue,  gela- 
tine and  chondrine,  chitine,  silk,  cellidose, 
gum,  starch,  and  veg^etable  mucus. 

Bibl.  Schultze,  Liebig's  Anrmlm.,  1849, 
abridged  in  the  Chem.  Gaz.  viii.  98. 

SCHULZE’S  TEST.— This  consists  of  a 
solution  of  chloriodide  of  zinc,  used  as  a test 
for  cellulose,  which  it  colours  blue. 

The  original  directions  given  for  its  pre- 
paration are  indefinite ; they  ai’e  as  follows : 
— dissolve  zinc  in  muriatic  acid,  evaporate 
the  solution  with  excess  of  zinc  until  it  ac- 
quires the  consistence  of  syrup,  and  dissolve 
in  this  enough  iodide  of  potassium  to  satu- 
rate it ; iodine  is  then  ad!ded,  and  the  solu- 
tion diluted  with  water  if  necessary. 

Radlliofer  recommends  zinc  to  be  dis- 
solved in  muriatic  acid,  the  solution  to  be 
evaporated  at  a temperature  but  little  above 
that  of  boiling  water,  when  a liquid  of  about 
2-0  sp.  gr.  is  (Stained.  This  is  diluted  with 
water  until  its  sp.  gr.  is  1-8 ; if  its  original 
sp.  gr.  was  2-0,  12  parts  by  weight  of  water 
must  be  added  to  100  parts  of  the  solution. 
In  100  parts  of  this  liquid,  6 parts  by  weight 
of  iodide  of  potassium  are  to  be  dissolved  at 
a gentle  heat,  and  the  mixture  heated  with 
excess  of  iodine  until  the  latter  is  no  longer 
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dissolved,  and  violet  fumes  become  percep- 
tible over  the  liquid. 

This  reagent  has  the  consistence  of  strong 
sulphuric  acid,  and  is  pale  yellowish-brown. 

It  must  be  kept  iu  a well-st(mpered  bottle. 

Bibl.  Schulze,  Flora,  1850.  p.  643 ; 
Schacht,  Das  Mikroskop,  pp.  30  & 197 ; Radl- 
kofer,  Liehig's  Annal.  xciv.  332,  or  Chem. 
Gaz.  1856.  xiii.  372. 

SCIADIUM,  Al.  Braun.  — A genus  of 
Unicellidar  Algre  (PI.  46.  fig.  3^  found  in 
fresh  water.  The  young  plant  is  attached 
to  foreign  bodies,  and  consists  of  a cylin- 
drical cell  (fl),  in  which  are  produced  eight 
gonidia ; the  top  of  the  cylinder  falling  off 
like  a cap,  the  gonidia  emerge  and  form  an 
umbel  of  similar  cylinders  (6),  the  bases  of 
which  stick  in  the  primai’y  cell.  Each  new 
cell  repeats  the  process,  so  as  to  form  a 
compoimd  umbel;  but  the  gonidia  of  the 
third  generation  (c)  are  set  completely  free, 
and  become  the  primary  cells  of  new  fami- 
lies. 

Bibl.  Alex.  Braim,  Alg.  UniceUul.  p.  48, 
tab.  4 ; CiuTey,  3£icrosc.  Journ.  vi.  p.  212. 

SCLEROTICA.  See  Eye  (p.  273). 

SCLEROTIUM,  Tode. — A large  collec- 
tion of  fimgoid  structures  were  formerly 
gathered  together  under  this  name,  among 
others  the  preparatory  form  of  the  Ergot 
fungus.  They  ai’e  all  now  regarded  as  con- 
sisting of  the  mycelia  of  fimgi  in  an  imper- 
fect state.  The  sclerotioid  state  exists  wdien 
the  mycelium  forms  hard  tubercular  masses. 
Analogous  masses  of  mycelial  sti’uctures 
occur,  in  a pulpy  condition,  in  the  Vinegar- 
plant  ; in  a filamentous  condition  in  those 
fimgi  forming  large  masses  of  barren  byssus, 
&c. ; in  other  cases,  as  in  some  of  the  Myxo- 
gastres,  the  structiue  is  membranous. 

Bibl.  L6veill5,  Ann.  des  Sc.  Nat.  2 s6r. 
XX.  p.  218;  Berkeley,  Sort.  Journal,  iii.  p. 

97 ; Fries,  Siwinia  Veg.  p.  477. 

SCOLEX.  See  T.enia. 

SCOLOPENBRIUM,  Smith,  Hart's- 
tongue. — A genus  of  Aspleniem  (Polypo- 
dioid  Ferns),  represented  by  the  indigenous 
species  Sc.  vidgare  (fig.  221,  p.  282). 

SCRUPARIA,  Oken.  See  Eucratea. 

SCRUPIAD^.  See  Eucratiad.®. 

SCRUPOCELLARIA,  Van  Beneden 
(Cellularia,  Johnst.,  part).— A genus  of  In- 
fundibulate  Cheilostomatous  Polyzoa,  of  the 
family  Cellulariadae. 

Char.  Cells  ivith  a vibraculum  behind, 
and  a sessile  avicularium  at  the  upper  and 
outer  angle ; orifice  spinous.  Two  spe- 
cies. 


] SEBACEOUS  FOLLICLES. 

1.  S.  scruposa.  Cells  without  an  oper- 
culum. Common  on  Algie,  &c. 

2.  S.  scrupea.  Cells  with  a stalked  reni- 
form  operculum. 

Bibl.  Johnston,  Brit.  Zoopli.  336;  Busk, 
Ann.  Nat.  Hist.  1851.  vii.  83. 

SCURF  OF  Animals. — Consists  of  a» 
gregations  of  dr}"  and  flattened  epidermic 
scales,  sometimes  containing  glonules  of 
fatty  matter. 

SCUTULA,  Tulasne. — A genus  of  Coc- 
cocaipeie  (Gymnocarpous  Lichens),  para- 
sitic, found  upon  PeUigera  canina. 

Bibl.  Tulasne,  Ann.  dcs  Sc.  Nat.  3 s^r. 
xvii.  p.  118. 

SCYPHIDIA,  Bui. — A genus  of  Infu- 
soria, of  the  family  VorticeUina. 

Char.  Body  oblong  or  campanulate,  nar- 
rowed at  the  base,  very  contractile,  covered 
with  a reticular  integument. 

S.  rugosa  (PI.  24.  fig.  74).  Body  with 
oblique  strife  or  nigfe,  not  numerous.  Aqua- 
tic ; length  1-660". 

SCYTONEMA,  Berk.— A genus  of  Os- 
cniatoriacere  (Confervoid  Algae),  especially 
distinguished  by  the  mode  of  branching  of 
the  filaments.  We  can  only  make  out  with 
certainty  one  British  species  of  the  genus  as 
now  restricted,  S.  Myochrous  (PI.  4.  fig.  19), 
which  grows  in  alpine  bogs  and  rivulets, 
and  is  composed  of  decumbent  filaments 
interwoven  into  a dark-brown  stratum. 

Bibl.  ^isxy&j, Brit.  Alg.  1 ed.  p.  165;  Has- 
sall,  Brit.  Fr.  Alg.  p.  235,  pi.  68 ; Kiitzing, 
Spec.  Alg.  303,  tab.  Phyc.  li.  pi.  16  et  seq. 

SEBACEOUS  FOLLICLES  or 
GLANBS. — These  organs  exist  pretty  ge- 
nerally in  the  skin,  and  secrete  a fatty  mat- 
ter. They  are  mostly  seated  close  to  the 
hair-follicles,  into  which  their  ducts  usually 
open.  They  vary  in  form,  some  being  sim- 
ple pouches  or  depressions  of  the  skin,  whilst 
in  others  the  deeper  part  of  the  pouch  is 
branched,  so  as  to  constitute  a true  racemose 
gland.  The  naiTower  portion,  or  duct,  is 
variable  in  diameter ; it  usually  opens  into 
the  hair-foUicle,  rather  above  its  middle, 
but  sometimes  upon  the  sm’face  of  the  skin 
itself. 

Each  gland  consists  of  an  outer  coat^  of 
areolar  tissue,  foiming  a more  or  less  thick 
membrane  in  proportion  to  the  size  of  the 
gland ; this  is  derived  either  from  the  hair- 
follicle,  or  the  cutis,  according  to  the  situa- 
tion of  the  gland.  It  is  lined  hy  layers  of 
roundish  or  polygonal,  epidermic  or  epi- 
thelial cells,  the  outermost  of  which  are 
closely  comiected,  so  as  to  form  one  or  more 
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membranous  layers,  and  contain  few  or  no 
rlobules  of  fat;  whilst  the  inner  ones  are 
larger,  and  almost  filled  with  these  globules. 

Fig.  634. 


f. 


Compound  seliaceous  gland,  from  the  nose,  opening 
upon  the  surface  with  a hair-follicle,  a,  hy  os  in  the 
next  figure ; dy  lobules  of  the  compound  gland ; e,  hair* 
follicle  (root-sheath) ; /,  the  hair. 

Magnified  50  diameters. 

The  development  of  the  sebaceous  glands 
commences  at  the  end  of  the  fourth  or  in 

Fig.  635. 


Simple  sebaceous  follicle,  from  the  nose,  o,  glandular 
epithelium,  continuous  with  6,  the  retc  mucosum;  c, 
contents  of  the  gland,  consisting  of  cells  containing  fat, 
with  free  fatty  matter. 

Magnified  50  diameters. 

the  fifth  month.  The  glands  at  first  consist 
of  solid  depre.ssions  or  outgrowths  of  the 


Fig.  636. 


Glandular  vesicle  of  a sebaeeous  gland,  a,  epithelium 
eontinuous  with  the  glandular  eella  b,  containing  fat. 
Magnified  250  diameters. 

Fig.  637. 


Cells  from  the  glandular  vesicles  and  the  sebaceous 
secretion,  a,  small  nucleated  cell,  containing  but  little 
fat,  and  resembling  an  epithelial  cell ; A,  cells  abounding 
in  fat,  without  evident  nuclei ; c,  cell  in  which  the  fat- 
globules  are  becoming  confluent;  d,  cell  containing  a 
single  drop  of  fat;  c,/,  cells  from  which  part  of  the  fat 
has  escaped. 

Magnified  350  diameters. 

Fig.  638. 


Development  of  the  sebaceous  follicles  in  a sii-montl>s’ 
fcBtus.  a,  hair  j A,  inner  root-sheath ; c,  outer  root-sheath ; 
d,  rudimentary  follicle. 

Magnified  250  diameters. 

rete  mucosum  of  the  .slrin,  or  the  inner 
root-sheath  of  the  hairs;  the  inner  cells 


SECONDARY  DEPOSITS.  [ 616  ] SECONDARY  DEPOSITS. 


then  become  filled  with  fat,  loosened,  and 
are  finally  evacuated  through  that  part  of 
the  immature  gland  which  in  its  subsequent 
development  forms  the  duct. 

Fig.  639. 


a,  b,  c,  d,  as  above,  but  in  a more  advanced  stage. 

Magnified  250  diameters. 

BrBL.  KoUiker,  Mikrosko2J.  Anat.  i.  180, 
and  the  Bibl.  of  that  article. 

SECONDARY  DEPOSITS,  on 
LAYERS,  OF  Vegetable  Cells. — The 
structures  known  by  this  name  ai’e  spoken 
of  imder  the  head  of  Cells,  in  a general 
point  of  view,  and  in  detail  imder  Pitted 
and  Spibal  Sthuctttbes.  A few  remarks 
may  be  given  here,  connecting  the  phseno- 
mena  included  imder  the  last  two  heads. 

It  is  well  known  that  the  original  or  j>ri- 
mary  cell-wall,  the  layer  of  cellulose  by 
which  the  ceU  first  becomes  really  consti- 
tuted as  a closed  membranous  sac,  is,  so  far 
as  oiu’  present  instruments  enable  us  to 
iudge,  devoid  of  detailed  stnictime ; it  is  a 
homogeneous  pellicle.  This  has  a power  of 
extension  by  interstitial  nutrition,  which 
leaves  no  traces  in  the  perfect  membrane, 
enabling  the  cell  to  increase  in  size.  But 
the  increase  in  solidity  is  effected  by  a dif- 
ferent process,  leaving  distinct  evidences  of 
its  occuncnce,  namely  by  an  application  of 
successive  thin  layers  of  cellulose  mem- 
brane, more  or  less  completely  all  over  the 
inside  of  the  primary  membrane,  giving  the 
cell-wall  a laminated  character,  either  evi- 
dent in  the  natural  condition,  or  capable  of 
being  demonstrated  by  the  aid  of  macera- 
tion or  corrosive  applications. 

No  cell  which  is  to  form  part  of  a penna- 


nent  tissue  remains  long  without  receiving 
secondaiy  layers  upon  its  walls.  In  certain 
cases  the  wall  exhibits  in  its  natural  state 
merely  the  laminated  structure,  without 
any  mai-kings  (PI.  38.  fig.  24) ; but  in  the 
majority  of  cases,  where  the  secondary  de- 
posits are  considerable,  these  layers  exhihit. 
markings  of  very  peculiar  characters.  As  a 
general  rule,  the  layers  present  themselves 
under  two  different  types,  according  to  the 
extent  to  which  they  cover  the  primary 
membrane.  In  one  case  they  are  applied  as 
a general  layer  over  the  waU,  absent  merely 
at  dot-like  or  slit-Hke  points,  where  they 
leave  the  primary  wall  uncovered,  and  thus 
give  rise  to  a pitted  condition  as  seen  from 
the  inside  of  the  cell.  Successive  layers 
leaving  the  same  spots  bare,  the  pits  be- 
come gradually  deeper,  and  form  canals 
rimning  through  the  thick  cell- wall  to  the 
primary  membrane  (see  Pitted  Struc- 
TDBES)  (PI.  38.  fig.  23). 

Another  cmloiis  condition  of  the  secondary 
deposits  has  been  pointed  out  by  Hartig  and 
von  Mohl,  where  large  patches  or  spots 
upon  the  cell-wall  left  bare  by  the  thicker 
secondary  layers,  become  coated  with  a thin 
layer  perforated  by  minute  orifices,  as  if 
riddled  with  holes,  or  reticidatedj  this  is 
described  as  clathrate  tissue  under  Pitted 
Stbuctubes. 

In  the  other  case,  the  secondary  deposits 
are  more  sparing  in  quantity,  and  are  ap- 
plied over  lines  forming  a definite  pattern 
upon  the  primary  membrane,  in  which  a 
spfral  course  in  the  direction  of  the  long 
axis  of  the  ceU  is  more  or  less  evident; 
infinite  modifications  of  this  type  occur, 
which  are  treated  of  imder  the  head  of  Spi- 
ral Structures  (PI.  39.  figs.  7,  9). 

In  certain  less  common  cases  we  find  the 
earlier  secondary  layers  exhibiting  the  pitted 
character,  while  others  later-formed  produce 
spiral-fibrous  thickening,  as  in  Taxus,  the 
lime,  and  other  cases  (see  Pitted  Struc- 
tures) (PI.  39.  figs.  4,  13,  19  b). 

The  last-mentioned  cases  point  to  a rela- 
tion between  the  spiral-fibrous  and  the 
pitted  layers,  which  appears  reaUy  to  exist, 
for  in  a great  number  of  cases  it  is  possible 
to  distinguish  a spiral  sfructure  in  the 
membranous  layers  of  pitted  ceUs  or  even  of 
ceUs  where  the  layers  of  thickening  merely 
exhibit  the  laminated  structure  without  any 
pits  or  fibrous  markings.  Thus,  in  the  liber- 
cells  of  the  Apocynaceai  (PI.  39.  fig.  30), 
the  thickened  walls  appear  under  a low 
power  homogeneous,  while  under  sufficient 
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mag^ii  tying  power,  and  especially  by  the 
help  of  acids,  we  may  detect  an  evident 
though  delicate  spiral  structure.  The  action 
of  acids  reveals  a similar'  spiral  an'angement 
of  the  constituent  molecules,  in  the  cotton 
hair  (PI.  21.  fig.  1),  and  in  most  liber-ceUs 
(PI.  21.  figs.  2, 6, 25),  in  many  wood-cells,  as 
of  Pimis,  &c.  The  membranes  forming  the 
sheaths  of  many  of  the  OsciUatoriaceffi 
(PI.  4.  figs.  13  d,  e,  15)  exhibit  a spiral- 
fibrous  stnicture  when  undergoing  dissolu- 
tion; and  an  analogous  condition  may  be 
detected  by  the  help  of  reagents  pretty 
generally  in  the  cell-walls  of  the  tubular 
Confervffi.  All  these  phEenomena  seem  to 
indicate  a fimdamental  identity  in  secon- 
dary layers  of  all  kinds,  to  which  we  direct 
attention  under  Spiral  Structures;  but  it 
is  convenient  in  practice  to  keep  the  Pitted 
and  the  SpiRAL-fibrous  structures  distinct. 

The  mode  of  formation  of  the  secondary 
deposits  is  not  cleai'ly  known  at  present : 
some  imagine  them  to  be  precipitated  from 
the  cell-sap  upon  the  w^s;  others,  and 
apparently  witn  more  reason,  believe  that 
they  are  atti-ibutable  to  the  agency  of  the 
PRIMORDIAL  UTRICLE,  Continuing  its  ac- 
tion after  the  formation  of  the  primary 
membrane.  Criiger  goes  so  far  as  to  con- 
sider the  spiral  mai-kings,  &c.  as  dependent 
on  the  RoTATiON-currents  of  the  proto- 
plasm. These  points  require  further  inves- 
tigation. There  can  be  little  doubt  of  the 
mistalcen  character  of  Tr6cid’s  recent  view, 
wMch  regards  the  spiral  and  other  fibrous 
thickenings  as  folds  of  the  primary  wall 
thrown  inwards. 

The  secondary  deposits  appear  to  be 
always  composea  of  some  modification  of 
cellulose.  Mohl  has  investigated  this  point 
very  thoroughly;  and  we  have  followed  him 
over  much  of  the  ground.  The  cellulose, 
however,  loses  its  distinctive  character  with 
age,  either  by  infiltration  with  foreign 
matters,  or  by  a slight  chemical  metamor- 
phosis, so  that  old  secondary  layers  do  not 
readily  become  blue  when  sulphuric  acid 
and  iodine  are  applied ; but  as  a general 
nUe  the  cellulose  reaction  may  be  obtained 
by  using  a preliminary  treatment.  All  in- 
ternal structures,  sucn  as  wood-ceUs,  liber- 
ceUs,  stones  of  fruits,  &c.,  should  be  boiled 
in  nitric  acid,  washed,  dried,  and  tincture 
of  iodine^ applied;  then,  if  again  dried  and 
wetted  \vith  water,  they  turn  blue : external 
structures,  such  as  epidermal  cells,  cork,  and 
the  like,  require  a .similar  boiling,  but  with 
solution  of  potash. 


Secondary  deposits  present  a considerable 
difterence  in  their  consistence  and  degree  of 
development  in  different  cases.  In  most 
wood-  and  liber-ceUs  they  are  abundant  in 
quantity,  in  some  cases  almost  filling  up 
tlie  cavity  (PI.  38.  fig.  27) ; here  they  are 
hard,  and  appear  to  be  in  that  state  of  the 
ceUidose-compound  which  may  be  distin- 
guished as  hgnine.  The  same  condition 
prevails  in  the  stones  of  fruits,  bony  shells, 
the  “ grit  ” of  pears,  &c. ; and  the  less 
abundant  secondai-y  substance  of  spiral- 
fibrous  tissues  appears  to  be  in  the  same 
state.  The  secondary  layers  of  parenchy- 
matous cells  are  usually  rather  soft  and 
elastic,  and  often  tiu-n  blue  with  sulphuric 
acid  and  iodine  alone ; those  of  the  collen- 
chymatous  tissue  beneath  the  epidermis  of 
many  herbaceous  plants,  such  as  the  Che- 
nopodiaceae,  &c.,  are  abundant  in  quantity, 
but  of  somewhat  cartilaginous  texture. 
Those  of  the  larger  Algae,  and  of  the  thaUus 
of  the  larger  Lichens,  approach  to  the  same 
condition,  while  the  fleshy  and  homy  al- 
bumen of  many  seeds  contains  abimdant 
deposits  of  an^ogous  character  (PI.  38. 
figs.  21-23) ; in  the  latter  the  composition 
is  sometimes  of  amyloid,  approaching  starch, 
stained  blue  by  iodine  alone,  and  more  or 
less  soluble  in  dilute  sulphuric  acid.  The 
secondary  layer  of  epidei’mis  and  corky  layers 
differs  again,  being  usually  more  sparing  in 
quantity,  but  veiy  firm  and  elastic,  and 
strongly  resisting  decomposing  agents ; the 
composition  appears  to  be  of  that  modifica- 
tion of  cellulose  called  suherine. 

Bibl.  Gmi.  Works  on  Structural  Sotany ; 
Mohl,  Vegetable  Cell,  London,  1852.  p.  10, 
Botan.  Zeit.  p.  97  (1847)  (Transl.  in  Tay- 
lor's Scientific  Me^noirs,  2nd  ser.  i.  p.  95) ; 
Schacht,  Pflanzenzelle,  Berlin,  1862 ; Crii- 
ger,  Bot.  Zeit.  xiii.  p.  601.  1856 ; Trdcul, 
Ann.  dcs  Sc.  Nat.  4 s6r.  ii.  p.  273 ; Wigand, 
Ititercellular-suhstanz  u.  Cuticula,  Brimswick, 
1850 ; Mulder,  Phys,  Chemistry,  Edinburgh , 
1849.  p.  347.  ^ ’ 

SECRETING  ORGANS  of  Plants  ; 
Reservoirs  or  Receptacles  for  Secre- 
tions.— ^The  sti’uctures  falling  under  this 
head  have  been  in  part  ti-eated  of  under  the 
heads  of  Glands  and  Laticiferous  Tis- 
sue ; but  there  still  remain  certain  organs 
of  analogous  character,  which  could  not  be 
properly  included  under  either  of  the  above. 
The  name  of  receptacle  or  reservoir  for  pe- 
culiar secretions  is  ordinarily  applied  to 
gi'oups  of  cells,  of  variable,  but  most  fre- 
quently elongated  prismatic  form,  contain- 
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ing  special  secretions,  either  in  their  ca- 
vities or  effi-ised  into  their  intercellular 

Passages,  traversing  in  the  form  of  cords  or 
undies  the  parenchymatous  or  prosenchy- 
matous  tissues.  They  are  almost  special 
characteristics  of  families,  and  by  no  means 
frequent;  the  Coniferse,  the  Cycadacese,  the 
Aloineous  Liliacese,  the  Polygonaceae,  Com- 
positae,  Umbelliferae,  Amygdaleous  Rosaceae, 
Leguminosae,  &c.,  afford  striking  examples. 

In  the  Coniferae  the  tm’pentine-reservoirs 
are  very  remarkable ; and  to  a certain  extent 
they  render  it  possible  to  determine  the  ge- 
nus by  their  arrangement.  In  Pimts  they 
consist  of  bundles  of  elongated  thin-waUed 
cells,  running  through  the  wood  parallel  to 
the  axis  of  the  stem.  These  thin- wall  cells 
are  densely  filled  with  tm-pentine ; in  some 
cases  the  cells  of  the  meduUaiy  rays  ai'e 
likewise  filled  with  turpentine,  and,  besides 
these,  per^endicidar  intercellular  passages ; 
the  latter  fonn  of  tiu’pentine-canal  is  chiefly 
met  with  in  the  bark.  Tm’pentine-canals 
also  exist  in  the  leaves  of  the  Coniferae,  the 
scales  of  the  cones,  &c. 

The  reservoirs  of  the  Aloes  are  bundles 
of  prismatic  cells  accompanying  the  vascu- 
lar bundles  of  the  leaves  and  stems.  The 
colouring  matter  of  the  root  of  rhubarb  is 
contained  in  QeUs  of  imperfect  medrdlary 
rays.  The  structure  of  the  balsam-reser- 
voirs of  the  mjavli  ti’ee,  &c.,  has  not  been 
thoroughly  studied.  The  resin-  and  oil- 
canals  of  the  UmheUiferae  are  of  gi-eat  im- 
portance ; but  the  former,  chiefly  occm^ing 
in  the  roots,  are  imperfectly  Imown.  _ The 
oil-reservoir  of  the  fruits  (vittce)  consists  of 
elongated  excavations  in  the  cellular  tissue, 
filled  with  oil.  Canals  containing  odorife- 
rous oils  occur  in  some  of  the  Compositse. 
Resin-canals  occur  also  in  the  common  lime. 

Gum -canals,  consisting  of  simple  or 
branched  interceUidar  passages  with  a spe- 
cial coat  of  small  (secreting?)  cells,  occur 
in  the  leaf-stalks  of  Cycadaceae,  the  hark  of 
the  Amygdaleoi,  in  the  stems  of  the_  Mal- 
vaceae, 6actaceae,  &c.  Stmctm’es  of  similar 
nature  contain  the  milky  juices  of  , certain 
plants,  as  of  the  Anacardiaceae ; and  these 
appear  to  he  different  from  the  ordinary 
Latex  vessels. 

Bebl.  Meyen,  Secretiom  - Organe  der 
Pdanzcn,  Berlin,  1837.  p.  18 ; Unger,  Anat. 
und  Phys.  del'  PJianzen,  1866.  p.  204. 

SECTIONS.  See  Prepabation(p.  673). 
SEEDS.— These  are  interesting  objects 
for  microscopic  examination  in  respect  to 
many  different  characteristics.  Among 


these  may  be  mentioned  first  the  variety  of 
beautiful  markings  upon  the  surface,  which 
render  almost  aU  seeds,  like  the  eljdra  of 
beetles,  interesting  opaque  objects  for  ob- 
servation with  a low  power.  A few  striking 
fomis  are  represented  in  Plate  31.  figs.  14- 
18 ; and  we  give  a list  of  kinds  easily  to  be 
obtained. 


Hypericum. 

Lychnis. 

Stellaria. 

Reseda. 

Lepidium. 

Nigella. 

Erica. 

Anagallis. 

Orohanche. 

Linana. 

Chironia. 

Gentiana. 


Datura. 

Nicotiana. 

Petunia. 

Sedum. 

Saxifraga. 

Capparis. 

Elatine. 

Gesnera. 

Begonia. 

Delphinium. 

So'ophularia. 

Antirrhinum. 


Mesemhryanthemum. 


Maurandya. 
Hyoscyamus. 
Sc7}ipercivum. 
Limnocharis. 
Silene  (PI.  31. 

figs.  16, 17). 
Dianthus  (PI.  31. 
fig.  14). 

Papaver  (PI.  31. 
tig.  14). 

Digitalis  (PI.  31. 
fig.  18). 


The  following  are  well  seen  when  mounted 
as  transparent  objects  in  Canada  balsam. 
Parnassia.  Pyrola.  Saxifraga. 

Drosera.  Monotropa.  Rhododendron. 

Orchis.  Hydrangea. 


The  testa  or  outer  skin  of  some  of  the 
latter  (also  Begonia),  when  removed  from 
the  seed  and  viewed  with  a high  power,  ex- 
hibits elegant  pitted  cells.  The  surface  of 
the  seed  of  Cohaa  is  mealy  with  little  scales 
consisting  of  pyrifoiTU  cells  containing  a 
spiral  fibre  (PI.  21.  fig.  20). 

The  smTace  of  various  seeds,  such  as  Col- 
lomia,  Ruellia  (and  the  pericai-p  of  many 
seed-like  fruits,  such  as  that  of  Salvia,  Se- 
necio),  present  remarkable  foiTus  of  HAras. 

The  ‘ stones  ’ of  plums  or  chen-ies,  the  so- 
called  shell  of  the  Cocoa-nut  and  similar 
fruits,  exhibit  remarkably  thick  Secondary 
DEPOSITS. 

The  examination  of  the  sti-ucture  of  ripe 
seeds  is  a matter  of  great  iniportance  in 
botany.  The  investigation  will  vary  much 
according  to  circumstances.  Where  seeds 
ai-e  large,  the  microscope  is  only  required 
for  the  examination  oi  their  tissues;  but 
small  seeds  must  he  examined  by  dissection 
with  needles  under  the  simple  microscope, 
or  by  sections,  which  are  most  easily  made 
by  fixing  the  softened  seed  into  a piece  of 
wax.  Seeds  have  two  coats,  the  testa  and 
tegmen,  or  external  and  internal  membrane, 
and,  according  as  the  seed  is  or  is  not  albu- 
minous, an  albumen  enclosing  the  embryo, 
or  an  embryo  of  larger  size  immediately 
invested  by  the  coats.  The  characters  of 
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the  Albumen  and  Embryo  will  be  found 
under  these  heads,  as  also  other  particulars 
under  Ovule.  Embryos  are  either  Mono- 
cotyledonous  or  Dicotyledonous;  sometimes, 
however,  the  two  cotyledons  are  soldered 
together  more  or  less  completely;  in  the 
Conifeite  and  certain  genera  of  Dicotyle- 
donous Angiosperms,  as  Schizopetalu7n,  the 
cotyledons  appeal’  to  be  four,  six,  or  more 
in  number;  out  the  recent  obsen'ations  of 
M.  Duchartre  go  to  show  that  there  exist 
only  two — bifid,  trifid,  or  midtifid  cotyle- 
dons. In  other  cases,  as  in  Orchis,  the 
embryo  remains  imperfectly  developed,  and 
appears  as  a mere  cellular  mass  in  the  ripe 
seed  before  germination ; this  is  destitute  of 
albumen;  but  in  Orohanehe  an  amorphous 
embryo  is  found  imbedded  in  the  albumen. 

Bibl.  General  works  on  Botany. 

SEGESTRELLA,  Fr.— A genus  of  Vp- 
nicariese  (Angiocarpous  Lichens),  contain- 
ing one  doubtful  British  plant,  the  Lecanora 
thelostoma  of  the  Brit.  II. 

Blbl.  Leighton,  Brit.  Angioc.  Lichens, 
p.  34 ; Hook.  Brit.  FI.  ii.  pt.  1.  p.  189. 

SEIROSPORA,  Harv. — A genus  of  Ce- 
ramiacese  (Florideous  Algse),  containing  one 
rare  species,  S.  Griffithsiana,  a little  crimson 
feathery  sea-weed,  composed  of  single  arti- 
culated tubes,  the  joints  of  which  are  tra- 
versed by  articidated  filaments.  The  spores 
are  unknown;  but  the  tetraspores,  which 
serve  to  distinguish  this  plant  from  the  Cal- 
lithamnia,  occur  in  terminal  beaded  strings, 
being  formed  out  of  the  ramuli. 

Blbl.  Harvey,  Bi-it.  Mar.  Alg.  p.  170, 
pi.  23  C. 

SELAGINELLA,  P.  de  Beaip.— A ge- 
nus of  Lycopodiacese,  distinguished  fr’om 
Lycopodium  by  the  presence  of  two  kinds 
of  spores  and  the  dissimilar  habit.  This 
genus  includes  only  one  of  our  native  Club- 
mosses,  S.  spinosa  (Lyc.  selaginoides)  ; but 
most  of  the  so-caUed  Lycopodia,  now  so  ex- 
tensively cultivated  in  Wardian  cases,  fem- 
houses,  &c.,  belong  to  this  division  (fig.  430. 
p.  4.36).  The  principal  particulars  relating 
to  these  plants,  especially  the  remarkable 
history  of  the  reproduction  by  the  spores, 
are  given  under  LYCOPODiACEiE. 

Bibl.  See  Lycopodiaceje. 

SELENITE. — This  well-known  mineral 
substance  consists  of  crystallized  hydrated 
sulphate  of  lime.  Its  crystals  belong  to  the 
oblique  prismatic  system ; and  the  colours 
exhioitea  bv  thin  laminm,  into  which  they 
may  be  easily  split,  are  very  beautiful  under 
polarized  light.  Polarizing  crystals  and 


organic  substances,  in  which  the  thickness 
is  not  suited  to  the  production  of  distinct 
colours  under  the  polariscope,  may  be  made 
to  exhibit  them  by  placing  a plate  of  sele- 
nite beneath  the  object.  For  this  purpose 
the  plate  is  usually  kept  mounted  in  Canada 
balsam. 

Bibl.  That  of  Polarization. 

SELIGERIA. — A genus  of  Leptotricha- 
ceous  Mosses,  including  certain  Weissice  and 
Gymnostoma  of  authors. 

SELLIGU.,®A,Bory. — ^A  genus  of  Gram- 
mitideae  (Polypodioid  Ferns).  Exotic. 

SENDTNERA,  Woods.  — A genus  of 
Jungermannieae  (Hepaticfe),  mostly  tropical, 
one  species  of  which,  S.  (Jtmg.)  Woodsii, 
occm’s  rarely  in  the  mountains  of  the  S.W. 
of  Ireland  (devoid  of  fr-uit). 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  126 ; 
Brit.  Jung.  pi.  66:  Ekart,  Synops.  Jung.  pi. 
12.  fig.  108 ; Endlicher,  Gen.  Plant.  Supp.  1. 
No.  472-16. 

SENECIO. — The  surface  of  the  achaenia 
or  seed-like  fr’uits  of  the  common  gi’oundsel 
(Senecio  ntlgaris)  are  sparingly  clothed  with 
Hairs  of  a peculiar  chai’acter.  These  ap- 
pear to  consist  of  two  semicylindrical  cells 
applied  together  by  their  flat  faces,  so  as  to 
foim  a kind  of  tube  with  a vertical  septum. 
When  placed  in  water  they  expand  some- 
what, and  the  contents  are  expelled  from  the 
ends,  consisting  of  an  indistinctly  spiral- 
fibrous  stracture,  which  untwists  and  ex- 
pands, by  the  absoi’ption  of  water,  to  twice 
or  three  times  the  length  of  the  hairs,  in  a 
manner  comparable  in  some  degi’ee  to  the 
behaviour  oi  the  contents  of  the  hairs  of 
Acanthace.®. 

Bibl.  Leighton,  Ami.  Nat.  Mist.  vi.  p. 
269. 

SEPEDONIEI. — A family  of  Hj'phomy- 
cetous  Fungi,  consisting  of  a heterogeneous 
assemblage  of  imperfectly  known  genera, 
and  differently  defined  by  different  authors. 
Those  genera  we  have  included  in  our  list 
are  enumerated  in  Lindley’s  ‘Vegetable 
Kingdom ;’  but  Fries  includes  Oidium  and 
others.  The  general  character  of  the  family 
is,  that  the  plants  produce  spores  lying  im- 
mediately upon  the  filaments  of  mycelium, 
or  upon  short  pedicels. 

Synopsis  of  British  Genera. 

1.  Artotrogm,  Entophyte.  Filaments 
creeping,  persistent ; spores  springing  from 
the  middle  of  the  filaments,  simple,  at  length 
free,  spinous. 

2.  ^pedonium.  Filaments  woolly,  sep- 
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tate,  evanescent;  spores  globose,  connate, 
scabrous,  stipitate,  solitary,  at  leng-tb  heaped 
together. 

3.  Spores  fusiform  or  cy- 
lindrical, glued  together  in  heaps  resting  on 
the  gelatinous  matrix. 

4.  I^ochnium.  Spores  heaped  together, 
oblong,  apiculate,  septate,  adnate  to  the  ma- 
trix, interwoven  with  the  effused,  entangled, 
slender  filaments  of  the  mycelium. 

6.  Psilonia.  Spores  simple,  pellucid,  not 
glued  together,  at  first  covered  by  the  con- 
verging filaments  of  the  mycelium. 

6.  Monotospora,  Entophyte.  Filaments 
creeping,  evanescent;  spores  globose,  soli- 
tary, terminal,  at  length  free. 

7.  Asterophora.  Filaments  creeping  (over 
larger  Fimgi)  ; spores  on  short  ramiues,  ve- 
sicular, stellate. 

8.  Acrospeira.  Filaments  creeping,  ra- 
muli  branched,  the  fertile  terminating  in  a 
spiral  coU,  composed  of  about  three  joints, 
one  of  which  swells  into  a rough-coated 
spore. 

9.  Zygodesmm.  Filament  creeping, 
branched,  with  short  ramuli  bearing  echi- 
nate  spores,  the  pedicels  with  a peculiar 
lateral  indentation  looking  like  a jomt. 

SEPEDONIUM,  Link. — A genus  of  Se- 
pedoniei  (Hyphomycetous  Fimgi),  contain- 
ing two  species,  growing  upon  decaying 
Fungi.  S.  chrysosperma  has  golden-yeUow 
spores,  S.  roseum  red  ones.  The  first  is 
common. 

Bibl.  Berk.  Bnt.  Flor.  ii.  pt.  2.  p.  360; 
Fries,  Summa  Veyetab.  p.  497 ; Grev.  Sc. 
Crypt.  Flor.  pi.  198. 

SEPTONEIMA,  Corda.— A genus  of  To- 
rulacei  (Coniomycetous  Fun- 
gi), related  to  Tonila,  and 
connecting  this  in  some  mea- 
sure with  Dendnjphiuin.  S. 
spiloma,  forming  green  tufts 
on  old  rails,  has  been  found 
in  Guernsey.  Several  spe- 
cies ai’e  recorded  as  French 
by  L4veill4,  one  forming 
patches  on  vine-leaves,  the 
others  on  the  potato.  The 
chains  of  septate  spores  soon 
break  up. 

Bibl.  Corda,  leones,  i.  & 

Fries,  Summa  Veg.  604 ; 


Fig.  640. 


11. 


L^veill4,  Ann.  des  Sc.  Nat. 
3 s6r.  ix.  261 ; Berkeley  and 
Broome,  Ann.  Nat.  Hist.  2nd 
ser.  V.  p.  461 ; Berk.  Lond. 
Journ.  Bot.  iv.  1. 12.  fig.  6. 


Septonema  viride. 
Magnified 
200  diameters. 


SEPTORIA,  Fr. — A genus  of  Sphserone- 
mei  (Coniomycetous  Fungi),  but  probably 
in  reality  consisting  of  preparatory  forms  of 
Sphanim.  They  grow  upon  the  leaves  of 
plants,  the  fusiform  septate  “spo'res”  oozing 
out  from  a pore  in  the  foim  of  a tendril. 

S.  TJlmi  and  S.  Oxyacantius  are  common ; 
several  other  species  are  recorded. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  366; 
Berk,  and  Br.  Ann.  Nat.  Hist.  2nd  ser.  v. 
p^,  379,xiii.  p.460;  Fries; ‘S'wmma  Veg.  p.  426-, 
Tulasne,  Ann.  Nat.  Hist.  2nd  ser.  viii.  p.  117, 
4th  ser.  v.  p.  116. 

SEPTOSPORIUM,  Corda.  See  Macbo- 

SPOBUJM. 

_ SEROUS  MEMBRANES.— These  con- 
sist of  the  same  elements  aiTanged  in  the 
same  number  of  layers  as  in  the  Mucous 
MEMBBANES.  The  thickness  of  the  layers, 
however,  is  considerably  less ; the  fibrous 
elements  are  finer ; and  the  epithelium  foiins 
a single  layer  only  of  polygonal  cells. 

Bibl.  KoUiker,  Mikrosk.  Anat.  ii. ; Todd 
and  Bowman,  Physiolog.  Anat.  ^c.  of  Man. 

SERTULARLA,  Linn. — A.  genus  of  Po- 
lypi (Zoophytes),  of  the  order  Hydroida, 
and  family  Sertulariadte. 

Char.  Polj'pidom  plant-like,  and  fixed 
by  its  base,  variously  branched,  the  branches 
formed  of  a single  tube,  denticulated  or  ser- 
rated with  the  cells,  and  jointed ; cells  alter- 
nate, semi-alternate  or  opposite,  biserial, 
sessile,  urceolate,  short,  with  everted  aper- 
tmes ; ovarian  vesicles  scattered. 

Many  of  these  elegant  zoophytes,  which 
would  at  once  be  referred  to  the  vegetable 
kingdom  by  any  casual  observer,  are  com- 
monly foimd  on  the  sea-coast,  either  loose 
or  attached  to  shells,  sea-weeds,  &c. 

There  ai’e  eighteen  British  species. 

1.  S.  rugosa  (PI.  33.  figs.  11  & 12).  Cells 
alternate,  one  to  each  mint,  ovate,  ti'ans- 
versely  wrinkled ; mouth  narrow,  vrith  four 
small  teeth  at  the  rim. 

Common  upon  Flustree,  Fun,  &c.  at  low- 
water  mai'k. 

2.  S.pumila  (PI.  33.  figs.  13  & 14).  Cells 
opposite,  approximate,  shortly  tubulai’,  the 
top  everted,  with  an  oblique  somewhat  mu- 
cronate  apertui’e ; vesicles  ovate. 

Common  on  Fuci  near  low-water  mark. 

3.  S.  opereulata  (PI.  33.  figs.  16  & 16).  Cells 
opposite,  inversely  conical ; apertm'e  patu- 
lous, obliquely  tnmeate,  pointed  on  the 
outer  edge,  and  with  two  small  lateral 
teeth ; vesicles  obovate. 

Common  on  Fuci  near  low-water  mark. 

Bibl.  Johnston,  Brit.  Zoophytes,  p.  61. 
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SERTULARIAD^, 

SERTULARIAD.E.— A family  of  Po- 
lypes, of  the  order  Hydi’oidn. 

Char.  Bodies  contained  in  cup-like  sessile 
cells,  situated  on  a homy  polypidom ; egg- 
genns  contained  in  scattered  deciduous  cap- 
sules. Marine.  Seven  genera : 

1.  Ifakcitim.  Polypidom  plant-like ; stem 
consisting  of  several  parallel  tubes ; cells 
shallow  cups,  on  opposite  sides,  alternate, 
one  imder  each  joint. 

2.  Sertularia.  Plant-like;  stem  simply 
tubidar,  branched,  jointed ; cells  vase-like, 
alternate  or  in  pairs,  on  opposite  sides,  with 
everted  rims. 

8.  Reticularia.  Polypidom  an  investing 
network  of  homy  tubes,  immersed  in  a ho- 
mogeneous homy  crust ; cells  short  curved 

aections  of  the  tubes,  with  simple  round 
ces. 

4.  Coppinia.  Parasitic,  massive,  hairy ; 
cells  long,  tubular,  often  curved,  arising  at 
irregular  distances  (generally  at  the  angles 
of  junction)  out  of  a cellular  basis,  the  aper- 
tures of  the  cells  or  spaces  of  which  are 
often  themselves  covered  in  by  a lid  perfo- 
rated by  a small  tubular  orifice. 

6.  Thuiaria.  As  Sertularia,  but  the  cells 
closely  pressed  to,  or  imbedded  in  the  sur- 
face of  the  stem  and  branches. 

6.  Antennularia.  Simple  or  branched, 
jointed,  with  slender  hair-like  whorled 
branchlets ; cells  small  cups  on  the  inner 
side  of  the  branchlets ; egg-vesicles  seated 
in  the  angles. 

7.  Plumularia,  Simple  or  branched,  fea- 
thery ; cells  small,  usiudly  in  the  angles 
formed  by  homy  spines  on  the  inner  side  of 
the  branches ; egg-vesicles  scattered. 
SHEEP-TICK.  See  INIelophila. 

A species  of  Trichodcctes  (sph^-ocephalus) 
is  also  found  as  a louse  upon  sheep. 

SHELL  OF  Animals. — In  this  article 
we  shall  notice  the  various  substances  com- 
prised under  the  temi  shell,  in  its  common 
acceptation. 

E(j(j-shell. — As  an  example  of  the  struc- 
ture of  the  egg-shell  of  birds,  we  may  select 
the  shell  of  the  egg  of  the  common  fowl. 

This  is  lined  internally  by  a loosely  ad- 
herent layer  of  a thin  yet  firm  albuminous 
membrane,  called  the  membrana  putaminis. 
It  consists  of  a number  of  very  slender 
fibres,  interlacing  in  various  directions.  In 
imperfectly  formed  or  soft  eggs,  as  they  ai'e 
called,  the  fibres  present  thickenings  at  irre- 
gular intermls,  resembling,  on  the  whole, 
the  nuclear  fibres  of  elastic  tissue  witli  the 
remains  of  their  formative  cells  still  visible. 


On  macerating  the  shell  in  dilute  muriatic 
acid,  an  outer  layer  of  this  membrane,  in- 
separably adherent  in  the  natural  state  to 
the  inner  surface  of  the  shell,  may  be 
detached. 

The  membrane  may  be  heated  to  boiling 
in  solution  of  potash  without  undergoing 
solution,  and  is  msoluble  in  acetic  acid ; but 
it  is  coloured  by  Schultze’s  test. 

The  substance  of  the  shell  consists  of  nu- 
merous masses  of  secretion,  or  protoplasts, 
impregnated  with  calcareous  matter.  In 
soft  eggs,  these  form  roimded,  loosely  ad- 
herent masses  (PI.  37.  fig.  12),  may  easily  be 
detached  from  the  surface  of  the  egg,  and 
contain  but  little  calcareous  matter ; whilst 
in  the  perfect  egg  they  are  somewhat  angpi- 
lar  from  mutual  pressure,  and  abound  in 
calcareous  granules  having  an  imperfectly 
radiating  arrangement  (PI.  37.  fig.  13) ; this 
is  most  easily  perceived  in  the  inner  por- 
tions of  the  shell. 

The  structure  of  the  shell  of  the  ostrich 
presents  a curious  variety.  In  a section 
parallel  to  the  surface  (PI.  37.  fig.  14^  the 
protoplast  structure  is  distinctly  visible 
(although  omitted  in  the  figure),  but  the 
calcareous  matter  is  arranged  in  the  form  of 
triangular  plates,  often  fused  together,  and 
leaving  angidar  interspaces.  The  perpen- 
dicular section  is  represented  in  PI.  37. 
fig.  15.  The  former  section  constitutes  an 
interesting  polarizing  object. 

Tortoise-shell. — ^This  substance  is  an  epi- 
dermic fonnation,  stmcturally  resemblmg 
bom,  in  so  far  as  it  consists  of  epidermic 
cells  flattened  and  united  into  numerous 
superimposed  plates.  The  long-continued 
action  of  solution  of  potash  (from  twenty- 
four  to  forty-eight  hours),  and  the  subse- 
quent addition  of  water,  are  necessary  to 
resolve  tortoise-shell  into  its  component 
cells. 

Shells  of  the  Mollusca. — The  structure  of 
these  shells  varies  in  the  different  orders, 
&c.  of  the  class;  and  a knowledge  of  the 
respective  varieties  has  been  used  as  an  aid 
to  the  recognition  of  fossils,  and  the  de- 
termination of  the  affinities  of  the  genera, 
families,  &c. 

In  the  bivalve  Mollusca,  two  kinds  of 
structm-e  may  be  distinguished,  an  outer 
prismatic  or  fibrous,  and  an  inner  lami- 
nated. 

The  outer  prismatic  portion  consists  of 
flattened  masses  or  plates  of  crowded  poly- 
gonal prisms,  placed  sometimes  peipencli- 
cidarly,  sometimes  obliquely  to  the  surface 
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of  the  inner  layer.  These  prisms  are  trans- 
parent, and  polarize  light,  possessing  a cry- 
stalline structiu'e,  although  their  forms  are 
not  crystalline  but  those  resulting  from 
mutual  pressm’e.  Transverse  sections  of 
the  prismatic  structure  exhibit  a cellular 
appearance  (^Pl.  37.  figs.  4 & 11  a) ; and  a 
somewhat  similar  appearance  is  presented 
by  pei-pendicular  sections  (PI.  37.  figs.  6 
and  11  6).  The  prisms  are  pretty  easily 
sepai’able  in  the  lines  of  mutual  contact, 
and  often  form  several  superimposed  strata. 
Th^  frequently  contain  pigment,  either 
uniformly  difiiised  through  their  substance, 
or  in  gi’anules.  They  also  sometimes  appear 
transversely  striated. 

The  inner  laminated  portion,  which  some- 
times constitutes  the  entire  shell,  is  either 
white  or  presents  the  brilliant  iridescent 
tints  of  nacre  or  mother-of-peail.  It  is 
often  called  the  nacreous  portion,  or  nacre, 
and  when  polished  forms  the  mother-of- 
pearl  of  the  shops.  Under  the  microscope  it 
exhibits  a number  of  fine  lines  or  grooves, 
running  in  various  directions,  and  probably 
coiresponding  to  the  edges  or  intersections 
of  the  strata  or  laniinse  of  which  this  por- 
tion of  the  shell  is  composed ; and  it  is  to 
the  interference  of  light  ensuing  at  the  sur- 
faces of  these  grooves  that  the  iridescent 
colom’s  are  usually  owing. 

In  some  shells  there  are  tubes  traversing 
the  substance  perpendicidarly  (PI.  37.  fig.  7) 
or  obliquelv,  or  forming  branched  horizontal 
channels  (PI.  37.  fig.  9 a,  l>);  in  the  latter 
case  they  are  sometimes  connected  with 
rounded  cavities  (PI.  37.  fig.  9 «). 

In  some  Gasteropoda,  as  Cyprcea,  the 
outer  portion  of  the  shell  consists  of  three 
laj^ers  of  similar  prismatic  structure,  but 
•with  the  prisms  in  each  layer  in  alternately 
conti’aiy  directions.  The  same  may  be  seen 
in  some  of  the  outer  layers  of  oyster-shell, 
except  that  the  prisms  are  nearly  horizontal 
or  slightly  oblique.  But  in  the  Acephala 
generally,  the  structiue  coiTesponds  to  the 
inner  portion  of  that  of  the  Cephalophora. 

Shell  consists  of  an  organic  basis,  in  which 
calcareous  matter,  piincipally  composed  of 
carbonate  of  lime,  is  deposited;  and  by 
digesting  it  -with  dilute  muriatic  acid,  the 
latter  may  be  removed,  an  organic  cast  of 
the  original  being  left.  On  treating  a thin 
plate  of  nacre  in  this  way.  Dr.  Carpenter 
found  that  the  iridescent  coloms  remained 
visible  until  the  membrane  was  stretched 
and  the  supposed  folds  obliterated,  when 
they  vanished ; hence  this  author  concludes 


that  the  edges  of  the  folds  were  the  cause 
of  the  interference  of  light  producing  the 
colours.  It  appears  to  us,  however,  objec- 
tionable to  this  -view,  that  the  same  struc- 
ture and  colovu  are  produced  by  laminated 
calcareous  and  organic  matter  artificially 
formed ; that  they  are  also  present  after  the 
edges  of  the  folds  must  have  been  groimd 
away,  as  in  sections ; and  that  the  coloius, 
in  the  instance  mentioned,  might  have  been 
those  of  a thin  plate,  and  some  of  the  co- 
loius  of  iridescent  shell  are  known  to  be 
those  of  thin  plates.  It  may  be  stated  here 
that  Dr.  Cai'penter  considers  the  lines  or 
striae  in  nacre  to  be  produced  by  the  edges 
of  folds  of  a single  layer  of  membrane, 
arranged  so  as  to  lie  over  each  other  in  an 
imbricated  manner.  The  same  author 
■views  the  shell  of  the  MoUusca  as  corre- 
sponding to  the  epidermis  of  the  higher  ani- 
mals, calcified. 

The  outer  prismatic  layers  of  shell  are 
secreted  by  the  borders  or  margins  of  the 
mantle,  whilst  the  inner  laminated  portions 
arise  from  the  outer  surface.  The  growth 
of  shell  is  not  iminterrupted  or  constant, 
but  periodical ; hence  the  laminated  an’ange- 
ment  of  its  constituents. 

In  some  portions  of  the  shell  of  the 
oyster,  &c.,  the  calcareous  matter  assumes 
the  form  of  distinct  rhomboidal  or  hexago- 
nal crystals  (PI.  37.  fig.  10).  These  appear 
to  be  deposited  in  the  inner  laminated  por- 
tion ; and  when  detached,  they  leave  angu- 
lar spaces  coiresponding  to  them  in  form. 
In  the  tooth  of  the  shell  of  Mya,  groups  of 
radiating  prisms  are  present,  foiming  an 
eluant  microscopic  object. 

The  prisms  existing  in  the  outer  portion 
of  shells  have  been  supposed  to  represent 
cells  filled  -with  calcareous  matter;  they 
have  also  been  regarded  as  consisting  of 
aggregations  of  epidermic  cells,  the  trans- 
verse striie  (in  Pinna)  corresponding  to 
thickenings  of  the  ceU-membranes  where 
the  layers  come  into  contact ; and  the  folded 
membrane  has  been  compared  to  a base- 
ment membrane.  It  is  probable,  however, 
that  shell  should  be  regarded  as  a simple 
secretion  from  the  mantle,  and  as  corre- 
sponding in  structm’e  to  egg-shell. 

Shell  of  the  Crustacea. — The  hard  portion 
of  the  integument  of  the  Crustacea,  alluded 
to  at  p.  189,  possesses  a laminated  struc- 
ture, con’esponding  to  periods  of  gro'wth, 
and  giving  rise  to  the  appearance  of  ti’ans- 
verse  parallel  lines  in  a perpendicidar  section 
(PI.  37.  fig.  16).  The  substance  is  traversed 
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by  numerous  straight  or  slightly  wavy,  very 
slender  tubes  (PI.  37.  tig.  IG),  resembling 
those  of  dentine. 

iSSiell  of  Echinodennata. — The  perforated 
structiu-e  of  the  homogeneous  basis  forming 
this  substance  has  been  already  noticed 
(p.  241).  In  the  spines  of  Echinus,  Cidaris, 
&c.,  the  calcareous  network  consists  of 
slender  tibres  with  large  areolae  at  intervals, 
aiTanged  in  a somewat  regular  pattern, 
and  ti-aversing  a solid  homogeneous  sub- 
stance, which  IS  thus  divided  into  a number 
of  ribs  or  pillars.  The  transverse  section  of 
these  is  seen  in  PI.  37.  tigs.  6 & 6 «. 

Dr.  Carpenter  regards  the  calcareous  net- 
work as  coiTesponding  to  the  tibrous  struc- 
ture of  the  cutis  of  the  higher  animals, 
calcitied.  This  view  does  not,  however, 
account  for  the  intervening  substance. 

The  method  of  procuring  sections  of  shell 
is  noticed  mider  Peepaeation  (p.  574). 

Bebl.  Cai’penter,  Trans,  of  the  British 
Association,  1844  i&  1847 ; Ann.  Nat.  Hist. 
1843.  xii.  376 ; Gray,  Phil.  Trans.  1833 ; 
Deshayes,  Todd's  Cijcl.  of  Anat.,  (§*c.,  iv. 
656 ; Bowerbank,  Trans.  Micr.  Soc.  1844.  i. ; 
LavaUe,  Ann.  des  Sc.  Nat.  3 s^r.  vii. ; 
Siebold,  Vei-ffl.  Anat.  ■,Pi'ewstev,  Phil.  Trans. 
1814,  and  Optics,  1853  5 Woodwai’d,  On 
Shells. 

SIDA,  Baird  (Haplmia,  auct.). — A genus 
of  Entomostracff,  of  the  order  Cladocera, 
and  family  Daphniadae. 

Char.  Anterior  branch  of  inferior  an- 
tennae two-jointed,  posterior  three-jointed 
and  with  a row  of  spines  at  its  anterior 
margin ; legs  six  pau’S. 

S.  crystallina  (PI.  14.  tig.  27).  The  only 
species.  Aquatic. 

Daphnella  belongs  here. 

Biel.  Baird,  Brit.  Entomostr.  p.  107. 

SIDEROLINA,  Lamk. — A genus  of  Fo- 
raminifera,  of  the  order  Helicostegia,  and 
family  Nautiloidae. 

Resembles  Nurnmnlina,  except  that  the 
shell  has  elongated  appendages  at  the  cii’- 
cumference,  interrupting  internally  the  suc- 
cession of  the  chambers,  which  pass  on  each 
side  of  them. 

No  British  species. 

Biel.  D’Orbigny,  Foram.  Foss,  de  Vienne, 
116. 

SIDYNUM,  Sav. — A genus  of  Tunicate 
MoUusca,  of  the  family  BoTEYLLiDiE. 

S.  turhinatum.  Amber  or  orange.  On 
the  under  side  of  shelving  rocks. 

Biel.  Forbes  and  Hanley,  Bril.  Moll. 
i.  13. 


SILK. — This  valuable  substance  is  se- 
creted in  Insects  by  two  glandular’  organs, 
described  under  Insects,  Spinning  Organs. 

The  tibres  of  which  it  is  composed  are 
cylindrical  or  somewhat  flattened,  solid, 
tolerably  highly  refractive,  and  free  from 
structural  marMngs  of  any  Irind. 

Chemically,  silk  consists  of  a proper  silk- 
cylinder,  consisting  of  flbroine  and  fonning 
the  principal  part  of  the  tibres,  surrounded 
by  a coat  of  albumen,  upon  which  is  a layer 
of  gelatine.  The  tibres  also  contain  a small 
quantity  of  fat  and  colouring  matter. 

Fibres  of  silk  may  easily  be  distinguished 
from  those  of  linen  or  cotton  by  the  appli- 
cation of  Millon’s  or  Schultze’s  test,  both  of 
which  colour  the  silk,  but  neither  of  them 
the  linen  or  cotton.  The  test  for  cellulose 
is  equally  applicable  to  the  same  pui’pose. 

Biel.  That  of  Chemistey. 

SIPHONACEriE.  — A family  of  Con- 
fervoid  Algae,  either  marine,  aquatic,  or 
growing  on  damp  groimd ; characterized  by 
the  individual  fronds  being  composed  of 
large  branched  cells,  the  contents  of  which, 
expelled  in  various  forms,  serve  for  the 
reproduction.  The  fronds  mostly  have  a 
more  or  less  compound  character,  either 
from  regular  ramitication,  or  by  a kind  of 
stoloniferous  multiplication  at  the  base  of 
the  cells ; and  in  Hydrodictyon,^^!!^^  seems 
best  placed  in  this  family,  the  cells  are 
always  connected  together  by  their  exfre- 
niities,  so  as  to  form  a net-like  frond.  In 
the  majority  of  the  genera  the  cell-contents 
are  green ; in  Achlya,  however,  they  are 
brownish  or  almost  colourless.  The  modes 
of  reproduction  exhibit  considerable  diver- 
sity, and  are  probably  still  imperfectly  known 
in  most  of  tte  genera.  Codium,  Bryopsis, 
and  Achlya  are  reproduced  by  the  discharge 
of  the  contents  of  certain  cells  in  the  form 
of  numerous  small  ciliated  zoospores.  Vau- 
cheria  is  increased  by  large  elliptical  solitai’y 
zoospores,  covered  with  vibratile  cilia ; in 
Hydrodictyon,  the  cell-contents  are  con- 
verted into  a multitude  of  ciliated  zoospores, 
which  imite  to  form  a new  net  or  frond 
before  leaving  the  parent -cell;  while  in 
Botrydium  the  cell-contents  are  said  to  be 
discharged  in  the  condition  of  motionless 
gonidia ; but  we  imn^ne  this  point  is  not 
quite  certain.  In  addition  to  the  gonidial 
reproduction,  spores  have  been  discovered 
in  Achlya  and  Vaucheria,  and  will  probably 
be  found  in  the  rest.  In  Achlya  these  occur 
in  special  lateral  sporangial  branch -cells. 
In  Vaucheria  they  also  occiu’  in  special 
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brancli-cells,  hero  however  accompanied  by 
antheridial  cells,  which  produce  sperma- 
tozoids,  fertilizing  the  sporangia!  cell.  From 
the  fact  that  orifices  have  been  observed  in 
the  wtrll  of  the  sporange  of  Adilya,  it  is 
possible  that  an  impregnation  occurs  there 
^so.  Spores  have  not  yet  been  observed 
in  the  other  genera ; but  it  is  to  be  expected 
that  they  will  be  found  in  them  also.  More 
particular  details  on  the  very  interesting 
genera  of  this  somewhat  heterogeneous  fa- 
mily will  be  found  under  their  respective 
heads. 

Synopsis  of  British  Genera. 

1.  Codiuni.  Filaments  green,  branched, 
closely  interwoven  into  a spongifonn  frond, 
producing  biciliated  zoospores  m sporangia! 
cells  borne  on  the  sides  of  the  erect  clavate 
branches.  Marine. 

2.  Bryopsis.  Filaments  gi’een,  free,  pin- 
nately  branched,  producing  two-  or  four- 
ciliated  zoospores  m the  exti’emities  of  the 
branches.  Marine. 

3.  Vaudieria.  Filaments  green,  more 
or  less  branched,  continuous,  producing  in 
their  apices  large  solitary  zoospores  covered 
with  cilia ; also  bearing  lateral  globose  spo- 
rangial  cells  and  hook -like  antheridial  cells 
(‘'horns”).  Marine  or  aquatic,  and  still 
more  commonly  on  muddy  ground,  damp 
garden-pots,  &c. 

4.  Botrydium.  Frond  a spherical  green 
vesicle  seated  on  a ramified  filamentous 
base,  the  cavity  of  the  whole  continuous, 
the  ramified  base  producing  new  vesicles 
(sporanges)  by  stoloniferous  growth.  Mul- 
tiplied by  the  granular  contents  of  the  vesi- 
cle discharged  by  a ruptm'e  at  the  summit. 
On  damp  (mostly  clayey)  gi’oimd  subject 
to  floods. 

6.  Hydrodictyon.  Frond  a green  bag- 
like net,  with  usually  pentagonal  open 
meshes,  formed  of  cylindrical  cells  con- 
nected by  their  ends.  Keproduced  by  ci- 
liated zoospores  fonned  in  the  “link ’’-cells, 
imiting  together  and  forming  a perfect  mi- 
niature net  before  escaping  from  the  parent- 
cell. 

6.  Adilya.  Filaments  colourless  or  light 
brownish  (like  the  mycelia  of  Fungi),  free, 
slightly  branched ; producing  numerous  bi- 
ciliated  zoospores  in  the  apices  of  the  fila- 
ments, and  spores  in  globose  lateral  sporan- 
gial  cells.  On  dead  flies,  fishes,  or  some- 
times on  decaying  vegetable  matter  in 
water. 

See  also  Pythium. 

Bibl.  See  the  genera. 


SIPTTONOSTOMA  (Parasita,  or  Poecilo- 
poda). — An  order  of  Crustacea. 

Char.  Body  often  almost  entirely  enclosed 
in  a buckler,  consisting  generally  of  one, 
sometimes  of  two  pieces ; mouth  suctorial ; 
legs  formed  for  walking  or  prehension,  or 
partly  branchiferous  and  fitted  for  swim- 
ming. Parasitic  upon  fishes,  &c. 

These  animals  (PI.  14.  figs.  7,  23,  24,  36, 
and  PI.  15.  fig.  1),  which  often  present  the 
most  extraordmary  forms,  are  found  mostly 
affixed  to  the  gills  of  fishes  by  means  of 
hooks,  arms,  or  suckers,  arising  from  or 
consisting  of  modified  foot-jaws.  In  some, 
the  cephmothorax  is  distinct  from  the  abdo- 
men, and  the  head  is  more  or  less  distinct 
from  the  thorax ; whilst  in  others  the  body 
presents  more  of  a woim-like  fomi,  is  occa- 
sionally ringed  or  segmented,  and  sometimes 
exhibits  simple,  or  branched  lateral  lobes  or 
processes.  The  antennae  are  mostly  rudi- 
mentary. Flattened  elytriform  dorsal  ap- 
pendages are  sometimes  present.  The  ros- 
ti'um  is  conical,  tubular,  and  frunished  with 
two  setaceous  or  styliform  mandibles.  The 
alimentary  canal  is  straight,  without  a 
gastric  expansion,  and  its  orifices  at  the 
two  ends  of  the  body.  In  some,  branchial 
plates  form  the  respiratoiy  organs  ; but 
in  most  the  same  office  is  perfonned  by 
the  skin. 

The  sexes  are  distinct,  idthough  they  are 
not  known  in  all  the  species.  The  males 
are  smaller  than  the  females.  The  ova  are 
often  attached  to  the  lower  part  of  the  body 
of  the  females,  either  contained  in  external 
ovaries,  or  simply  glued  together  by  the 
secretion  from  a special  gland,  and  foiining 
long,  cylindrical,  straight  or  convolute  ap- 
pendages. The  young  animals  have  but 
few  legs,  swim  freely,  and  frequently  re- 
semble the  young  of  Cydops. 

Bibl.  Baird,  Brit.  Entomostr. ; M.-Ed- 
wards.  Hist.  Nat.  Crust,  iii.  j Siebold,  Ver- 
ghich.  Anat. 

SIROCROCIS,  Kiitz.  — Probably  the 
m3xelium  of  a fungus. 

Bibl.  Kiitzing,  Sp.  Alg.  p.  153. 

SIROGONIUM,  Kiitzing.  S.  7iotabile= 
Mesocarpus  notabilis,  Hass. ; S.  sticticum= 
Spirogym  {Zygnema,  Hassall)  stictica  j S. 
breviarticidatum  = Spirogyra  curvata. 

SIROSIPHON,  Kiitz. — A genus  of  Os- 
cillatoriacese  (Confervoid  Algae),  which 
should  perhaps  have  been  placed  under  the 
older  name  of  Hassallia.  This  genus  is 
principally  distinguished  by  the  solitary 
tirancnes  passing  oil  from  the  sides  of  the 
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rather  rigid  filaments,  the  branches  aidsing 
from  longitudinal  division  andlateral  growth 
of  interstitial  cells.  The  plants  are  foimd 
on  wet  moors,  rocks,  &c.  Two  species  seem 
to  be  established — S.  ocellatn  (PI.  4.  fig.  12), 
and  S.  compacta ; others  appear  doubtful. 

Bibl.  Hassall,  Brit.  Ir.  Alg.  p.  231, 
pis.  77,  78 ; Kiitzing,  Spec.  Alg.  p.  316,  Tah. 
Phyc.  ii.  pis.  36,  37. 

SKELETON  LARVA.  — The  larva  of 
Corethra  plumicornis,  a dipterous  insect,  of 
the  family  Tipulidse. 

It  is  very  transparent,  and  shows  well 
the  internal  stnictui'e. 

Bibl.  Westwood,  Insects,  ii.  616  j Prit- 
chard, Micr.  Illustr.  60. 

SKIN  OR  INTEGUMENT  OF  AnIMALS. — 


Three  parts  are  distinguishable  in  the  skin : 
an  outer  or  cellular,  foiming  the  epidermis  5 
an  inner  fibrous,  or  cutis  vera ; and  an  inter- 
nal or  subjacent,  known  as  the  subcutaneous 
cellular  tissue.  The  two  former  constitute 
the  sMn  proper. 

The  cutis  vera  or  corium  (fig.  641  c)  con- 
sists of  areolar  and  elastic  tissue,  with  fat- 
ceUs,  blood-vessels,  nerves,  absorbents,  and 
unstriated  muscular  fibres.  The  fibres  of 
the  areolar  tissue  are  variously  interlaced 
and  united  into  interwoven  bimdles,  form- 
ing a tolerably  dense  and  firm  tissue,  with 
small  areolae,  and  sometimes  presenting 
laminae.  The  elastic  tissue  is  less  abundant 
than  the  areolar,  and  consists  of  networks 
of  finer  or  coarser  fibres. 


Fig.  641. 


Fig.  642. 


„ of  the  end  of  the  tlmmb,  through  three  furrows, 

tisiur-  i “PPCf  part  of  subcutaneous  tissue;  e,  papillee  of  the  cutis;  /,  fatty 

tissue,  g,  sudonparous  glands;  A,  sudoriparous  ducto;  i,  oriBcc  of  the  latter.  Magnified  20  diameters.  ^ 

‘•f  the  under-part  of  the  end  of  the  finger,  a,  a.xial  body  ; b,  nerve ; c,  its  terminal 
loop , d,  d,  loops  of  capillary  blood-vessels.  Magnified  250  diameters. 


T he  outer  surface  of  the  cutis  gives  oiT  a 
number  of  conical  processes  or  papillaj  (fig. 
041  e),  which  are  frequently  bifid,  lobed,  or 
arise  several  from  a common  base.  In  many 
parts  of  the  skin  they  are  arranged  in  more 
or  less  regular  rows.*  The  areolar  tissue  of 


the  papillae  is  often  homogeneous,  especially 
in  the  median  portion,  where  in  certain 
papillae  it  forms  an  oval  transparent  body 
(fig.  642  a),  suiTounded  by  a layer  of  im- 
perfectly developed  elastic  tissue,  consisting 
of  spindle-shaped  cells  and  fibres  taking  a 
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horizontal  or  circular  direction,  and  giving 
the  oval  bodies  a ti'ansversely  sti-iated  or 
laminated  appearance.  These  oval  or  axial 
bodies,  as  they  are  called,  have  been  sup- 
posed to  he  connected  with  sensation, — an 
assumption  which  KoHiker  has  rendered  at 
least  improbable.  The  papillae  are  traversed 
by  the  terminal  loops  of  the  cutaneous  ca- 
pillaries (fig.  642  d)  and  nerves  (fig.  642  c). 

The  cutis  is  continuous  beneath  with  the 
subcutaneous  cellular  or  properly  areolar 
tissue  (fig.  641  d),  which  is  of  a much  more 
lax  textm’e  than  the  cutis,  presenting  large 
areolae  filled  with  fatty  tissue  (fig.  641  f). 

The  cutis  is  everywhere  covered  externally 
by  the  epidermis,  which  is  a semitransparent 
coat,  containing  neither  vessels  nor  neiwes, 
moulded  as  it  were  upon  its  surface  (fig.  643) 
and  filling  up  the  intervals  between  its  pa- 
piLlae  (fig.  644).  The  variously  arranged 
lines  seen  upon  its  outer  surface  are  depres- 
sions corresponding  to  those  existing  upon 
the  "cutis  between  its  rows  or  groups  of 
papillae. 

The  epidermis  consists  entirely  of  nu- 
cleated cells;  and  two  distinct  layers  ai’e 

Fig 


Fig.  643. 


Perpendicular  section  of  the  skin  of  the  Negro,  a,  pa- 

fiillee  of  the  cutis;  b,  deepest  and  most  intensely  coloured 
ayer  of  elongated  perpendicular  cells  of  the  rete  muco- 
sum  ; c,  upper  layer  of  the  rete  ; d,  cuticle. 

Magnified  250  diameters. 

644. 


Under  surface  of  the  epidermis  of  the  palm  of  the  hand,  a,  ridges 

of  the  cutis ; 6,  ridges  corresponding  to  the  furrows  between  the  rows  of  papilltfi , c,  sudo  p » » 

insertions  in  the  epidermis ; e,  depressions  corresponding  to  the  papiUee. 

Magnified  about  20  diameters. 
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! recognized  in  it  (fig.  643),  an  inner  fonning 
\ the  rete  miicosum  (fig.  643  c),  and  an  outer 
\ or  cuticle  (tig.  64J3  d).  The  rete  mucosum 
' is  softer  than  the  cuticle,  and  is  frequently 
of  a brownish  colour,  from  its  cells,  espe- 
cially the  deepest,  containing  gi’anules  of 
pigment.  These  cells  are  not  aU  of  the 
same  form,  those  immediately  applied  to 
the  cutis  being  somewhat  elongated  and 
arranged  perpendicularly  upon  its  surface 
(fig.  643  b),  the  next  being  roimdish,  and 
those  nearest  the  cuticle  becoming  longer, 
horizontally  flattened,  and  polygonal  from 
mutual  pressure  (fig.  643  c). 

The  cells  of  the  cuticle  are  colourless, 
flattened,  often  wrinkled  or  folded,  and 
correspond  to  the  parement  epithelium  of 
the  mucous  membranes.  Between  the  epi- 
dermis and  the  cutis  is  situated  a basement 
membrane,  which  is  rarely  distinguishable. 

In  the  examination  of  the  skin,  sections 


Fig.  645. 


Section  of  the  skin  of  the  heel  parallel  to  the  surface, 
through  one  entire  ridge  of  the  skin  and  part  of  two 
others;  showing  the  arrangement  of  the  papillae  in  rows 
corresponding  to  the  ridges  of  the  cutis,  a,  cuticle  between 
the  ridges ; 6,  rete  mucosum ; c,  papillre  ; rf,  portion  of 
the  rctc  mucosum  between  papillae  arising  from  a com- 
mon base  ; e,  sudoriparous  aucts. 

Magnified  60  diameters. 

must  be  made  with  Valentin’s  knife,  and 
these  treated  with  acetic  acid,  solution  of 
potash,  dilute  nitric  acid,  &c.  The  blood- 
vessels are  well  seen  as  regards  general 
arrangement  in  injected  preparations,  some 
of  wliich,  as  those  of  the  pulp  of  the  finger. 


fonn  very  beautiful  objects.  The  epidermis 
is  easily  separated  by  maceration. 

The  integument  of  animals  is  noticed 
under  the  respective  heads  of  the  classes.  _ 

It  must  be  remarked  that  the  terms  epi- 
dermis and  cuticle  are  generally  used  syno- 
njunously. 

Bibl.  KoUiker,  Mikrosk.  Anat.  i.,  and 
Gewebelehre-,  Krause,  Wagnei-'s  Handwor- 
terhuch  d.  Physiol,  ii.  127 ; Weber,  ibid,  iii. ; 
Todd  and  Bowman,  Pliys.  Anat.  &c. 

SLIDES.  Intbodxtction,  p.  xxi. 

SMAKIS,  or  Smabidia,  Latr. — A genus 
of  Araehnida,  of  the  order  Acarina,  and 
family  Trombidina. 

Char.  Palpi  slender,  inserted  upon  a re- 
tractile rostrum ; mandibles  sword-shaped ; 
body  entire,  narrowed  in  front ; coxae  stout, 
distant,  the  anterior  articulated  to  a fixed 
eminence  upon  the  body;  legs  palpatorial 
(used  also  as  palpi),  the  anterior  longest. 

S.  papillosa  (PI.  2.  fig.  36 ; a,  mandible). 
Body  vermilion-coloured,  broader  in  front, 
depressed,  covered  with  short  cylindrical 
papilla!  rounded  at  the  end. 

Found  upon  the  trunks  of  trees,  and  in 
moss. 

Fusiform  scales  replace  the  papillae  upoit 
the  legs,  palpi,  and  rostrum. 

Several  other  species  are  foimd  in  moss, 
upon  fallen  leaves,  and  on  the  debris  left 
alter  inundations. 

Bibl.  Duges,  Ann.  des  Sc.  Nat.  2 si5r.  i. 
16  & 34;  Gervais,  Walckenaer's  Apt.  iii. 
173. 

SMUT.  See  Ubedo. 

SNAILS,  WATER-. — Most  microscopic 
obseiwers,  ever  anxious  to  determine  the 
unknown  cause  of  the  cm-ious  circulation 
or  rotation  (Rotation)  taking  place  in  cer- 
tain water-plants,  as  Vallisneria,  Anacharis, 
&c.,  keep  these  growing  in  large  glass  ves- 
sels, as  confectioners’  jars,  or  other  reservoirs 
(Vivaria).  These  plants,  and  the  sides  of 
the  vessels,  are,  however,  very  ^t  to  be- 
come overgrown  and  obscured  by  Confervoid 
Alg£B  (as  CEdoyoniuni),  PalmeUaceoe,  &c., 
which  may  be  prevented  by  keeping  water- 
snails  in  the  water,  as  species  ol  Lymnesus, 
Physa,  Bithynia,  Planorbis,  &c.  The  latter 
are  best  for  this  purpose  (the  shell  is  flat- 
spiral).  If  Desmidiacere,  Diatomacese,  In- 
fusoria, &c.  are  to  be  preserved,  the  snails 
must  be  carefully  excluded,  because  many 
of  these  are  consumed  by  them,  and  will 
not  live,  as  the  bottom  of  the  vessels  soon 
becomes  covered,  when  snails  are  kept,  ^vith 
a load  of  excrement.  The  characters  of  the 
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snails  are  too  long  to  be  given  here.  The 
gelatinous  masses  of  ova  are  found  adheiing 
to  water  plants. 

See  the  Bibl.  of  Mollusca. 

SN O'W. — The  various  foims  presented  by 
ice  or  crystallized  water  in  the  mnn  of  snow 
constitute  beautiful  although  fugitive  mi- 
croscopic objects. 

The  crystals  belong  to  the  rhombohedric 
or  hexagonal  system.  Several  hundreds  of 
forms  have  been  observed,  and  many  of 
them  figured.  Among  them  may  be  men- 
tioned hexagonal  or  dodecahedral  plates, 
hexagonal  prisms,  single,  arranged  in  a 
stellate  fonn,  or  temiinated  by  rectangularly 
placed  plates  or  secondary  groups  of  needles, 
hexagonal  pyi-amids,  &c.  The  angles  of 
these  forms  frequently  constitute  secondary 
centres,  arormd  which  other  similar  or  dis- 
similar forms  are  aggregated.  By  some 
authors  these  forms  are  regarded  as  SKeleton 
crystals. 

See  also  Red  Snow. 

Bibl.  Scoresby,  Account  of  the  Arctic 
Regions  ; Kiimtz,  Meteorologie  ; Glaisher, 
Micr.  Journ.  1855.  iii. ; Naumann,  Eleni.  d. 
Mineralogie. 

SODA. — KoUiker  recommends  a solution 
of  caustic  soda,  in  preference  to  potash,  for 
the  resolution  of  some  of  the  trssues  into 
their  comporrent  elements.  We  have  been 
unable  to  detect  any  marked  difference  be- 
tween the  action  of  these  two  solutions  j 
and  the  former  has  the  disadvantage  of  lift- 
ing the  stopper  fr-om  the  bottle  by  the  cry- 
stallization of  the  carbonate  fomred,  so  that 
it  is  with  difficrdty  preserved. 

PI.  6.  fig.  15  represents  the  crystals  of 
oxalate  of  soda;  and  fig.  19  those  of  the 
nitrate  (Ubea). 

SODIUM,  Chlohide  of,  or  common 
salt. — The  crystals  of  this  salt  belong  to 
the  regular’  system.  The  most  common 
form  is  the  cube  terminated  by  quadrangoi- 
lar  pjTanrids  or  quadrangrdar  pyr’anridal 
depressions,  rectangular  tables,  &c.  Schmidt 
errdeavours  to  show  that  the  primary  form 
of  the  crystals  is  the  octohedr-on,  and  that 
the  cubes  are  twin  octohedra.  The  crystals 
do  not  polarize  light. 

Bibl.  Schmidt,  Rntwurf  ein.  allg.  TJnter- 
such.  ^-c.  p.  90,  and  the  BiU.  of  Chemistry. 

SCEMMERING,  jMirrob  op. — Intro- 
duction, p.  xix. 

SOLORINA,  Ach. — A genus  of  Pamre- 
liaceous  Lichens,  intermediate  between 
Peltigera  and  Sticta.  S.  croced  and  S.  sae- 
cata  occur  in  mountainous  districts. 


SOR  TTES,  Ehr.  = Orhitolites,  Lamk.  part. 

S.  orbicidus  (PI.  18.  figs.  16,  17)  = Or6i- 
tolites  complanatus,  Lamk. 

SOROSPORA,  Hass. — A genus  of  Pal- 
mellacesB  (Confervoid  Algse)  not  clearly 
distinguished  from  Glceocapsa  and  Proto- 
coccus. 

Bibl.  Hassall,  Brit.  Freshw.  Alga,  p.  309. 

SORUS. — The  name  applied  to  the  ag- 
gregation of  sporanges  of  the  Ferns  ; some- 
times applied  also  to  the  groups  of  spores  in 
the  Flondeous  Algse. 

SPATHIDIU^I,  Duj.— A genus  of  Infu- 
soria, of  the  family  Leucophryina. 

Char.  Body  oblong,  thicker  and  rounded 
behind ; thinner,  broader,  and  obliquely 
truncate  in  front. 

S.  hyalinum  (Leucophrgs  spathula,  E.) 
(PI.  24.  figs.  75  & 76).  Hj’aline;  anterior 
margin  nuth  iiTegularly  ari’anged  minute 
black  points. 

Ehrenberg  figures  a row  of  cilia  at  the 
anterior  end  of  the  body. 

Bibl.  Dujardin,  Infus.  p.  458. 

SPERMATIA. — The  minute  corpuscles 
supposed  to  represent  spermatozoids  in  the 
Lichens  (PI.  29.  figs.  3, 15, 16)  and  Fungi 
(PI.  20.  figs.  2,  3,  4). 

SPERMATOZOA  or  SPERMATOZOIDS 
OF  Animals. — The  form  of  the  spermatozoa 
varies  in  different  animals  (PI.  41) ; but  they 
usually  consist  of  a rounded  or  oval  body  or 
head,  to  one  end  of  which  is  appended  a 
moveable  filament.  This  is  their  foim  in 
man  and  in  the  Mammalia  generally. 

In  Bu’ds,  the  body  is  sometimes  cylmdri- 
cal,  sometimes  spirM  or  presenting  a zigzag 
outline. 

In  Reptiles  the  body  is  usually  cylindrical 
and  straight,  sometimes  spiral ; but  in  some 
of  them  the  straight  or  slightly  imdulating 
terminal  filament  is  sun’ounded  by  a spiral 
filament,  which  some  observ’ers  have  re- 
garded as  an  undulating  membrane  (Un- 
dulating IMembranes). 

In  Fishes,  the  speimatozoa  ai’e  usually 
very  small,  and  the  body  round,  although 
in  some  the  body  is  spiral. 

In  the  Invertebrata,  a distinct  body  and 
teiminal  filament  ai’e  present  in  some,  whilst 
in  others  each  spermatozoon  represents  a 
simple  filament  tapering  at  the  ends.  In 
some  of  these  the  body  seems  to  exist  in  the 
form  of  a short  cylinder  or  rod ; in  others 
the  speimatozoa  are  represented  by  simple 
cells,  or  cells  with  radiating  processes.  _ 

The  curious  filaments  one  of  which  is  re- 
presented in  PI.  14.  fig.  20,  we  found  within 


SPEKMATOZOA. 


SPERMOSIRA. 


629 


the  body  of  a Ct/pris.  There  were  several 
together,  in  those  containing  as  well  as  in 
those  not  containing  ova,  and  they  consisted 
of  two  spiral  fibres.  We  have  little  doubt 
that  they  are  spermatozoa ; but  they  resist 
the  action  of  a boiling  solution  of  potash, 
which  renders  other  spermatozoa  invisible 
or  dissolves  them.  They  bear  some  resem- 
blance to  the  elaters  of  Tnchia, 

The  exact  manner  in  which  the  sperma- 
tozoa ai’e  developed  is  not  agreed  upon. 

According  to  Kdlliker’s  obseiwations,  they 
are  developed  within  cysts  or  (epithelial  ?) 
cells  contained  in  the  tubuli  testis,  or  other 
form  of  seminal  organs.  A number  of  nu- 
clei or  globules  arise  within  these,  in  each 
of  which  a spemiatozoon  is  afterwards  foimd 
^ lying  coiled  up.  On  the  solution  or  rupture 
1 of  the  globules,  the  spermatozoa  become 
! free  within  the  cysts.  In  some  animals  the 
I spermatozoa  are  formed  in  bimdles,  the 
’ bodies  and  filaments  lying  parallel  with  and 
; opposite  each  other. 

According  to  Reichert  and  Quati’efages, 

I the  transparent  and  homogeneous  speima- 
, togenous  masses  undergo  a process  of  seg- 
I mentation  analogous  to  that  occumng  in 
I the  ovum,  reducing  them  to  a gi’anular  state, 

] the  filaments  being  subsequently  formed. 

I Most  spermatozoa  exhibit  active  move- 
j ments  produced  by  the  action  of  the  fila- 
; ment,  whence  they  were  formerly  considered 

as  independent  living  animals.  This  notion 
, is  now  abandoned,  the  movements  being 
: undoubtedly  comparable  to  those  of  the 

I ciliated  zoospores  of  the  Algse,  or  the  cUi- 

j ated  epithehal  cells  of  animals.  They  are 
1 much  increased  by  the  addition  of  solution 
I of  caustic  potash. 

: In  some  animals  tubular  sheaths  ai-e  se- 

j creted  around  the  masses  of  spermatozoa 

• whilst  contained  in  the  seminal  apparatus, 

! and  called  meimatophores.  These,  when 
I discharged  from  the  organ,  are  fixed  by 
the  male  to  the  posterior  end  of  the  body 
of  the  female  by  means  of  a glutinous  se- 
; cretion. 

' _ The  spermatozoa  are  the  essential  ferti- 

lizing elements  of  the  liquid  in  which  they 
' are  contained.  See  Ova. 

Spermatozoa  may  be  best  examined  and 
preserved  by  washing  them  wth  distilled 
water,  and  drying  them  upon  a slide. 

Bibl.  Kolhker,  Mikrosk.  Anat.  ii.  393; 
id.  SicboU  and  Kdlliker's  Zidtschr.  vii.  201 ; 
id.  lieitr.  z.  Kenntn.  d.  Geschlechtsv.erhdlt- 
nisse,Sfc.  d.  wirhel.  Thkre\  Siebold,  Verpl. 
Anat.,  passim ; Czermak,  Siebold  und  Kblli- 


ker's  Zeitschr.  ii. ; Wagner,  Todd’s  Cijcl.  of 
Anat.  i^c.  iv.,  art.  Semen ; id.,  Pliysiologi/,  by 
Willis-,  Leuckart,  Wagner’s  Handwbrterb. 
d.  Phys.  iv.  819 ; Beneden,  Anat.  Comparie ; 
Dujai’din,  Observ.  au  Microsc. ; and  the 
Bihl.  of  Ovum. 

SPERMATOZOIDS,  or  ANTHERO- 
ZOIDS. — The  terms  applied  to  the  struc- 
tures produced  in  the  antheridia  of  the 
Ciyptogamia,  regarded  as  analogous  to  the 
spermatozoa  of  animals,  and  as  the  agents  of 
fertilization  of  the  geim-cell.  In  the  Mai-- 
sileacese,  Lycopodiaceae,  Equisetaceae,  Ferns 
(PI.  32.  fig.  34),  Mosses  (PI.  32.  fig.  33), 
Hepaticae  (PI.  32.  fig.  32),  and  Characeae 
(PL  32.  fig.  31),  they  are  ciliated  sphally- 
coiled  filaments,  exhibitiim  very  active  spon- 
taneous motion.  In  the  Fucoid  Algae,  they 
are  globular  cells  bearing  two  unequal  cilia 
moving  actively.  In  the  Florideae  they  are 
minute  globidar  cells,  and  neither  cilia  nor 
mov ement  have  been  certainly  demonstrated. 
In  the  Lichens  and  Fungi  the  Spehmatia 
(PI.  20.  fig.  4 ; PI.  29.  fig.  15)  appear  to 
represent  the  spermatozoids  of  the  other 
classes,  and  they  seem  to  be  devoid  of  spon- 
taneous movement.  The  details  respecting 
these  bodies  ai’e  given  under  their  respective 
classes. 

Bibl.  Thuret,  Ann.  des  Sc.  Nat.  3 sdr.  xiv. 
p.  214,  and  xvi.  p.  5.  See  also  imder  the 
families. 

SPERMOGONIA. — The  supposed  an- 
theridial  structures  of  Lichens  (PI.  29. 
figs.  2,  13,  16)  and  Fungi  (PI.  20.  figs.  1 
and  4). 

SPERMOSIRA,  Kiitzing. — A genus  of 
Nostochaceae,  growing  in  salt  marshes,  con- 
taining two  British  species ; known  fi’oin 
the  other  genera  by  the  disk-shaped  or  len- 
ticular cells ; but  the  filaments  are  liable  to 
be  mistaken  for  a Nostoc  in  the  young  state. 

1.  Spermosira  litorea,  Kiitzing.  Filaments 
1-3600"  thick,  straightish,  seruginous ; ordi- 
nary cells  confluent,  very  short ; sporangia! 
cells  at  fii-st  gi-een,  depressed-spheroidal, 
1-3000"  in  diameter,  granulate,  fuscous 
when  matui’e ; vesicular  cells  transversely 
elliptical,  not  wider  than  the  ordinaiy  cells. 
Kiitzing,  Tab.  Phyc.  vol.  i.  pi.  100.  fig.  3 ; 
Harvey,  Phyc.  Brit.  pi.  93.  fig.  C,  Manual 
of  Br.  Algee,  2 ed.  pi.  27  E.  In  muddy 
brackish  ditches. 

2.  S.  Ilaneyana,  Thwaites.  Filaments 
much  curved;  cells  neaily  as  long  as  broad; 
sporangial  cells  exactly  spherical,  almost 
twice  the  diameter  of  tlie  ordinary  cells ; 
vesiculai’  cells  suhquadrate,  ratlier  longer 
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than  wide,  about  as  wide  as  the  ordinary 
cells.  Harvey,  Phyc.  Brit.  pi.  173  0.  In 
muddy  brackish  ditches. 

Bebl.  As  above. 

SPHiVCELARIA,  Lyngb. — ^A  genus  of 
Ectocai'paceoe  (F ucoid  Algae),  containing  a 
number  of  species,  two  of  which,  S.  scoparia 
and  S.  cirrhosa,  are  common.  They  have 
j ointed,  rigid,  distichously  branched,  feathery 
filamentous  fronds,  of  an  olive  colom',  a few 
inches  high,  and  are  especially  characterized 
by  the  sphacelce  foimed  at  the  ends  of  the 
branches,  which  consist  of  an  expanded 
terminal  cell  containing  a gi'anular  mass. 
This  stiaicture  appears  to  represent  the  an- 
theridiuni  of  these  plants ; for  Pringsheim 
has  observed  the  conversion  of  the  granular' 
mass  into  one  or  more  large  free  cells,  the 
contents  of  which  are  after  a time  converted 
into  ciliated  spermatozoids,  ultimately  dis- 
charged throirgh  a tubular  process  breaking 
its  way  out  at  the  side  of  the  sphacela.  The 
spores  (or  spore-sacs  P)  are  borne  at  the  sides 
of  the  branchlets,  apparently  on  distinct 
plants. 

Bibl.  Harvey,  B)-it.  Mar.  Aly.  p.  55. 
pi.  9 B ; Pringsheim,  Bericht.  Berlin.  Akad. 
March  1855. 

SPHyERIA,  HaU. — A genus  of  Sphar- 
riacei  (Ascomjycetous  Frmgi),  now  somewhat 
reduced  from  rts  ancient  limits,  but  stUl  con- 
taining a vast  quantity  of  species,  which  it 
is  impossible  to  treat  satisfactorrlj^  within 
om-  limits.  The  forms  vary  chiefly  m regard 
to  the  perithecia,  which  are  sometimes  only 
covered  by  a veil,  and  hence  appear  super- 
ficial on  the  matrix,  while  in  other  cases 
they  are  imbedded  in  the  matr-ix,  only  evi- 
dent exter’nally  by  the  black  papilla,  which 
is  permanent,  becoming  indm'ated,and  open- 
ing by  a pore  to  dischar'ge  the  spores  in  a 
fine  powder.  Many  of  the  immersed  kinds 
ar’e  only  evident  externally  as  mimrte  black 
points  or  dots  upon  the  smTace  of  the  leaf, 
stem,  &c.,  which  they  infest;  others  are  ex- 
posed freely  when  mature,  breaking  out  from 
beneath  the  epidermis.  Sometimes  they  are 
solitary,  sometimes  associated  in  small  or 
large  mmibers,  distinct  or  confluent.  S.  qua- 
ternata  (fig.  646)  is  an  example  of  the  oc- 
currence of  free  perithecia  m'ouped  together, 
mostly  in  fours;  being  decximbent,  their 
ostioles  are  collected  together,  and  they 
perforate  the  bark  by  a little  black  rugged 
tubercle.  This  is  common  on  beech-trees. 
S.  convergens  (figs.  647, 648)  is  an  analogous 
form.  S.  ehngata  (figs.  655-657)  aflbrds  an 
example  of  those  species  which  are  at  first 


immersed  and  adnate,  and  finally  burst  forth 
and  become  nearly  free. 


Fig.  646. 


Spheeria  quatcrnata. 

Three  groups  growing  on  a piece  of  beech-wood. 

Magnified  20  diameters. 

For  species  now  separated  from  this  genus 
see  Claviceps,  Hypoxylon,  Xylauia, 
Hypocbea,  and  Necthia. 

Certain  points  of  great  interest  have  lately 
been  ascertained  respecting  this  genus  and 
its  allies,  which  are  mentioned  under  the 
heads  of  the  family  and  other  genera,  namely 

Fig.  647.  Fig.  648. 


Sphieria  convergens. 
Magnified  20  diameters. 


Fig.  649. 


Sphseria  verrucosa. 

Magnified  20  diameters. 

the  coincidence  and  evident  connexion  be- 
tween true  species  of  Sphceria  and  various 
Coniomycetous  Fungi ; for  just  as  Melasmia 
is  a precursory  form  of  Dothidea,  Tnbm-cii- 
laria  of  Nectna,  &c.,  Cytispora,  Siptoria, 
and  other  foi'nis  precede  Splicei'ia,  and  many 
distinct  stylosporous  forms  are  associated, 
usually  described  as  belonging  to  distinct 
genera,  such  as  Stilbospora,  Sporocadtts, 
Sjjkcsropsis,  &c.  Thus  these  plants  seem  to 
produce  three  kinds  of  reproductive  organs, 
as  is  now  known  to  be  the  case  with  the 
Uredinei,  viz. — 1.  a form  analogous  to  the 
spermogonia  of  the  Lichens  (in  Sphceria  re- 
presented by  Cytispora,  &c.) ; 2.  an  asco- 
phorous  fruit,  the  perithecium  of  the  true 
Sphceria ; and  3.  a stylosporous  fruit,  repre- 
senting the  genera  Stilbospora,  Sporoca- 
dus,  &c. 

S.  Laburni  has  been  found  by  Tulasne  to 
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exhibit  all  these  stages,  namely  perithecia 
containing  asci,  surrounding  a cytispore, 
■with  other  concoptacles  on  the  same  stroma 
resembling  the  perithecia,  hut  lined  with 
stylospores  instead  of  asci.  Berkeley  and 
Broome  also  describe  the  existence  of  the 
perithecia  of  Splueria  inquinans  and  the 
conceptacles  of  StiU)ospora  maerosperma  on 
the  same  stroma  (PI.  20.  figs.  26-28). 

It  is  stated  by  Tulasne  that  the  ‘sper- 
matia’  of  the  cytisporous  forms  may  be 
contemporaneous  with  the  stjdospores  or 
basidiospores,  but  they  always  precede  the 
ascospores  in  their  development ; hence 
there  is  groimd  for  supposing  that  they 
represent  the  spermatozoids  of  the  higher 
Cryptogamia.  With  regard  to  the  relations 
of  tne  stylospores,  it  is  possible  that  they 
are  merely  modifications  of  the  ascospores ; 
but  it  would  appear  probable  that  they 
must  be  regarded  asreal  gonidial  structures, 
for  which  it  may  he  desirable  to  retain 
Flies’s  name  of  conidia,  just  as  that  of 
tetraspores  is  retained  among  the  Florideous 
Algae.  Attention  should  be  directed  here 
to  the  complete  correspondence  between  the 
series  of  forms  of  these  genera  and  those  of 
the  Ubedinei,  where,  as  in  PuccmiA,  we 
have  the  spermogonium  (cytispore),  the  wedo 
(stylosporous  frait),  and  the  perfect  fruit 
^erithecium).  See  also  Coniomycetes. 

Mr.  Currey  has  recently  published  some 
extensive  observations  on  the  spores  of  the 
SphcericB. 

Bibe.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  232 ; 
Ann.  Nat.  Hist.  i.  p.  206,  vi.  p.  360,  2 ser. 
V.  p.  374,  vii.  p.  186;  Hook.  Journ.  Bot.  iii. 
p.  319 ; Fries,  Summa  Veg.  p.  388,  Syst. 
Mycol.  ii.  p.  319 ; Tulasne,  A^in.  des  Sc,  Nat. 
3 s4r.  XV.  p.  376  {Ann.  Nat.  Hist.  2 ser.  viii. 
p.  117),  4 s4r.  V.  p.  108,  viii.  p.  36 ; Currey, 
Mic.  Journ.  iii.  263  (1866),  Linnean  Trans. 
vol.  xxii.  p.  267. 

SPHyEEIACEI. — A family  of  Ascomy- 
cetous  Fungi,  containing  a vast  number  of 
parasitic  plants,  mostly  of  minute  dimen- 
sions, growing  upon  leaves,  stems,  hark, 
wood,  &c.,  and  sometimes  on  the  bodies  of 
insects.  The  essential  distinctive  chai’acter 
lies  in  the  globular,  ovate,  or  flask-shaped 
conceptacle  or  pertthedum,  containing  asci, 
which  ultimately  opens  by  a pore  at  its  sum- 
mit to  discharge  the  spores.  These  peri- 
thecia occur  either  solitary  or  in  groups  on 
an  indistinct  matrix,  growing  out  from  the 
epidermis  of  leaves,  &c.  {Sj^iccria),  or  they 
are  immersed  in  a tubercular  stroma  {Nec- 
tria),  while  in  the  larger  forms  the  stroma 


becomes  developed  into  an  erect  clavate  or 
bushy  structure,  of  a fleshy  or  homy  con- 
sistence, the  perithecia  being  imbedded  in 
the  superficial  layer  of  this,  and  opening  by 

Sores  on  the  surmce.  Much  remains  to  be 
one  in  reference  to  the  history  of  this 
family,  not  merely  on  account  of  the  poly- 
moi-phous  characters  of  the  ascophorous 
forms,  hut  from  the  circumstance  that  it 
has  recently  been  shown,  as  was  suspected 
before,  that  there  is  a relationship  existing 
between  them  and  the  supposed  genera  of 
Coniomycetous  Fungi  of  similar  habit. 
These  last  are  in  fact  mostly  forma  of  Sphae- 
riaceous  Fungi,  as  is  indicated  under  the 
heads  Coniomycetes,  Ascomycetes,  Do- 
THIDEA,  SPBLffiRIA,  CyTISPOEA,  SePTOBIA. 
Our  treatment  of  this  family  is  very  im- 
perfect, the  knowledge  of  them  being  con- 
fined to  few  persons,  and  much  of  it  lying 
scattered  in  fragments. 

Synopsis  of  Bntish  Genera. 

* Stroma  erect. 

1.  Claviceps.  Stroma  simple,  clavate; 
perithecia  superficial,  in  a distinct  layer  at 
the  summit  of  the  clavate  stroma;  asci 
tubular,  spores  very  long,  multiseptate. 

2.  Xylaria.  Stroma  simple  or  branched ; 
perithecia  spread  all  over,  often  wanting  at 
the  summit,  black ; asci  eight-spored,  spores 
imiseptate. 

3.  Thamnomyces.  Stroma  branched, 
shrubby,  or  stalk-like;  perithecia  formed 
from  the  stroma,  more  or  less  naked ; asci 
tubular;  spores  simple,  ovate. 

**  Stroma  between  erect  and  horizontal. 

4.  Poronia.  Stroma  cup-shaped,  stipitate 
or  sessile,  margined ; penthecia  in  the  disk, 
superficiM;  ostioles  even  slightly  prominent. 

***  Stroma  horizontal. 

6.  Hypocrea.  Stroma  distinct  from  the 
matrix,  tubercular ; perithecia  immersed ; 
asci  filifoim ; spores  simple  or  uniseptate. 

6.  Hypoxylon,  Stroma  distinct  from  the 
matrix,  at  first  covered  with  a floccose 
mealy  veil;  perithecia  black;  asci  lineai’- 
clavate;  spores  subseptate,  expelled  in  a 
cloud  of  black  powder. 

7.  Diatrype.  Stroma  partly  formed  from 
the  matrix,  not  distinct;  perithecia  deep- 
seated,  produced  into  a long  neck,  and 
frequently  a beak;  spores  simple  and  pellucid. 

8.  Dothidea.  Perithecia  indistinguishable 
from  the  stroma ; asci  collected  into  a glo- 
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bose  nucleus  with  a neck  above,  leading  to 
an  ostiolate  papilla. 


Fig.  660. 


Fig.  651. 


mi 


IS 


Fig.  652. 


Xylaria  guianensis. 


Fig.  650.  A stroma.  Nat.  size. 

Fig.  65!.  Vertical  section  of  the  same.  Nat.  size. 

Fig.  652.  Section  of  a perithecium.  Magnihed  10  dia- 
meters. 


Fig.  663. 


Fiff.  654. 


Xylaria  grammica. 

Fig.  653,  Nat.  size. 

Fig,  654.  Horizontal  section.  Magnidcd  5 diameters. 


Stroma  wanting ; the  perithecia  often 
seated  on  a tubermdose,  crustaceouSf  bys- 
soid,  mactdar  mycelium. 

9.  Nectria.  Perithecia  free,  membranous, 
flaccid,  brightly  coloui’ed,  with  a pale 
papilla,  nucleus  pale ; asci  eight-spored ; 
spores  peUucid. 

10.  _ Oomyces.  Perithecia  erect,  several 
contained  in  a shining  sac,  free  towards  the 
upper  part ; ostiole  pimctiform ; asci  linear ; 
spore  filiform,  very  long. 

11.  Sphceria.  Perithecia  black,  papilla 
covered  by  a veil  or  by  the  matrix,  some- 
times beaked,  indurated,  ostiolate,  black; 
asci  usually  eight-spored;  spores  usually 
septate,  discharged  as  a powder. 


Fig.  655. 


Sphseria  elongate. 

Fig.  655.  Erumpent  lines  of  perithecia.  Nat.  size. 
Fig.  656.  Portion  of  one  in  end  view.  Wagni6cd  20 
diameters. 

Fig.  657.  Asci  and  paraphyses  from  a perithecium. 
Magnieed  200  mameters. 

SPH/EROCARPUS,  Kiitz.  = Staubo- 

CARPUS. 

SPH.^ROCARPUS,  Mich.  —A  genus 
of  Riccieae  (Hepaticfe).  S.  terrestris  (fig. 
668)  is  a minute  Liverwort  growing  on  the 

f round,  especially,  it  is  said,  m clover-fields. 

he  fronds  are  from  1-4  to  1-2"  long,  palish 
green,  very  thin  and  membranous,  the  lower 
surface  adiering  to  the  ground  by  radical 
hairs.  The  middle  part  of  the  upper  siufrice 
bears  a quantity  of  fruits,  which  consist  at 
first  of  archegonia  and  antheridia,  like  those 
of  other  Liverworts,  siuTOunded  by  a cup- 
like open  pericha3te  (?),  which  gradually 
grows  up  over  the  fertilized  archegonium 
and  closes  at  the  top,  so  as  to  form  a pyri- 
form sac,  presenting  an  orifice  at  the  summit. 
The  archegonium  ripens  into  a globular 
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sporange,  containing  spores  without  elatei's, 
cro-mied  by  a curious  little  styliform  process. 
The  spores  ai’e  discharged  by  iiTeguIar  rap- 
ture. The  w'alls  of  the  sporange  are  com- 
posed of  simple  parenchjmiatous  cells,  with- 


Fig.  658. 


Sphserocarpua  terreatria. 


A frond  with  perichcetea  containing  aporangea ; 
one  cut  open. 

Magnified  10  diametera. 

out  spiral-fibrous  layers.  While  the  spo- 
range is  ripening,  the  perichsete  enlarges 
into  a loose,  obconical,  green,  membranous 
sac,  through  the  thin  walls  of  which  the 
globular  raorange  is  visible  (fig.  658). 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  103 ; 
Bischofij  Nova  Acta,  xiii.  p.  150 ; Linden- 
berg,  ibid,  xviii.  p.  496;  Fitt,  Hooker's  Journ. 
of  Bot.  vi.  p.  287  (1847). 

SPHyEROCOCCUS,  Stackh. — A genus 
of  Rhodymeniaceae  (Florideous  Algse),  con- 
taining one  British  species,  S.  coronopifolius, 
having  a flat,  linear,  distichously  branched 
frond  of  crimson  coloui’  and  cartilaginous 
texture,  of  fan -like  outline  ; parenchy- 
matous, with  an  internal  denser  rib  and 
cortical  layer;  6 to  12"  long.  The  upper 
branches  have  their  margins  set  with  minute 
tooth-like  processes,  about  1-24"  long,  in 
some  of  which  the  spherical  conceptacles 
are  imbedded. 

Bibl.  Haiv.  Brit.  Mar.  Alg.  p.  128,  pi. 
16  B ; Greville,  Alg.  Brit.  pi.  l5. 

SPll^ROIDINA,  D’Orb.— A genus  of 
Foraminifera,  of  the  order  Agathistegia, 
and  family  Multiloculidse.  See  Agathi- 
stegia. 

Not  British. 

S.  austriaca  (PI.  42.  fig.  9). 

SPHAEROMPHALE. — A genus  of  Try- 
petheliese  (Angiocarpous  Lichens),  nearly 
related  to  Verrucaria. 

SPITA5RONEMA,  Fr.  — A genus  of 
Sphseronemei  (Coniomycetous  Fungi),  cha- 
racterized chiefly  by  the  spores  which  emerge 
from  the  pore  becoming  glued  together  into 


a finn  globule.  The  species  which  glow 
upon  the  surface  of  decaying  plants  are  pro- 
bably only  forms  belonging  to  Sphaeriaceous 
genera. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  281 ; 
Ann.  Nat.  Hist.  vi.  p.  363,  ibid.  2nd  ser.  v. 
p.  371 ; Fries,  Summa  Veget.  400. 

SPHLERONEMEI. — A.  family  of  minute 
Coniomycetous  Fungi,  growing  on  bark,  or 
more  or  less  dry  stems  or  leaves,  charac- 
terized by  the  conceptacle  ordinarily  burst- 
ing by  a pore  or  ostiole,  or  a lid,  to  extrude, 
in  most  cases,  a gelatinous  ball  of  filaments 
mixed  with  spores.  From  recent  observa- 
tions it  appears  that  the  genera  of  tbia  order 
do  not  consist  of  independent  species,  but 
are  forms  which  occur  in  combination  with 
Ascomycetous  forms  to  complete  the  whole 
development  of  an  individual, — the  Sphsero- 
nemeous  genera  constituting  the  stylospo- 
rous  or  conidial  fruits  of  Sphseriacei,  &c., 
corresponding  perhaps  to  the  tetraspores 
found  in  the  Florideous  Algse,  which  also 
possess  proper  spores  (see  Sphssria). 

Synopsis  of  British  Genera. 

1.  Coniothyrium.  Conceptacle  free,  mem- 
branoiM,  opening  by  an  irregulai’  pore  at  the 
summit ; spores  globular. 

2.  Leptostroma.  Conceptacle  innate, 
subumbonate  in  the  centre,  dimidiate,  at 
length  falling  off,  leaving  a very  thin  disk. 

_3.  Phonia.  Conceptacle  ostiolate,  veiy 
thin,  innate,  immersed,  rounded,  with  a 
simple  pore ; spores  oblong,  simple. 

4.  Leptothynum.  Conceptacle  operculate, 
innate,  shield-shaped,  not  radiate-fibrous; 
spores  spindle-shaped,  simple. 

5.  Actmothyrium.  Conceptacle  operculate, 
innate, shield-shaped,  radiate-fibrous;  spores 
spindle-shaped,  simple. 

6.  Mieroihedum.  Conceptacle  indehis- 
cent,  membranous,  immersed,  endophytic; 
spores  simple. 

7.  Cryptosporium.  Conceptacle  mem- 
branous, opening  irregularly  at  the  summit; 
spores  spindle-shaped,  simple. 

8.  Sphceronema.  Conceptacle  horny,  in- 
nate-superficigj,  more  or  less  produced  into 
a neck,  ostiole  simple;  spores  oblong, 
simple. 

9.  Aerospermum.  Conceptacle  leathery 
externally,  fleshy  within,  elongate-clavate, 
ostiole  simple  ; spores  stick-shaped,  simple. 

10.  Hiplodia.  Conceptacle  horny,  in- 
nate-superficial or  immersed,  perforated  by 
a jiore  or  in-egularly  opened  or  ostiolate, 
ostiole  more  or  less  produced ; spores  ovoid 
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or  ellipsoid,  double,  then  halved  into  com- 
pressed-temate  semi-ellipsoid  sporules. 

11.  Smdersonia,  Conceptacle  iiesby, 
superficially  innate  or  inunersed,  perforated 
by  a pore,  opening  irregularly  or  ostiolate, 
ostiole  more  or  less  produced;  spores  glo- 
bose, cylindrical,  or  discoid. 

12.  Septoma.  Conceptacle  homy,  innate- 
immersed,  rounded,  ostiole  simple ; spores 
cylindrical,  septate. 

13.  Vermicularia,  Conceptacle  bristly, 
depressed,  bursting  iiTegularly ; spores  mi- 
nute, linear. 

14.  Neottiospora.  Conceptacles  im- 
mersed ; spores  appendaged  at  one  end  ■with 
short  byalme  threads. 

15.  Prosthemium.  Conceptacle  homy, 
immersed,  ostiole  simple ; spores  trans- 
versely septate,  verticillate  at  the  apex  of 
their  filaments. 

16.  Asteroma.  Conceptacle  very  small, 
slightly  prominent,  close,  subconfluent, 
seated  on  more  or  less  distinct  radiating 
fibrils. 

17.  A^igiopoma.  Conceptacles  fi’ee,  mem- 
branous, somewhat  homy,  cup-shaped,  de- 
hiscing by  a circular  mouth,  provided  with 
a fugacious  epiphragm ; spores  afiixed  at 
the  base,  stalked,  septate. 

18.  Discosia.  Conceptacles  innate,  some- 
what carbonaceous,  at  length  collapsed  and 
plicate,  ostiole  perforated ; spores  tusifom, 
produced  at  both  ends  into  a thread-like 
point. 

19.  Piggotia.  Conceptacles  very  irregular, 
thin,  obsolete  beneath,  confluent  into  a ru- 
gulose  patch,  bm’sting  by  an  imegular  crack; 
spores  on  short  stalks,  largish,  obovate, 
somewhat  constricted  towards  the  base. 

20.  Phlyctce^ia.  Conceptacle  spurious, 
formed  by  the  blackened  epidermis spores 
fusifoim,  cuspidate,  septate,  emerging  ac- 
companied by  a gelatinous  mass. 

21.  Glososporium.  Conceptacle  absent; 
spores  covered  only  by  the  cuticle,  which 
separates ; spores  stalked,  longish,  elliptical, 
simple,  exuding  a gelatinous  tendril. 

22.  Pilophosphora.  Conceptacle  im- 
mersed in  a spmious  stroma,  covered,  per- 
forated by  a pore ; spores  cylindrical,  con- 
tinuous, crowned  at  both  ends  with  radiating 
filiform  appendices. 

23.  Sphceropsis.  Conceptacle  spherical, 
immersed,  subinnate,  astomous,  at  length 
(by  the  separation  of  the  epidermis)  burst- 
ing by  circumscissile  dehiscence  or  irre- 
gulai-ly.  Spores  simple. 

SPlLERORHOREyE.  — A family  of 


Angiocarpous  or  closed-fruited  Lichens, 
characterized  by  their  apothecia  formed  in 
the  swollen  points  of  the  thallus,  bursting 
iiTegulaily ; containing  the  genus  : 

SPIEEROPHORON.  — Thalhis  erect, 
shrubby,  externally  crustaceo-cartilaginous, 
internally  solid  and  cottony.  Apothecia 
terminal,  spherical,  the  perithecium,  formed 
of  the  thallus,  closed,  dehiscing  irregularly. 
Nucleus  globular,  internally  floccoso-caidila- 
ginous,  the  discharged  (black)  sporidia 
crowded  in  the  circumference. 

1.  S.  coralloides  (fig.  395.  p.  418)  is  not 
uncommon  on  sand-rocks,  among  mosses. 

2.  S.  compactum  is  less  common.  The  s^er- 
mogonia  have  only  been  discovered  as  yet 
in  the  latter ; they  occur  at  the  ends  of  the 
more  delicate  branchlets  of  the  thallus. 

Bibl.  Hook.  Brit.  PYor.  ii.  pt.  1.  p.  236 ; 
Leighton,  Brit.  Angioc.  Lichem ; Tulasne, 
Ann.  des  Sc.  Nat.  3 sdi\  xviii.  p.  209,  pi.  15. 

SPHriEROPLEA,  Ag. — A genus  ot  Con- 
fervaceae  of  uncertain  position,  but  proba- 
bly allied  to  the  Chaetophoraceae.  It  is  cha- 
racterized chiefly  by  the  foimation  of  the 
spores.  The  plants  consist  of  simple  jointed 
filaments  with  long  articulations,  at  first 
containing  green  colouring  matter  excavated 
by  large  vacuoles,  producing  a banded  ap- 
pearance (PI.  5.  tig.  14  a),  the  contents 
finally  resolving  themselves  in  the  fertile 
cells  into  numerous  spinulose  globular 
spores  arranged  in  longitudinal  rows  (6), 
which  become  red  when  ripe. 

The  development  of  the  spores  of  S.  annu- 
lina  has  been  obseiwed  by  several  authors ; 
and  Cohn  has  recently  published  an  accoimt 
of  the  formation  of  spennatozoids  in  distinct 
cells,  exercising  a fertilizing  function.  The 
filaments  (which  alwaysterminate  in  pointed 
hair-like'ends)  present,  when  actively  vege- 
tating, the  excavated  or  banded  appearance 
of  the  green  contents  above  noticed;  the 
vacuoles  separating  the  bands  have  a proper, 
colourless,  mucilaginous  coat.  When  about 
to  produce  spores  the  regularity  of  the  bands 
vanishes,  the  vacuoles  midtiply  in  number  in 
the  substance  of  the  bands,  and  the  contents 
present  the  appearance  of  a green  froth  with 
starch-granules  scattered  through  it.  After 
a time  a number  of  green  corpuscles  (the 
spores)  appear  in  the  median  line  of  the  cell ; 
these  assume  a stellate  shape,  with  radiating 
threads  of  protoplasm  connecting  them  to- 
ether ; they  soon  appear  in  paim,  separated 
y transverse  false  septa  formed  by  the 
flattened  vesicles  of  the  vacuoles.  The  spores 
gradually  become  better  defined,  and  the 
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false  septa  disappear;  then  the  j'oun^  spores 
present  themselves  as  globulai’  bodies,  de- 
void at  this  time  of  a cellulose  coat.  From 
two  to  six  minute  orifices  ai'e  perceptible  at 
this  time  in  the  partially  softened  wall  of 
the  parent  ceU.  While  these  phsenomena  are 
occurring  in  some  of  the  cells,  a diflerent 
change  takes  place  in  others.  The  green 
bands  assume  a reddish-yellow  colour,  their 
starch  disappears,  and  they  are  OTadually 
converted  into  myriads  of  short  stick-shaped 
bodies,  which  brealc  apaii;  and  “swarm”  in 
vast  numbers,  filling  the  whole  ceU,  moving 
activelyin  all  directions.  The  gelatinous  coat 
of  some  of  the  vacuoles  sometimes  remains 
intact ; and  these  then  lie  free  in  the  cavity 
of  the  cell,  and  are  often  earned  about  by 
the  rapid  motion  of  the  corpuscles.  Orifices 
are  meanwhile  fonned  in  these  cells  also, 
through  which  the  stick-shaped  bodies 
(spermatozoids)  escape  into  the  water.  Their 
length  is  about  1-3000".  Their  hinder  end 
now  appears  somewhat  swollen,  and  they 
bear  two  long  cilia  on  the  pointed  beak — in 
fact  resembling  the  microgonidia  of  the  other 
Confervoids.  Cohn  states  he  has  seen  them 
accumulate  around  the  orifices  of  the  spore- 
ceUs,  enter  into  the  cavities  of  these,  and 
swarm  about  in  the  interior,  in  considerable 
numbers,  at  length  adhering  to  the  young 
spores.  The  spores  then  acquire  a mem- 
brane, and  under  this  a second,  which  is 
at  first  smooth,  but  afterwards  presents  a 
epinulose  or  stellate  appearance;  the  first 
coat  is  then  thrown  off,  and  a third,  smooth 
coat  appears  under  the  stellate  coat,  closely 
investing  the  contents.  These  conditions 
resemble  those  of  the  spores  of  Spirogyba 
and  other  Confervoids ; Spirogyra,  however, 
retains  the  outer  coat  until  germination. 
Tlie  green  contents  of  the  spores  ultimately 
turn  red.  Their  size  and  number  in  a cell 
vary  much. 

Cohn  has  also  observed  the  germination 
of  these  spores,  which  is  interesting  in  se- 
veral respects.  Their  ordinaiy  size  is  fi’om 
1-1200  to  1-1600";  and  they  present,  as 
above  mentioned,  two  coats,  the  outer  ele- 
gantly marked ; most  authors  describe  it  as 
stellate;  Kutzin^  asserts  that  it  is  spirally 
folded.  The  real  fact  is,  that  it  is  plaited 
in  the  direction  of  ‘ meridians  ’ from  pole  to 
pole,  and  thus  appears  stellate  when  seen  at 
either  pole,  marked  with  lines  when  seen 
sideways.  The  spores  do  not  appear  to  ger- 
minate until  the  spring  following  their  pro- 
duction. The  red  contents  begin  to  assume 
a green  colour  from  the  sui-face  inwai’ds. 


divide  into  two,  then  into  fom'  or  eight 
portions,  which  brealc  out  fi’om  the  spore- 
cell, and  swim  about  as  free  biciliated  zoo- 
spores, of  globular  or  shortly  cylindrical 
form,  fi^om  1-2280  to  1-1680"  long,  either 
bright  red  or  particoloured  red  and  ^een, 
the  point  beaiing  the  cilia,  however,  always 
colourless.  After  a time  they  become 
coated  with  a cellulose  membrane,  cease  to 
move,  and  grow  into  a spindle-shaped  body, 
the  ends  prolonged  into  hair-like  points. 
The  growth  appears  to  be  always  in  the 
middle,  the  hair-like  points  remaining ; 
thus  the  spindle-shape  is  retained  imtil  the 
length  reaches  1-24"  or  more,  and  the  fii-st 
septum  appears  in  the  middle  of  the 
filament. 

S.  annulina  (PI.  6.  fig.  14)  appears  to  be 
the  only  well-known  form.  R is  a rare 
Conferva,  growing  on  flooded  fields;  it 
does  not  seem  to  have  been  recorded  in 
Britain. 

For  Sph.  crispa  and  punctata,  see  Ulo- 
THRIX. 

Bibl.  Kiitz.  Sp.  Alg.  p.  362,  Tab.  Fhyc. 
iii.  pi.  31 ; A.  Brarm,  Verjimgung,  ^c.  {Ray 
Soc.  Vol.  1853,  p.  165) ; Cohn,  JBericht.  Ber- 
lin. Akad.  May  1856 ; Ann.  des  Sc.  Nat.  4 sdr. 
V.  p.  187 ; Ann.  Nat.  Hist.  2 ser.  viii.  p.  81 ; 
Cienkowski,  Bot.  Zeit.  xiii.  p.  777. 

SPBLFROPSIS,  L^v. — ^A  genus  of  Sphse- 
ronemei  (Coniomycetous  Fimgi),  growing 
upon  stems,  &c.,  apparently  oMy  stylospo- 
rous  forms  of  Sphaenaceous  genera. 

Bibl.  Fries,  Summa  Veget.  p.  419 ; Tu- 
lasne,  Ann.  des  Sc.  Nat.  4 sdr.  v.  p.  115. 

SPILEROSIRA,  Ehr.  See  \toLVOx. 

SPH^ROZOSMA,  Corda.— A genus  of 
Desmidiaceae. 

Char.  Filamentous;  filaments  flat,  fra- 
^e,  their  component  cells  closely  imited 
by  means  of  minute  (glandidar)  processes, 
and  deeply  divided  on  each  side  into  two 
segments. 

1.  S.  vertehratum  (PI.  10.  fig.  9,  fi’ont  view ; 
fig.  10,  side  view).  Cells  about  as  long  as 
broad ; connecting  processes  oblique,  one  on 
each  side.  Length  of  cell  1-1430". 

Not  uncommon. 

2.  S.  excacatum.  Cells  longer  than  broad ; 
connecting  processes  sessile,  two  on  each 
side.  Length  of  ceU  1-2670". 

After  separation  the  cells  conjugate;  spo- 
rangia elliptical. 

Bibl.  Ralfs,  Bnt.  Besmid.  p.  66. 

SPH/EROZYGA,  Agardh  (Anahaina, 
Bory,  Br^bisson).— A genus  of  Nostocha- 
CO80,  differing  from  the  allied  genera  only  in 
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the  microscopic  characters  of  the  filaments, 
the  sporangi^  cells  being  separated  by  vesi- 
cular cells.  As  the  sporangial  cells  are  de- 
veloped from  the  ordinary  cells,  and  this 
gradually,  the  vesicular  cell  will  appear  at 
certain  epochs  to  have  a sporangial  cell  on 
one  side  and  an  ordinary  cell  on  the  other ; 
but  this  arises  merely  from  the  fact  that 
the  sporangial  cells  are  developed  singly 
and  successively,  first  one  on  one  side  of 
the  vesicular  cell  and  then  one  on  the  other, 
and  so  on,  to  whatever  number  of  adjacent 
sporangial  cells  there  may  be  developed  on 
either  side  of  the  vesicular  cell ; and  those 
nearest  the  latter  will  therefore  always  be 
the  largest,  until  the  whole  have  acquired 
the  full  size.  Ealfs  describes  seven  British 
species. 

* Filameyits  moniliforni ; sporangia  elongated, 
not  turgid. 

1.  S.  Carmichaelii,  Haiwey.  — Filaments 
with  tapering  exfremities ; ordinary  joints 
distinct,  subquadrate;  sporangial  cells  ob- 
long ; vesicular  cells  spherical. — Ralfs,  Ann. 
Nat.  Hist.  2 ser.  v.  pi.  8.  fig.  7 ; Haiwey,  Phyc. 
Brit.  pi.  113  A ; Brit.  Mar.  Alqce,  2nd  ed. 
pi.  27  fig.  D. 

Belonia  torulosa,  Cannichael ; Sphisrozyga 
compacta,  Kiitzing,  Phyc.  Generalis.  Ana- 
baina  manna,  Br^isson;  Cylindrospermum 
Cai’michaelii,  Kiitzing,  Sp.  Alg.  294,  Tab. 
Phyc.  i.  pi.  99. 

Var.  tenuissima,  with  very  slender  fila- 
ments. Fonning  a tender,  very  thin  sfra- 
tum  of  a dark  or  bluish-green  coloim,  on  the 
damp  soil  of  salt-marshes  flooded  at  spring- 
tides,  more  rarely  in  brackish  ditches  or  upon 
decaying  marine  Algae. 

The  best  distinctive  marks  of  this  species 
are  the  “subacute  extremities  conibined 
with  the  short  filament  and  littoral  habit.” 

2.  S.  Jacobi,  Agardh. — Filaments  elon- 
gated, their  ends  usually  attenuated ; ordi- 
nary cells  subspherical ; vesicular  cells  sphe- 
ricid ; sporangial  cells  oblong  or  cylindncal. 
— Ralfs,  1.  c.  pi.  8.  fig.  8 ; &ig.  Bot.  2826. 
fig.  2.  Forming  thick,  bluish-green,  gela- 
tinous masses,  from  which  the  filaments 
issue  in  long  rays.  Fresh  water. 

3.  S.  elastica,  Agardh. — Dissepiments  con- 
spicuous ; ordinary  cells  quadrate ; vesicular 
cells  elliptic  ; sporangial  cells  cylindrical, 
tinincate. — Ralfs,  1.  c.  pi.  8.  fig.  9.  Cylindro- 
spernmm elongatu7n,}^dtz.  Tab. Phyc.  i.  pi. 99. 
fig.  3.  Forming  a tender  stratum,  of  a deep 
bluish  colour,  in  bogs. 


**  Filaments  monilifoi'm ; sporangia  turgid, 
much  broader  than  the  ordinary  cells. 

4.  <S,Rroom«‘,Thwaites. — Filaments  elon- 
gated ; ordinary  cells  suborbicidar ; vesicu- 
lai‘  cells  baiTel-shaped  or  elliptic ; sporangial 
cells  elliptic,  catenate. — Ralfs,  1.  c.  pi.  7. 
fig.  10.  Forming  a finnish  bluish-  or  yel- 
lowish-green stratum  in  brackish  ditches. 

5.  S.  Berkeleyana,  Thwaites. — Ordinary 
cells  spherical  or  slightly  compressed ; vesi- 
cular cells  spheroidal,  compressed,  as  broad 
as  the  lai’ge,  tiu'gid-elliptic,  sporangial  cells. 
--Ralfs,  1.  c.  pi.  8.  fig.  11.  In  brackish 
ditches. 

6.  S.  Mooreana,  Ralfs.  — Ordinary  cells 
subspherical;  vesicular  cells  barrel-shaped, 
much  naiTower  than  the  large,  broadly 
elliptical  sporangial  cells. — Ralfs,  1.  c.  pi.  8. 
fig.  12.  An  Irish  species. 

*♦*  Dissepiments  obscure;  cells  longer  than 
broad. 

7.  S.  leptosperma  (Kiitzingj. — Filaments 
elongated,  not  consfricted  at  the  dissepi- 
ments ; ordinary  cells  longer  than  broad, 
confluent ; vesicidar  cells  elliptic ; sporan- 
gial cells  linear. — Ralfs,  1.  c.  pi.  8.  fig.  13. 
Cylindrospermum  leptospennum,  Kiitzing, 
Tab.  Phyc.  i.  pi.  99.  fig.  2.  Forming  large 
shapeless  gelatinous  masses  in  still  waters, 
varying  from  deep  green  to  yellowish  green, 
or,  when  the  filaments  are  compai’atively 
few,  nearly  colourless.  Distingui^ed  espe- 
cially by  the  “ confluent  ordinary  cells  with 
obscure  dissepiments.” 

Bmi/.  As  above. 

SPHAGNACE^.— A famtiy  of  Clado- 
carpous  Mosses,  of  peculiar  habit,  growing 
on  bogs,  &c.,  distinguished  especially  by  the 
mode  of  branching,  the  structure  of  the 
leaves,  sporanges,  and  antheridia,  and  by 
the  absence  of  roots,  except  in  the  early 
stf^es  of  gi’owth. 

The  stem  of  the  Sphagna  is  composed  of 
three  layers  of  cells, — a cortical,  a medullary, 
and  a prosenchymatous  layer  intermediate, 
which  finally  becomes  somewhat  woody. 
The  primary  axis  is  indefinite  in  its  growth ; 
the  lateral  axes,  steiile  or  fertile,  are  an- 
nual. The  secondary  axes  are  fasciculate, 
and  being  pendent  or  reciuwed  upon  the 
stem,  they  fulfil  in  some  measm’e  the  func- 
tion of  roots.  The  leaves  are  remarkable  for 
the  ceUidar  structure,  being  composed  of 
two  kinds  of  cells,  namely,  narrow  and 
elongated  cells  filled  mth  chlorophyll,  con- 
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joined  into  a kind  of  network,  the  meshes 
of  which  are  occupied  by  large  hyaline  cells. 
The  hyaline  cells  contain,  in  all  but  one 
exotic  species,  a spiral  or  annular  secondary 
deposit  (PI.  39.  fig.  25)  characteristic  of 
this  family.  These  large  cells  also  become 
opened  by  regular  circular  pores  at  a certain 
stage  of  groivth. 

The  infiorescence  is  monoecious  or  di- 
oecious. The  antheridia  ai'e  produced  singly 
in  the  axils  of  perigonial  leaves  at  the  club- 
shaped  tips  of  short  branches.  They  are 

Eedicellate  and  roimdish,  like  those  of  the 
liverv'ortsj  they  produce  biciliated  sper- 
matozoids.  The  archegonia  are  found  about 
four  together,  sessile,  in  a tuft  of  perichse- 
tial  leaves  occupying  the  axis  of  a fascicle 
of  branches;  the  receptacle  subsequently 
elongating  into  a pedimcle,  bearing  a glo- 
bular capside,  entirely  suiTounded  by  the 
calyptra ; the  calyptra  is  ruptm'ed  near  the 
midme,  the  lower  part  persistent  and  con- 
tinuous with  the  fleshy  vaginule,  within 
which  the  capsule  is  seated  on  a bulb-like 
pedicel;  peristome  none;  opercidum  flattish, 
thrown  oft’  with  elasticity.  Spore-sac 
wanting ; columella  short,  not  reaching  the 
mouth  of  the  capsule.  Spores  apparently  of 
two  kinds,  some  enclosed  four  together  in 
parent  cells,  others  smaller,  sixteen  in  one 
mother  cell;  the  fonner  fertile,  the  latter 
stei-ile,  occuiTing  either  together  or  in  di- 
stinct capsules. 

British  Genus. 

Sphagnum,  Dill.  Character  that  of  the 
order.  Nine  species  occur  in  Britain,  some 
common  on  eveiw  bog,  distinguished  by 
their  brilliant  yellow-green  colour  and  the 
wet,  spongy  character  of  the  beds  they  form. 
The  leaves  are  very  interesting  microscopic 
objects. 

Bibl.  Wilson,  Bryologia  Brit.  p.  14 ; 
Schimper,  Ann.  des  Sc.  Nat.  4 s4r.  i.  p.  313. 

SPIDVGNOCCETIS,  Nees.— A genus  of 
Jungermannieae  (Hepaticaj),  containing  one 
species,  S.  (Jung.)  Sphagni,  an  elegant  little 
plant  growing  over  Sphagnum  and  other 
mosses  on  bogs ; attaching  itself  by  long 
radicdes,  numerous  on  the  under  side  of  the 
procumbent,  nearly  simple  stem.  The  gem- 
miferous branches  only  have  amphigastria. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  113 ; 
Brit.  Jung.  pi.  3-S,  and  Suppl.  pi.  2 ; Ekai’t, 
Syn.  Jung.  pi.  6.  figs.  43  & 48. 

SPHENEIjLA,  Kiitz. — A genus  of  Dia- 
tomaceaj. 

This  genus  appears  to  consist  of  the  de- 
tached ftustides  of  Go7?iphoncma. 


Kiitzing  describes  seven  species. 

S.  vulgaris  (PI.  14.  fig.  19). 

Bibl.  Kiitzing,  Bacill.  83,  and  Sp.  Alg.  62. 

SPHENOSIRA,  Ehr.,  Kiitz.— A genus 
of  freshwater  Diatomacese.  Diatomace.®, 
§ 41,  p.  224. 

S.  catena  (PI.  13.  fig.  26).  Not  British  ? 

Bibl.  Kiizting,  Sp.  Alg.  68. 

SPHINCTOCYSTIS,  Hass.  (Cymato- 
pleura,  Sm.).  A genus  of  Diatomacese. 

Char.  Frustules  fr'ee,  single ; in  fr’ont  view 
linear,  with  undulate  margins;  valves  ob- 
long or  elliptical,  sometimes  constricted  in 
the  middle.  Aquatic. 

Valves  with  coarse,  transverse  or  nearly 
transverse,  rounded  elevations  appearing  as 
dark  bands,  an  interrupted  median  line, 
coarse  marginal  dots  and  transverse  striae, 
but  neither  alae  nor  nodules. 

Five  British  species. 

1.  S.  solea  (PI.  12.  fig.  23).  Valves  linear- 
elliptic,  naiTowed  on  each  side  towards  the 
middle,  transverse  striae  evident ; extreme 
length  1-216". 

Undulations  six.  Common. 

S.  Much  shorter,  undulations  four,  ends 
apicidate. 

2.  S.  eUiptica  (PI.  12.  fig.  24).  Valves 
broadly  elliptic  or  elliptic-oblong,  strim  ob- 
scm-e,  imdidations  four  or  five ; length 
1-280". 

Common. 

3.  S.  hibernica.  Valves  broadly  elliptic, 
acuminate,  undulations  three;  length  1-250". 

Bibl.  Hassall,  Brit.  Freshw.  Algce,  436 ; 
Smith,  Brit.  Fiat.  i.  36 ; Kiitzing,  Sp.  Alg. 

SPIHNCTRINA. — A genus  of  Calycieae 
(Gymnocarpous  Lichens),  with  little  stalk- 
like excipula  and  scarcely  distinguishable 
thaUus,  groivdng  on  leaves  or  on  other 
Lichens. 

Bibl.  Leighton,  Ann.  Nat.  Hist.  2 ser. 
xix.  p.  132. 

SPICULA  (plural  of  spictdum). — ^In  some 
of  the  Invertebrata,  firmness  is  given  to  the 
body  by  a rudimentary  external  skeleton 
consisting  of  a number  of  curiously  shaped 
microscopic  bodies,  many  of  which  ai’e  of  a 
needle-like  form,  often  containing  a cavity, 
and  denominated  spicula.  They  are  met 
with  in  endless  vanety  of  fonn  m sponges 
(PI.  37,  the  lettered  objects),  where  they 
usually  consist  of  silex.  They  also  occur  in 
the  Echinodennata  (PI.  37.  figs.  1 h,  i,  k,  I, 
and  19  a,  b,  c),  the  Foraminifera  (PI,  18. 
fig.  24),  and  in  the  Mollusca,  in  these  in- 
stances being  calcareous. 

There  can  scarcely  be  doubt  that  spicida 
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are  homologous  with  the  elements  of  shell ; 
but  little  or  nothing  is  Imown  of  their 
development. 

Spicula  form  very  interesting  micro- 
scopic objects,  on  account  of  their  remai’k- 
able  forms. 

To  prepare  them,  the  animal  substance 
in  _ which  they  are  contained  should  be 
boiled  with  nitric  acid  if  they  are  composed 
of  silex,  and  with  dilute  solution  of  potash 
if  they  consist  of  lime-salts.  They  may  be 
preserved  by  moimting  in  Canada  balsam. 

They  are  commonly  met  with  in  sea- 
mud. 

SPIDERS.  See  Abachnida  and  Aba- 
NBiDA,  and  for  Red  Spider,  Gamasus. 

SPILOCiEA,  Fi\ — ^A  genus  of  Torulacei 
(Coniomycetous  Fungi).  S.  Point  occurs 
upon  apples,  in  contiguous  effused  patches, 
from  which  the  epideimis  separates  m frag- 
ments, exposing  the  simple  globular  spores, 
adherent  to  each  other  and  to  the  matrix. 

Bebl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  360  j 
Fries,  Summa  Veget.  p.  482. 

SPINES  OF  Animals. — These  are  pro- 
perly stout  rigid  and  pointed  processes  of 
the  integument,  formed  externally  by  the 
epideimis,  and  internally  of  a portion  of  the 
cutis  or  corresponding  structure ; but  the 
term  is  frequently  applied  to  stout  rigid  and 
pointed  processes  of  the  epidermis  omy. 

See  Haibs,  and  the  notices  of  the  struc- 
ture of  the  integument  under  the  heads  of 
the  various  classes. 

SPIRACLES  or  Stigmata  of  animals. 
— The  external  orifices  of  the  tracheie  of 
Insects  and  Arachnida.  The  respiratory 
tubes  of  these  animals  have  no  communica- 
tion with  the  mouth,  hut  terminate  exter- 
nally in  orifices  situated  upon  the  surface  of 
the  thorax  or  abdomen.  These  are  mostly 
rounded  or  elliptical  (PI.  28.  figs.  3,  7,  8, 
and  9 a),  sometimes  in  the  form  of  small 
clefts,  and  are  often  furnished  with  a kind 
of  moveable  valve,  or  bounded  by  a thick- 
ened rim ; sometimes  a sieve-like  structure 
(PI.  27.  fig.  34)  prevents  the  admission  of 
foreign  bodies,  or  they  are  smuounded  by 
hairs  or  scales  effecting  the  same  purpose. 

They  are  often  situated  at  the  lateral 
and  upper  portions  of  the  abdomen,  at  the 
posteiTor,  lateral,  and  upper  part  of  the 
thorax,  &c. 

See  Abachnida,  Insects,  and  the  heads 
of  the  genera. 

SPIRAL  STRUCTURES  op  Plants.— 
Among  the  most  elegant  of  the  microscopic 
objects  furnished  by  the  Vegetable  King- 


dom are  the  various  fonns  of  the  secondary 
deposits  upon  the  walls  of  cells,  vessels,  and 
ducts,  &c.,  which  present  the  appeai-ance  of 
fibres  coiled  into  perfect  spirals,  or  of  spiral 
fibres  either  with  the  coils  detached  and 
forming  rings,  or  with  the  coils  more  or  less 
connected  by  cross-pieces,  producing  a re- 
ticulated structure. 

Under  the  head  of  Secondaby  Deposits 
it  is  stated  that  this  spual-fibrous  deposit 
may  be  taken  as  the  character  of  a group  of 
structures  to  be  contrasted  with  those  struc- 
tures described  as  Pitted,  and  that  the 
essential  distinction  in  the  nature  of  these 
two  groups  lies  in  the  greater  extent  to 
which  the  primary  wall  is  covered  in  , the 
pitted  structures.  This  is  not  quite  absolute 
in  reference  to  all  spiral-fibrous  structures, 
as  in  the  true  unreliable  spii-al  vessels  and 
similar  organs  the  cods  of  the  spiral  fibres 
are  often  closely  in  contact,  although  not 
adherent  to  each  other.  It  has  been  stated 
that  the  various  forms  of  the  open  spiral, 
annular,  and  reticulated  deposits  are  modi- 
fications of  the  simple  close  spiral ; but  this 
must  be  understood  only  in  a morpholo- 
gical sense,  since  there  is  no  actual  ^ange 
of  condition  ensuing  with  age,  as  has  been 
assumed  by  some  authors,  the  fibrous  layers 
being  always  originally  deposited  on  the 
primary  wall  in  the  foim  and  pattern  which 
they  ultimately  possess.  There  appears  to 
be  no  real  opening  of  the  spirals  or  break- 
ing up  into  lings,  in  consequence  of  the 
expansion  of  the  primaiy  wall  to  which 
they  are  attached. 

It  will  be  convenient,  in  the  first  place, 
to  speak  of  the  distinct  well-marked  struc- 
tures ordinarily  known  as  spiral  cells  and 
vessels,  occurring  in  the  stems,  leaves,  &c. 
of  the  higher  plants,  before  describing  cer- 
tain other  fonns  found  in  special  organs, 
and  to  reserve  to  the  end  some  points  re- 
lating to  the  ultimate  constitution  of  the 
secondary  membranes  of  cells.  Spiral 
structures  are  usually  divided  into  true 
spiral,  annular,  reticulated,  and  scakiriform 
organs. 

Spiral  cells  and  vessels  are  perhaps  the 
most  generally  diffused  of  the  forms.  The 
name  spiral  vessel  is  given  to  elongated 
cylindrical  cells  tapering  to  a point  at  both 
ends,  mth  a spiral-fibrous  deposit  lining  the 
primaiy  wall  (fig.  669,  and  PI.  39.  figs.  8, 11, 
12) ; the  spiral  fibre  may  be  either  single, 
as  is  most  common,  double  (fig.  659) ; or 
a number  of  fibres  may  run  parallel  {3Iu- 
sa,  Nepenthes,  Zingiberacece,  Marantacecs). 
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These  spiral  vessels  occur  as  the  first  vascu- 
lar formation  outside  the  pith  (Mkdui.lary 
Sheath)  in  almost  all  the  Dicotyledons 
(fig.  660),  and  as  the  firat  vascular  forma- 

Fig.  659.  Fig.  660. 


Fig.  659.  i'ra^ents  of  spiral  vessels  from  the  Melon. 
Magnified  200  diameters. 

Fig.  660.  Magnified  diagram  of  a section  of  the  base  of 
a leaf-stalk  arising  from  a Dicot3rledonous  shoot,  showing 
the  position  of  the  spiral  vessels  in  the  leaf-stalk  and  next 
the  pith  of  the  shoot,  the  spiral  fibres  being  uncoiled  and 
a little  drawn  out. 

tion  in  the  vascular  bundles  of  the  stems  of 
Monocotyledons ; also  of  all  other  vascular 
bundles,  forming  the  ribs  or  veins  of  pe- 
tioles, leaves,  bracts,  sepals,  petalfs,  &c.  In 
the  internal  organs  they  can  only  be  ob- 
served in  sections,  or  when  extracted  by 
maceration;  in  delicate  vessels  and  petals 
they  may  often  be  observed  through  the 
transparent  epidermis.  The  coiled  spiral 
fibre  is  mostly  elastic  enough  to  Dear 
stretching  open  like  a wire  spring ; in  this 
case  the  pnmary  waU  is  tom  between  the 
coils,  and  its  ragged  edges  may  sometimes 
be  detected.  The  imcoUed  fibres  are  often 
seen  still  imbroken  when  a hyacinth  or 
similar  leaf  is  broken  across  and  the  pieces 
gently  drawn  apart.  Annular  vessels  closely 
resemble  the  preceding,  except  that  the 
fibrous  deposits  are  in  the  form  of  detached 
rings  (fig.  661)  ; they  are  the  rarest  forms ; 
they  are  emecially  remarkable  in  the  Equi- 
seteceee.  The  reticulated,  again,  have  irre- 
gular spiral  coils  or  rings  connected  more 
or  less  by  perpendicular  or  oblique  bars 
(fig.  662,  and  Pi.  39.  fig.  9)  into  a network ; 
these  two  modifications  are  usually  of  larger 
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diameter  than  the  true  spiral  vessel,  _ and 
the  reticulated  larger  (also  of  later  origin  in 
the  organs)  than  the  annular.  However, 
mixed  forms  occur  not  uncommonly,  partly 
annulai’,  paiiily  spiral  or  reticulated  (fig.  663). 

Fig.  661.  Fig.  662.  Fig.  663. 


Fig.  fifil.  Fragment  of  an  annular  vessel  from  the 
Melon.  Magnified  200  diameters. 

Fig.  662.  Portion  of  a reticulated  vessel  from  the  Melon. 
Magnified  200  diameters. 

Fig.  663.  Fragment  of  a spiral  and  annular  vessel  from 
the  Melon.  Magnified  200  ^ameters. 

They  are  found  in  similar  situations,  but 
generally  do  not  extend  into  the  more  de- 
licate organs.  Spiral,  annular,  and  reticu- 
lated vessels  may  oe  prepared  in  most  beau- 
tiful forms  and  large  size  from  portions  of 
the  leaf-stalk  of  rhubarb,  of  the  stem  of  the 
garden  balsam,  the  melon,  &c. 

Spiral  and  other  vessels  are  usually  sim- 
ple at  first  (branched  ^iral  vessels  do  occur, 
more  rarely),  but  ordinarily  unite  together 
by  a kind  of  fusion ; the  conical  extremities 
overlap  to  a cei-tain  extent  (fig.  659),  and 
thus  the  articulation  is  more  or  less  oblique. 
This  fusion  is  much  more  evident  and  com- 
plicated in  roots,  rhizomes,  and  abbreviated 
stems,  than  in  stems  with  developed  inter- 
nodes. The  elementary  cells  are  then  gene- 
rally much  shorter,  and  the  vessels  formed 
from  them  branch  out  in  various  directions 
through  the  tissue.  This  is  very  well  seen 
in  the  roots  of  many  herbaceous  plants, 
such  as  the  dandelion,  chicory,  &c.,  and  at 
the  point  of  origin  of  the  vascidar  brmdles 
of  adventitious  roots  generally. 

The  above-mentioned  confluent  spiral 
vessels  pass  insensibly  into  the  ducts,  which 
are  simrlar  confluent  rows  of  cells  forming 
parts  of  the  solid  wood  of  stems,  composed 
of  cells  with  flat  ends  applied  together. 
They  may  resemble  in  therr  marirings  the 
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Fig.  664. 


S receding  foma,  but  in  their  varied  con- 
itions  form  a series  leading  towai’ds  the 
Pitted  Ducts.  The  scalariform  vessels 
or  ducts  (fig.  664,  and  PI.  39.  fig.  10), 
so  called  from  the  lad- 
der-like markings,  are  a 
very  regular  form  of  the 
reticulated  type ; this 
regularity  appearing  to 
depend,  however,  upon 
the  relation  between  the 
markings  of  the  adja- 
cent organs.  In  the 
Pitted  Ducts  we  find 
the  pits  only  opposite  to 
other  pits,  therefore  on 
the  sides  adjacent  to 
other  ducts  or  to  cells; 
in  the  scalariform  ducts 
a spiral-fibrous  deposit 
is  conjoined  into  a net- 
work by  vertical  fibies  gf 

placed  opposite  the  in-  vessels  from  a Fern, 
tercellular  passages  or  Magnified  200  diameters, 
the  meeting  angles  of 
contiguous  cells  or  ducts,  leaving  regular 
slit-like  spaces  opposite  the  cavities  of  the 
adjacent  cells.  This  fomi  is  especially  cha- 
racteristic of  the  Ferns ; but  it  occurs  also 
commonly  in  the  Dicotyledons  in  a less 
regular  form,  passing  quite  insensibly  into 
Pitted  Ducts,  as  in  the  wood  of  Eryngium 
maritimum  (PI.  39.  fig.  21).  The  scalari- 
foi-m  vessels  of  Ferns  are  often  slightly 
imrollable. 

It  is  mentioned  imder  Pitted  Struc- 
TUBES,  also,  that  a combination  of  the  two 
types  sometimes  occurs  in  the  same  cell. 
This  is  the  case  in  the  ducts  of  the  Lime, 
Mezereon,  and  other  plants  (PI.  39.  figs.  4, 


13,  & 19). 

Besides  the  generaUy-difiFused  spiral  and 
other  vessels  and  ducts  above  _ described, 
cells,  properly  so  called,  that  is,  such  as 
never  become  elongated  veij  greatly  in  one 
particular  direction,  belonging  to  particular 
organs  and  plants,  present  the  same  Mnd  of 
markings.  The  ducts  and  vessels,  indeed, 
in  many  cases  iire  formed  of  very  short 
cellular  elements ; but  these  may  be  distin- 
guished from  proper  cellular  tissue  charac- 
terized by  spu’al  secondary  deposits.  Under 
this  head  may  be  cited  first  certain  wood- 
cells.  In  the  Cactacese,  the  prosenchyma- 
tous  tissue  of  the  stem  presents  remarkable 
spiral  and  annular  cells,  in  which  the  fibre 
becomes  so  much  thickened  that  it  projects 
like  a riband  set  with  its  edge  against  the 


cell-wall  (PI.  39.  fig.  7).  The  wood  of  the 
Misletoe  (figs.  666, 666)  also  exhibits  spiral- 
fibrous  cells ; that  of  the  Yew  (Taxus)  is 
composed  of  true  spiral -fibrous  cells  and 
others  with  bordered  Pits  and  an  internal 
spiral-fibre  in  addition  (PI.  39.  fig.  4).  . In 
the  stems  of  the  Leguminosae,  pai'enchy- 
matous  portions  occur  in  the  midst  of  the 
wood,  the  cells  of  which  exhibit  spiral  fibres 
( Ulex,  Spartiuin).  The  cellular  tissue  near 
the  surface  of  the  roots  of  the  epiphytic 
Orchids  (PI.  39.  fig.  6)  affords  another  ex- 
ample, as  also  some  of  the  subepidemial 
cells  of  the  leaves  (fig.  667).  The  layers  of 


Fig.  665.  Fig.  666.  Fig.  667. 


Fig.  665.  Annular-fibrous  cell  from  the  stem  of  Misle- 
toe. Magnified  200  diameters. 

Fig.  666.  Cell  intermediate  between  retieulated  and 
pitted,  from  the  Misletoe.  Magnified  200  diameters. 

Fig.  667.  Spiral-fibrous  cell  from  the  leaf  of  an  Orchid. 
Magnified  200  diameters. 

cells  lining  the  Anthers  of  Flowering 
plants  are  characterized  by  most  varied 
patterns  of  spiral  markings  (PI.  32.  figs.  1-5) ; 
in  these  cells,  moreover,  we  sometimes  see 
the  connexion  between  the  fibrous  and  ho- 
mogeneous deposits  well  illustrated,  as  the 
cells  may  have  one  or  more  sides  marked 
with  spiral  fibres,  while  the  remainder  of 
the  wall  is  covered  with  a continuous  layer. 
A similar  structm’e,  generally  with  perfect 
spiral  fibres,  occurs  in  the  walls  of  the  spo- 
ranges  of  Jungermannia,  Marchantia  (PI.  32. 
fig.  36),  and  other  Liverworts.  With  these 
are  nearly  connected  the  structm’es  called 
Elaters,  which  are  found  mixed  with  the 
spores  in  the  same  plants.  These  are  tu- 
bular cells  containing  a single  or  double 
elastic  spiral  fibre  (PI.  32.  figs.  36-38), 
exactly  analogous  to  the  spiral  vessel  in 
structoe.  Elaters  of  similty  natm-e  occur 
even  among  the  Fungi,  as  in  the  gporange 
of  Trichia  (PI.  32.  figs.  39, 40).  The  ela- 
ters of  the  Equisetaceae  (fig.  206,  p.  265) 
are  of  different  character,  consisting  of  four 
short  filaments  with  clavate  ends,  attached 
at  one  side  of  the  spore  and  qriginallv 
coiled  round  it,  idtimately  unrolling  with 
elasticity.  They  appety  to  be  formed  by 
the  deposition  of  a spiral-fibrous  layer  on 
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the  wall  of  the  parent  cell  of  the  epore, 
within  which  the  true  (single)  spore-mem- 
brane  is  formed,  unadherent ; and  when  the 
spore  is  ripe,  the  spiral-fibrous  layer  splits 
up  and  starts  away  from  the  inner  coat. 
An  elegant  spiral  and  annular  fibrous  struc- 
ture is  dso  met  with  in  the  large  cells  of  the 
leaves  of  the  Sphagnace.®  (PI.  39.  fig.  26) ; 
this  is  exactly  analogous  to  the  similar  de- 
posits in  the  higher  plants.  Spiral  layers 
are  foimd,  less  distinctly,  in  the  radical 
hairs  growing  fi’oni  the  lowrer  surface  of  the 
frond  of  Mauchantia.  Nageli  regai-ds 
them  as  folds  of  an  inner  layer  of  mem- 
brane ; but  they  appear  to  be  regular  secon- 
dary deposits. 

Lastly,  the  hairs  and  similar  epidermal 
appendages  sometimes  exhibit  spiral-fibrous 
deposits.  An  umnUable  spiral  fibre  is 
beautifully  arranged  in  the  cells  foiining 
the  mealy  coating  of  the  seed  of  Coheea 
scandem  (Pl.  21.  fig.  20).  The  seeds  of  many 
of  the  Acanthaceae  (PI.  21.  figs.  21  & 24), 
CoUomta  (PI.  21.  fig.  22),  the  pericarp  of 
some  of  the  Labiatae  (PI.  21.  fig.  23)  and 
Compositae  (Senecio)  bear-  tubular  hairs, 
consisting  of  cells  with  a spiral  or  annular 
fibre  in  their  inteiior  (see  Hairs  of  Plants). 
The  stmcture  of  the  hairs  of  Collomia, 
RueUici,  &c.  has  been  much  discussed,  but 
it  seems  veiy  simple  : they  appear  to  con- 
sist of  a short  tubular  cell,  upon  the  wall  of 
which  a closelj'^  coiled  elastic  spiral-fibrous 
layer  is  deposited;  during  the  ripening  of 
the  seed  the  primary  membrane  imdergoes 
a metamorphosis  into  a substance  related  to 
amyloid  (or  bassorin?),  which  softens  and 
swells  up  when  placed  in  water,  allowing 
the  spiral  fibre  to  extend  itself  (PI.  21. 
figs.  21, 22  b,  c).  Sulphmic  acid  and  iodine 
give  the  swollen  gum-like  envelope  a pur- 
plish tint. 

Another  and  less  di.stinctly  marked  spiral 
arrangement  of  the  substance  of  the  cell- 
walls  occurs  in  the  form  of  cracks  or  gaps 
in  certain  of  the  layers  of  the  secondary 
deposits,  running  more  or  less  round  the 
cell,  appearing  like  iiTegular  spiral  streaks ; 
these  are  sometimes  present  in  the  earlier 
secondary  layers  and  not  in  the  later,  so 
that  the  “cracks”  are  covered  in  by  the 
latter  and  converted  into  canals  in  the  sub- 
stance of  the  cell-wall.  These  occm’  in  the 
wood-cells  of  Henmndia  sonora,  in  the  pros- 
enchj-matous  cells  of  the  vascular  bundles 
of  Carmta  urens,  Phcanix,  Metroxylon,  and 
probably  in  other  cases.  Something  similar 
may  be  detected  in  the  wood-cells  of  Pinm 


(PI.  39.  fig.  1),  especially  after  toeatment 
with  boiling  nitiic  acid.  In  liber-cells  a 
miral  textoe  is  for  more  generally  evident. 
In  Vinca,  for  instance  (PI.  39.  fig.  30),  and 
other  Apocynaceous  plants,  a delicate  spiral 
striation  of  the  wall  is  evident  in  its  natural 
state,  beautifully  regular  in  its  arrange- 
ment; a similar  appearance  may  often  be 
detected  in  the  walls  of  thickened  hairs, 
especially  when  acids  are  applied,  as  in 
Cotton  (PI.  21.  fig.  1 b),  particularly  in  gim- 
cotton  (fig.  1 c) ; sometimes  with  interme- 
diate slits,  as  in  Urtica  (PI.  21.  fig.  8),  &c. ; 
and  by  boiling  with  nitric  acid,  a minute 
spiral-fibrous  structure  may  be  detected  in 
the  secondary  layers  of  the  liber-cells  of  very 
many  plants,  as  of  Flax  (PI.  21.  fig.  2 b,  c). 
Coir  (PI.  21.  fig.  6«,  6),  Bcehneria  (PI.  21. 
fig.  2 b,  c),  &c.  AU  these  spiral  structures 
belong  to  the  secondary  deposits  of  the 
cells ; they  are  mostly  distinguishable  from 
those  previously  described  by  being  thinner 
places  or  lines  left  bare,  instead  of  being  lines 
of  deposit. 

_We  have  observed  a somewhat  similar 
^iral  sti’eaking  of  the  walls  of  Hydrodictyon, 
depending  on  slits  in  certain  of  the  laminae. 
Some  of  the  genera  of  Oscillatoriacem,  as 
Amactis  (PI.  4.  fig.  16  5)  and  Schizosiphon 
(PI.  4.  fig.  13  d,  e),  also  present  a spiral- 
fibrous  decomposition  of  their  cellulose 
coats  when  old ; and  we  have  seen  a spiral 
marking  on  the  wall  of  Cladophora,  as  de- 
scribed by  Mitscherlich.  Agardh  has  re- 
cently stated  that  he  detected  a complicated 
^iral-fibrous  staructure  in  the  cell-wall  of 
Confervae,  extending,  however,  from  one 
cell  to  another;  and  he  regards  this  as  a 
proof  of  the  spiral  stmcture  oi primary  cell- 
membrane  generally;  and  he  says  he  has 
likewise  detected  an  analogous  spiral-fibrous 
stractiu’e  in  the  primary  cell-wall  of  the 
structiu’es  of  the  Phanerogaraia.  With  re* 
gard  to  the  fibiillous  stmctiue  of  the  walls 
of  the  Confervoids,  this  appears  comparable 
with  that  we  have  described  in  the  liber- 
cells,  especially  of  Vinca ; and  apparently  a 
delicate  spiral  sti-uctiu-e  of  this  kind  exists 
in  all  ceU-membranes  which  have  received 
thickening  layers;  but  in  reference  to  the 
coarse  interlaced  fibrils  figured  by  Agardh, 
we  believe  there  is  an  eiTor  of  observation. 
If  cells  of  the  fruit  of  the  white  snow-berry 
{Symphoricaipus)  are  allowed  to  dry  upon 
a slide,  they  fall  into  minute  creases,  often 
running  spirally ; if  boiled  in  nitric  acid, 
tliey  are  cleared  of  adhering  protoplasm, 
&c.,  and  minute  creases  or  folds  of  the  same 
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kind  are  produced  in  greater  abundance; 
but  a very  careful  examination  and  obser- 
vation of  the  ends  of  tlie  folds,  their  in’e- 
gidar  directions,  &c.,  and  especially  when 
coloured  with  iodine,  has  convinced  us  that 
in  this  case  no  real  spiral  structure  exists, 
although  at  first  sight  the  appearance  is 
very  deceptive.  These  fine  folds  must  not 
be  confounded  with  the  delicate  striation 
above  alluded  to.  This  striation,  however, 
existing  as  it  does  so  generally,  raises  an 
interesting  question  as  to  whether  the  se- 
condarxj  mexnbranes  are  always  composed  of 
delicate  fibrils.  Criiger  asserts  that  they 
are,  and  declares  that  he  has  resolved  every 
fonn  of  secondary  deposit  into  primitive 
fibrils,  in  liber-cells,  wood-ceUs,  parenchy- 
matous cells,  pitted  cells,  and  also  the  largo 
fibres  of  the  spiral  vessels,  &c.,  the  broken 
ends  of  which  he  represents  as  split  up  into 
a kind  of  brash  of  fibrils;  these  however 
cannot  be  isolated  so  as  to  trace  their 
course ; and  the  most  we  can  say  is  that 
the  membrane  often  tears  most  readily  in 
the  direction  of  the  striae ; and  in  some 
liber-cells,  moreover,  the  secondary  deposits 
tear  readily  into  perpendicidar  fibrils  after 
maceration  (PI.  21.  fig.  26  c).  The  deli- 
cate striation  of  the  membranes  of  the  Oon- 
fervae  and  slightly  thickened  liber-  or  par- 
enchyma-cells of  many  Flowering  plants 
form  a desirable  object  of  investigation  for 
those  accustomed  to  the  delicate  observa- 
tion of  the  markings  of  the  valves  of  the 
Diatomaceae.  The  use,  of  reagents,  such  as 
nitric  acid  and  solution  of  potash,  boiling, 
maceration,  and  other  means  must  be  em- 
ployed for  this  piupose,  controlled  always 
by  a careful  observation  of  the  sti’uetures  in 
their  natural  state  and  in  different  stages  of 
development.  It  is  not  impossible  that  all 
secondary  deposits  may  prove,  as_  Meyen 
assumed,  to  have  a fibrous  constitution,  and 
true  mexnhrane  to  be  confined  to  the  primary 
walls.  One  set  of  layers,  however,  seem 
always  to  resist  the  endeavour  to  resolve 
them  into  fibrils,  namely  those  of  the  horny 
and  fleshy  ALBU^ruN  of  seeds. 

As  to  the  mode  of  the  formation  of  spiral 
secondary  deposits,  little  is  certainly  known 
at  present.  Criiger  attributes  them  to  spiral 
circulation  of  the  secreting  protoplasm  over 
the  ceU-wall  in  the  position  of  the  future 
fibres.  We  believe  this  to  be  a somewhat 
speculative  notion.  Others  have  asserted 
that  they  ai-e  formed  by  gradual  collocation 
of  visible  granules ; this  is  certainly  an  eiTor. 
We  have  observed  the  gradual  formation  of 


the  spiral  band  in  the  elater  of  Marchcmtia, 
where  it  is  at  first  a taint  spiral  trace  with 
indistinct  edges;  as  it  grows  thicker,  the 
edges  become  more  and  more  defined,  and 
it  IS  produced  originally  in  the  exact  posi- 
tion and  pattern  which  it  subsequently  re- 
tains. Tr^cul  has  lately  published  an  ela- 
borate memoir,  reviving  an  old  notion  that 
the  spiral  and  other  fibrous  marlrings  are 
folds  of  membrane  thrown  inwards  from  the 
cell-wall.  We  believe  this  to  be  altogether 
a misconception. 

The  actively  moving  spiral  filaments  or 
Spehmatozoids  of  the  Ferns,  Mosses,  Cha- 
racese,  &c.,  have  nothing  in  common,  ex- 
cept the  spiral  form,  with  the  structures  de- 
scribed in  this  aificle;  they  belong  to  the 
protoplasmic  stractmes  or  ccU-contents,  as 
IS  also  the  case  vdth  the  spually-arranged 
green  contents  of  SpmoGYBA ; while  this 
article  refers  exclusively  to  cellulose  struc- 
tures belonging  to  the  cell-wall. 

See  also  Cell,  Vegetable ; Secondahy 
DEPOSITS ; Pitted  structuhes  ; and  Tis- 
sues, Vegetable. 

Blbl.  General  works  on  Vegetable  Ana- 
tomy. Schleiden,  Ann.  Nat.  Hist.  vi.  p.  35 
(from  the  Flora,  18.39) ; Taylor's  Sclent. 
Mem.  ii.  p.  281  (homMiiller' s Archw,  1838) ; 
Principles,  p.  42  ; Griffith,  Ann.  Nat.  Hist. 
X.  p.  109;  E.  Quekett,  Trans.  Mic.  Soc.  i. 
p.  1 ; Axxn.  Nat.  Hist.  xv.  p.  495 ; Mold, 
Verm.  Sclinft.  p.  285 (Ann.  des  Sc.Nat.2  sdr. 
xiv.  p.  242) ; Vegetable  Cell,  London,  1852, 
p.  14;  Botan.  Zeitimg,  xi.  p.  753  (1863); 
Agardh,  De  Cell.  Vegetab.  Limd.  1852 ; 
Criiger,  Botan.  Zeit.  xii.  pp.  67,  833  (1^4), 
xiii.  p.  601  (1855) ; Caspary,  Bot.  Zeit.  xi. 
p.  801(1863);  Tr5cid,ri««.  des  Sc.  Nat.  4 s6t. 
li.  p.  273;  Schacht,  I^anzenzelle,  Berlin, 
1852 ; Bot.  Zeit.  viii.  p.  697  (1850) ; Unger, 
Linncea,  xv.  p.  385  (1841)  ; _ Meyen,  I^an- 
zenphysiologie,  i. ; Mitscherlich,  Ann.  Nat. 
Hist.  ser.  2.  i.  p.  436. 

SPIRILLINA,  Ehr.— A doubtful  genus 
of  marine  Infusoria,  of  the  family  ArceUina. 

Char.  Shell  siliceous,  porous,  fonmng  a 
flat  spiral. 

S.  vivipara.  Shell  microscopic,  hyaline, 
smooth,  containing  nmnerous  embryo  shells. 
Foimd  in  America. 

Bibl.  Ehrenberg,  Abhandl.  d.  Berl.  Akad. 
1841.  pp.  402,  422. 

SPIRlLLINA,Ehr.,Willmson.— Agenus 

of  Foraminifera,  of  the  order  Monostegia. 

aiar.  Shell  consisting  of  a single  elon- 
gated chamber,  coiled  into  a flat  close  spnal ; 
orifice  simple,  as  wide  as  the  tube. 
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Four  recent  British  species : S.  foUaeea, 
perforata,  arenacea,  and  margaritifera ; also 
some  fossil. 

Bibl.  Williamson,  Rec,  For. ; Morris, 
Brit.  Foss.  p.  42. 

SPIRILLUM,  Ehr.— A genus  of  Vi- 
brionia. 

Char.  Consisting  of  a colourless,  tortuous, 
contractile  but  not  extensile  filament,  or 
a mdindrical  spiral. 

These  organisms,  foimd  in  infusions  and 
decomposing  liquids,  are  very  interesting 
objects  on  account  of  the  remarkable  cha- 
racter of  their  corkscrew-like  movements. 
They  multiply  by  transverse  division,  sepa- 
rating into  two  portions  while  in  motion. 
They  are  jointed  (or  septate  ?),  but  the 
joints  are  not  always  easy  of  detection. 
They  are  insoluble  in  boiling  potash.  Their 
structure  is  best  examined  when  they  are 

Ereseiwed  in  a di’y  state.  It  is  difficult  to 
now  where  to  place  them  in  a system ; but 
they  are  apparently  neai’est  related  to  the 
Oscillatoriaceous  Algse.  They  are  very 
diS’erent,  however,  from  Splbulina,  to 
which  they  have  been  compared.  Spiril- 
lum hryozoon  consists  of  the  spermatozoids 
of  Mosses. 

1.  S.  tenuc.  Filament  slightly  tortuous, 
indistinctly  jointed ; spfral  of  three  or  four 
turns  ; movement  active : length  I-IOOO" ; 
diam.  1-12,000". 

2.  S.  undula.  Filament  very  tortuous, 
distinctly  jointed;  spiral  of  one  or  one 
and  a half'  tiums;  length  1-1600";  diam. 
1-20,000". 

3.  S.  volutans  (PI.  3.  fig.  2.3).  Filaments 
very  tortuous,  distinctly  jointed;  spiral  of 
three,  four,  or  more  turns ; length  1-1400" ; 
diam.  1-14,000". 

4.  S.  plicatile  (Spiroch(eta  plicatilis,  Ehr.) 
(PI.  3.  fig.  22).  Filament  veiy  long ; coils 


very  nunierous ; movement 


undulating ; 


leimth  1-180" ; diam.  1-12,000". 

Bibl.  Ehrenb.  Inf  us.  p.  84;  Dujardin, 
Inf  us.  p.  223. 

_ SPIROCIIyETA,Ehr. — S.  plicatilis = Spi- 
rillum plicatile. 

SPmOCHONA,  Stein.— A genus  of  In- 
fusoria, of  the  family  Y orticellina. 

S.  gcmmipara  fVi.  25.  fig.  36)  is  found 
upon  the  branchial  plates  of  Gamrnarus  pu- 
lex,  where  also  its  remarkable  A.cineta-iovn\ 
(PI.  36.  fig.  30)  occurs. 

S.  Scheutcnii  is  met  with  upon  the  feathery 
setae  arising  from  the  terminal  joints  of  the 
post-abdominal  legs  of  Gnmmarus, 

Bibl.  Stein,  I)ie  Infus. 


SPIRODISCUS,  Ehr. — Under  the  name 
S.  fulvus,  Ehrenberg  places  among  the  In- 
fusoria, in  the  family  Vibrionia,  a brownish 
organism,  consisting  of  a short  discoidal  or 
much-flattened  helical  spiral,  1-1200"  in 
diameter,  and  foimd  in  Siberia.  It  exhi- 
bited a slow  movement.  Ehrenberg’s  figm’e 
gi-eatly  resembles  that  in  PI.  32.  fig.  34  (the 
upper  two),  without  the  cilia,  and  magnified 
200  instead  of  400  diameters. 

Bibl.  Ehrenberg,  Infus.  p.  86. 
SPIROGITRA  {Zygnema,  Agardh  in  part) 

S.  668). — ^A  genus  of  Zygnemacese  (Con- 
oid Algae),  mostly  very  elegant,  and  all 
very  interesting  on  account  of  their  struc- 
ture and  modes  of  development.  They  are 
gi’een  filaments,  floating  unattached  in 
standing  fresh  water.  They  consist  of 
jointed  tubes  (that  is,  rows  of  cylindrical 
cells),  sometimes  of  considerable  size,  in 
the  interior  of  which  the  green  colouring 
matter  is  arranged  in  one  or  more  spfral 
lines  rimning  round  the  walls,  these  spiral 
lines  presenting  bright  points  at  intervals 
along  thefr-  coiu-se  (PI.  6.  figs.  17,  26,  27). 
The  green  lines  consist  of  bands  of  proto- 
pl^m  coloured  green  by  chlorophyll;  the 
bright  points  are  in  some  stages  composed 
of  globules  of  similar  substance,  but  gene- 
rally they  are  occupied  by  starch-granules 
imbedded  in  the  proto- 
plasm ; smaller  starch- 
granules  also  occur  at 
certain  stages  through- 
out the  gi'een  band.  A 
remarkable  lenticular 
nucleus  is  also  present, 
suspended  in  the  centre 
of  the  cell  by  threads 
of  protoplasm  running 
out  to  the  primordial 
ufricle  lying  against  the 
cell-wall.  Sometimes 
this  nucleus  is  placed 
with  its  faces  towards 
the  side  wall  {S.  niticla, 

PI.  6.  fisr.  26);  some- 


Spirogyra  communis. 


Fragments  of  two 

^ ' - filaments  conjugatinp:. 

times  it  appears  to  be  a- 

nlaced  with  its  fo^es 
looking  up  and  down,  as  it  presents  the 
appearance  of  a naiTow  ellijise  when  seen 
sideways  (<S.  pellucida,  PI.  6.  fig.  27).  The 
laminated  structure  of  the  cell-walls  is  also 
cmious,  but  will  be  better  understood  after 
a sketch  of  the  mode  of  development. 

The  attractive  appearance  of  the  Spiro- 
gyrce  and  the  easily  observed  phnenomenon 
of  conjugation  have  caused  much  attention 
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to  te  paid  to  tliis  genus ; and  many  points  of 
their  history  have  been  detennined.  The 
cells  composing  the  filaments  all  mxdtiply 
simidtaneously  when  the  pLant  is  gi’owing, 
each  becoming  txvice  its  length  and  dividing 
into  two.  It  has  been  certainly  observed  by 
A.  Braun  and  Pringsheim  that  the  division 
is  preceded  by  a division  of  the  nucleus. 
From  this  interstitial  mode  of  growth  it  is 
evident  that  the  walls  of  the  cells  of  plants 
actively  vegetating  must  soon  become  com- 
posed of  a nmnber  of  layers  belonging  to  di- 
stinct generations  of  cells.  Thus,  supposing 
we  have  an  original  cell  a,  this  encloses  its 
progeny,  two  cells  & &,  and  when  these 
divide  again  and  come  to  enclose  respect- 
ively fl®  & c and  6^  & d,  the  parent-cell  a, 
stretched  to  four  times  its  original  length, 
still  encloses  the  whole.  The  laminae  be- 
longing to  the  respective  generations  do  not 
become  very  intimately  blended,  for  by  ma- 
ceration we  may  cause  the  outer  membranes 
to  soften  and  dissolve,  and  set  fi’ee  the 
younger  cells  intact.  The  older  membranes 
seem  to  have  become  thinner  by  stretching, 
or  by  solution,  midway  between  their  septa, 
since  on  maceration  we  may  often  see  them 
give  way  in  the  middle,  and  the  young  cells 
slip  out  from  them,  leaving  them  as  short 
hyaline  tubes  with  a diaphragm  in  the  mid- 
dle. The  ends  of  the  cells  of  some  species 
generally  present  a cmdous  appearance, 
which  might  be  compared  with  the  “pimt” 
of  a bottle,  only  it  is  a circular  fold  thro^vn 
in  from  the  cross  septmn.  It  is  attributed 
to  the  excessive  growth  of  the  membrane 
of  the  yormg  cells,  confined  in  space  by  the 
outer  parent-membrane.  The  filaments  of 
Spirogyra  are  consequently  very  instructive 
in  reference  to  vegetative  cell  - foi-mation. 
In  some  cases  the  half-dissolved  parent-ceU 
membranes  fonn  a delicate  but  well-defined 
gelatinous  coat  on  the  tube  (PL  6.  fig.  27_s). 

The  reproduction  of  this  genus  exhibits, 
besides  the  proper  conjugation,  other  phre- 
nomena,  the  amport  of  which  is  not  yet  fuUy 
determined.  The  conj  ugation  itself  has  been 
observed  by  almost  every  microscopist.  It 
consists  essentially  in  the  production  of  pa- 
pillary elevations  on  the  contiguous  walls 
of  the  cells  of  two  filaments  Ijdng  side 
by  side ; the  growth  of  these  papiUse  until 
they  come  in  contact ; and  their  coalescence 
so  as  to  form  a canal  of  commimication  be- 
tween the  two  cells  (fig.  668.  PI.  6.  fig.  18). 
When  this  is  accomplished,  the  contents  of 
one  of  the  cells  (the  contents  of  both  having 
meanwliilc  lost  their  characteristic  arrange- 


ment on  the  cell-walls)  pass  over  through 
the  cross  tube  into  the  otlier  cell,  when  the 
contents  of  both  become  blended  and  foim 
an  elliptical  free  body  (PI.  6.  fig.  18),  which 
acquires  cellulose  integuments  and  becomes 
a s^wre,  lying  free  in  the  parent  cell.  This 
process  is  accompanied  by  the  death  of  the 
parent  filaments,  conjugation  often  taking 
place  in  the  majority  of  the  cells : the  spores 
are  sometimes  set  free  by  decay  of  the  pa- 
rent-cell wall ; but  very  often  the  latter  re- 
mains undissolved  until  the  germination  of 
the  spore  (PI.  5.  fig.  19).  A modification  of 
this  mode  of  conjugation  occurs  in  some 
cases,  apparently  as  an  abnormal  process,  for 
it  has  been  observed  (Braun)  taking  place 
in  those  species  which  conjugate  as  above. 
It  occurs  in  solitary  filaments,  in  which  two 
contiguous  cells  produce  papillae  at  the  ad- 
joining ends,  growing  towards  each  other 
and  coalescing,  the  contents  of  one  of  the 
cells  thus  passing  into  the  next  cell  of  the 
same  filament.  A.  Braun  calls  this  “ chain- 
like ” conjugation,  in  contradistinction  to 
the  “ladder-like”  conjugation  above  de- 
scribed. As  the  two  forms  occur  associated, 
Kiitzing’s  genus  Rhynchonenia  and  others 
founded  upon  this  are  of  doubtfrd  value. 

The  ripe  spore  presents  the  appearance  of 
an  elliptical  body  enclosed  in  three  membra- 
nous coats,  the  outer  of  which  is  of  delicate 
texture  and  sepai’ated  by  an  interval  from 
the  next,  which  is  brownish  and  of  finn 
texture.  The  inmost  coat,  or  frue  spore- 
membrane,  is  again  delicate.  The  spores 
appear  to  rest  through  the  winter  after  they 
are  foiined,  and  to  genninate  in  spring,  in 
which  process  the  middle  coat  of  the  spore 
splits  at  one-  end,  longitudinally,  opening 
by  two  valves  to  allow  the  inner  to  grow 
forth,  which  bm’sts  through  the  outemiost 
sac,  in  the  form  of  a tube  (PI.  6.  fig.  19) 
which  soon  acqiiii’es  the  characteristic  ap- 
pearance of  the  parent  plants.  The  contents 
of  the  spore  are  brown  and  homogeneous 
during  the  stage  of  rest  (fig.  21) ; in  geimi- 
nation  they  become  gi'een  again,  and  ar- 
range themselves  in  the  spiral  bands  (fig.  22), 
which  become  more  distinct  as  the  cell 
elongates. 

Certain  other  occurrences  take  place  in 
the  cell-contents  of  the  Spirogyrcc,  tlie  rela- 
tion of  which  to  the  reproduction  is  not  so 
clear  as  the  above.  In  filaments  in  an  im- 
healthy  condition,  about  to  decay,  such  as  are 
often  seen  when  a collection  of  them  is  placed 
in  a jar  of  water  to  keep  for  examination,  it 
is  not  uncommon  to  see  the  green  contents 
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grndually  lose  their  spiral  arrangement  and 
break  up  into  a niunber  of  globular  portions 
(PI.  6.  fig.  28) ; we  have  sometimes  ob- 
served these  rolling  over  slowly  in  the  cell. 
In  one  case  we  have  obseiwed  the  contents 
converted  into  sixteen  distinctly  organized 
biciliated  zoospores  (PI.  5.  fig.  20),  differ- 
ing only  from  the  ordinary  zoospores  of  the 
Confervoids  in  the  almost  total  absence  of 
colour.  They  were  somewhat  crowded  in 
the  cell,  and  moved  lazily  about  in  it,  the 
cilia  vibrating.  It  is  still  more  common  to 
obsen’e  the  contents  of  decayed  filaments 
converted  into  encysted  globides  (PI.  6.  figs. 
24,  26),  which  woidd  appear  to  he  a kind  of 
resting-form  of  the  zoospores.  These  glo- 
bules, which  have  a tough  spinulose  coat, 
have  been  observed  by  Pringsheim  as  pro- 
duced from  the  contents  both  of  ordinary 
cells  and  (abnormally  ?)  from  the  contents  of 
a large  spore  (PI.  5.  fig.  23)  : the  latter  case 
might  give  colour  to  the  idea  that  this  was 
a sporange,  had  not  its  germination  been 
observed.  Pringsheim  has  firrther  noticed 
that  actively  moving  zoospores  are  pro- 
duced from  the  small  encysted  bodies; 
perhaps  these  may  fulfil  an  antheridial 
nmctron.  Carder  has  observed  in  the  cells 
of  Bpirogyra  the  bodies  constituting  the 
genus  Pythium  of  the  German  arrthors,  and 
apparently  connected  with  the  zoospore- 
like  bodies  just  described  (see  Pythium). 
We  are  compelled  to  freat  this  subject 
somewhat  briefly,  hut  must  direct  attention 
to  the  relations  of  the  Conjugation  to 
that  of  the  Desmidiaceje,  and  those  of 
the  large  spores  and  smaller  globules  to 
the  simrlar  bodies  in  the  Desmidiacese  and 
in  the  Volvocineae,  as  well  as  in  the  other 
Confervoids. 

The  species  of  Spirogyra  have  been 
greatly  multiplied  by  authors.  The  pecu- 
liar fold  projecting  from  the  septum  appears 
to  us  to  depend  upon  age  and  activity  of 
growth ; and  the  length  of  the  joints  de- 
pends greatly  on  the  stage  of  growth,  as 
they  continually  divide  into  two  equal 
parts. 

Spiral  hand  single. 

1.  S.  tmuissi7na.  Vegetating  filaments 
1-3000"  in  diam. ; joints  four  or  fiv'e  times 
as  long ; spiral  band  open ; spore  oblong- 
elliptical  (Ilassall,  pi.  32.  figs.  9,  10). 

2.  S.  longata.  h rlaments  about  1-1000" 
in  diam. ; joints  six  or  eight  times  as  long; 
spiral  lax ; spores  oblong-elliptical  (Hass, 
pi.  31.  fig.  .394,  pi.  28.  figs.  3,  4?). 

3.  S.  injlata  (S.  gastroides,  Klitz.).  Fila- 


ments 1-1680"  in  diam. ; joints  four  or  five 
times  as  long ; turns  of  spiral  about  five ; 
fertile  cells  ventiicose ; spores  oblong  ellip- 
tical (Hass.  pi.  32.  figs.  G,  7). 

4.  S.  communis  (fig.  668).  Filaments 

1-1440  to  1-1200"  in  diam.;  joints  two  or 
three  times  as  long  ; turns  of  spiral  four, 
broad ; spores  elliptical  (Hass.  pt.  28.  figs, 
5,  6).  _ 

5.  S.  quinina  (PI.  5.  fig.  17).  Filaments 
1-600"  in  diam. ; joints  once  and  a half 
or  twice  as  long ; turns  of  spiral  broad  and 
dense ; spores  elliptical  (Hass.  pi.  28.  fig.  2). 
Vanes  to  some  extent  m the  length  of  the 
joints,  which  are  sometimes  twice  to  seven 
times  as  long. 

Spiral  bands  tioo, 

6.  S.  decimina.  Filaments  1-720"  in 
diam.;  joints  two  or  fom'  times  as  long; 
spiral  bands  lax,  crossing  so  as  to  present 
the  appeai-ance  of  a row  of  the  letter  X 
(Hass.  pi.  23.  figs.  3,  4). 

7.  S.  elongata.  Filaments  1-1320  to 
1-1200"  in  diam. ; joints  ten  times  as  long ; 
spiral  bands  lax  (Berkeley,  Gleanings,  p.  12, 
%•  2). 

Spiral  hands  numerous. 

8.  S nitida  (PI.  6.  fig.  26).  Filaments 
1-360"  in  diam. ; joints  twice  or  thi'ee  times 
as  long;  spiral  bands  four,  dense,  closely 
veiled;  spores  elliptical  (Hass.  pi.  22.  figs. 
1,  2). 

9.  S.maxima.  Filaments  1-200  to  1-300," 
in  diam. ; joints  equal,  once  and  a half 
or  twice  as  long;  spiral  bands  lax;  spores 
globular  (Hass.  pis.  18,  19). 

10.  S.  bellis.  Filaments  1-480"  in  diam. ; 
joints  equal  or  twice  as  long;  spiral  bands 
two  or  three,  lax ; spores  somewhat  glo- 
bose; vai'.  ft  spirals  condensed  (Ilass. 
pi.  24). 

11.  S.  pellucida.  Filaments  1-840"  in 
diam. ; joints  four  or  six  times  as  long ; 
spiral  band  lax  and  slender;  fertile  cells 
ventiicose ; spores  globose  (Hass.  pi.  25). 

12.  S.  rivularis.  Filaments  1-2040"  in 
diam. ; joints  three  or  four  times  as  long; 
spiral  bauds  four,  broad,  dense  (Hass, 
pi  27). 

13.  S.  curvata  (Sirogonimn  sticticum  and 
breviarticulatum,  Kiitz.).  Filaments  1-720" 
in  diameter,  joints  four  or  five  times  as 
long;  spiral  bands  three  or  four,  slender; 
conjugation  direct,  without  a cross  broncli, 
approaching  3Iouqeotia  (Ilassall,  pi.  26. 
figs.  1,2). 

Bibl.  Ilassall,  Prit.  Freshtv.  Alg.  p,  135 ; 
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Kiitzing,  Sp.  Aly.  p.  437,  Tah.  Phye.  v. ; 
Pringslieim,  Flora,  xxxv.  p.  465, 1852  (A?in. 
Nat.  Hist.  2 ser.  xi.  p.  210) ; Al.  Braun, 
Verj'unyuny  {Pay  Soc.  Vol.  1853,  passim) ; 
Meyen,  l^anzenphysiologie,  iii.  p.  422  ; 
Vaucher,  Con  ferves,  p.  37 ; Agardli,  Ann. 
des  Sc.  Nat.  2 s6r.  vi.  p.  197. 

SPIROLINA,  D’Om. — A genus  of  Fora- 
minifera,  of  the  order  Heficostegia,  and 
family  Nautiloidte. 

Char.  See  Helicostegia. 

S.  austriaca  (PL  18.  fig,  15). 

Bebl.  See  the  order. 

SPIROLOCULINA,  B’Orb.— A genus 
of  Foraminifera,  of  the  order  Agathistegia, 
and  family  Miliolida. 

Char.  Shell  regidar,  equilateral,  com- 
pressed, oblong,  oval,  or  elongated;  cham- 
bers concenti'ic  on  two  opposing  faces,  in  the 
same  plane,  not  embracmg,  aR  apparent  and 
with  simple  cavities ; 07-ifice_  single,  situated 
alternately  at  the  two  ends  of  the  longitu- 
dinal axis,  simple  or  with  a tooth,  almost 
always  prolonged  into  a tube. 

S.  depressa  (PI.  42.  fig.  5).  The  only 
British  species ; recent  and  fossil. 

a.  rotundata.  Section  of  chambers  round, 
ridges  absent. 

/3.  cymbium.  Shell  elongate,  naiTOw; 
chambers  sigmoid. 

Bibl.  That  of  the  order. 

SPIRORBIS,  Daudin,  Lamlc. — A genus 
ier  Setigera,  and  fa- 

ilk-white  flat  spiral 
{communis)  (PI.  44. 
fig.  30)  are  frequently  met  with  upon  Fucus 
serratus,  &c.  The  animal  has  six  pinnate 
branchial  filaments  and  a pedunculate 
operculum. 

SPIROSTOMUM,  Ehr. — A genus  of  In- 
fusoria, of  the  family  Trachelina. 

Char.  Body  ciliated  aU  over,  oblong  or 
cylindrical  and  elongated,  without  a neck ; 
mouth  spiral,  with  neither  teeth  nor  a tre- 
midous  lamina. 

S.  ambiyumn  (PI.  24.  figs.  77,  78).  Body 
cylindrical  and  elongated,  colomless,  ob- 
tuse in  front,  riuncate  behind,  prolonged 
anteriorly  beyond  and  above  the  mouth. 
Aquatic ; length  1-12". 

S.  virens.  Body  oblong,  gi’een.  Aquatic ; 
length  1-120". 

Duiardin  gives  the  characters  — Body 
cylindrical,  greatly  elongated,  and  very 
flexible,  often  twisted,  covered  ^yith  cilia 
arranged  upon  the  oblique  or  spiral  strise 
of  the  siuTace;  mouth  situated  laterally 


of  Annulata,  of  the  or 
uiily  AiupliitritcB* 

Tne  elegant  little  n 
shells  of  S.  natdiloides 


beyond  the  middle,  at  the  end  of  a row  of 
larger  cilia;  — the  genus  consisting  of  S. 
anwiyuum,  E.,  and  S.  {Uroleptus,  F.)Jilum, 
S.  virens  being  placed  as  Bursaria  spiriyera. 

Bibl.  Ehrenberg,  Infus.  p.  332';  Dujardin, 
Infus.  p.  514. 

SPIROTriSNIA,  Briib. — A genus  of  Des- 
midiacem. 

Char.  Cells  single,  elongated,  cylindrical 
or  fusiform,  straight,  entire,  not  constricted, 
ends  roimded ; endochrome  spiral. 

Division  oblique.  In  one  species  the 
endochrome  is  spiral  at  first,  subsequently 
becoming  unifomi. 

1.  S.  condejisata  (PI.  10.  fig.  69).  Endo- 
chrorae  forming  a single  broad  band.  Length 
1-208".  Connuon. 

2.  S.  obscura.  Endochrome  at  first  fonuing 
several  spiral  threads,  afterwards  imifonu. 
Length  1-240". 

Bibl.  Ralfs,  Brit.  JDesmid.  178. 

SPIRULINA,  Link.— A genus  of  pscil- 
latoriaceae  (Confeiwoid  Algm),  consisting  of 
minute  spirally  coiled  filaments  immersed 
in  a gelatinous  matrix,  having  an  oscillatiag 
motion;  forming  extensive  strata  in  lakes, 
brackish  water,  &c.  The  intimate  structm’e 
and  development  of  these  cmdous  organisms 
are  not  yet  well  understood ; they  are  sup- 
posed to  increase  by  the  filaments  breaking 
across;  in  some  the  filament  appears  con- 
tinuous ; in  others  it  has  striai,  lilte  the 
Oscillatorice  (appearing  beaded  when  badly 
defined).  It  does  not  appeal’  that  Ehren- 
berg’s  and  Dujardin’s  genus  Spirillum 
consists  of  species  referable  to  this  genus. 
Several  British  species  are  described. 

1.  S.  Jetineri  (Pi.  3.  fig.  16).  Filaments 
with  striae,  1-6000"  in  diameter,  usually  of 
eight  or  ten  coils,  forming  a thin  aerugmous 
stratum. 

2.  S.  (?)  Thompsoni.  Filaments  striated, 
of  rarely  more  than  fom’  coils,  then  about 
1-60"  in  length  (from  the  figure,  the  diame- 
ter would  appear  to  equal  1-2000"  at  least), 
forming  a greenish,  then  pale  blue,  finally 
feiTuginous  stratum.  Anabaina  spiralis, 
Thompson,  Ann.  Nat.  Hist.  v.  p.  84. 

3.  S.  tenuissima.  Filanients  not  striated, 

vith  close  coils;  coils  1-9500"  in  diani., 
pale  aeruginous,  fonuing  a pellicle  of  a ri^ 
green  colour,  idtimately  femiginous  (Ralfe, 
Ann.  JSfat.  Hist.  xvi.  pi.  10.  fig.  1 ; Harvey, 
Brit.  3Iar.  Aly.  pi.  27  C).  In  brackish 
pools.  _ . 

4.  S.  IIutchinsi<^,  Filanients  not  stri- 
ated,  with  close  coils ; coils  from  1-9600  to 
1-1080"  ill  diaiii. ; forming  an  aerugmous 
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stratum  in  the  sea  (Kiitzing,  Tab.  Phyc.  i. 
pi.  37.  fig.  2). 

6.  S.  oscilhtnoides  (PI.  3.  fig.  16).  Fila- 
ments not  striated ; coils  1-7200"  in  diam. ; 
lax.  Among  Oscillatorieaj  in  sta^ant  pools. 

Spirillum  minutissimum  and  rupestre, 
Hassidl,  probably  belong  here  ; but  the 
former  may  be  Spirillum  volutans  of  Ehren- 
bei-g.  These  organisms  require  further 
investigation. 

Bibl.  Kiitzing,  Sp.  Alg.  p.  236,  Tab. 
Phyc.  i.  pi.  37 ; Hassall,l?rjV.  Fr.  Alg.  p.  277, 
pi.  76;  HaiTey,  Brit.  Mar.  Alg.  p.  229, 
pi.  27 ; Phyc.  Brit.  pi.  106 ; Thompson,  Ann. 
Nat.  JEIist.  V.  p.  81 ; Ralfe,  Ann.  Nat.  Hist. 
x^d.  308,  2nd  ser.  viii.  p.  206 ; Cohn,  Nova 
Acta,  xxiv.  ; Stitzenberger,  Hedicigia,  i. 
p.  32,  pi.  6 ; Crouan,  Mem.  d.  Soc.  d.  Cher- 
bourg, n.  p.  38  (1864). 

SPLAOHNACEiB.— A family  of  Funa- 
rioidese  (Acrocarpous  operculated  Mosses), 
of  broad  and  densely  tufted  habit,  mostly 
found  upon  dung,  with  a very  much  branched, 
loosely -deaved  stem  (fig.  669).  Inflorescence 


Fig.  669.  Fig.  670. 


Splachnum  vasculosum. 

Fig.  669.  Nat.  size. 

Fig.  670.  Ripe  capsule  open,  dried,  and  the  apophysis 
shrivelled.  Magnified  20  diameters. 

hermaphrodite,  dioecious,  rarely  monoecious. 
Antheridial  flower  a capituliform,  tenninal 
bud.  Antheiidia  large,  club-shaped,  rather 
curved.  Archegonia  narrow,  long-apicu- 
late.  Peristome,  if  present,  of  regiuarly 
lanceolate,  neither  obtuse  nor  trabeculate, 
twin,  rufescent,  rather  fleshy  teeth.  Colu- 
mella ordinarily  projecting  (fig.  670).  Cap- 
sule on  an  apophysis  (fig.  673),  mostly  fur- 
nished with  stomates. 
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British  Genera. 

1.  (Edipodium.  Caljmtra  soft,_  longish- 
narrow,  split  almost  to  the  summit,  obtuse, 
somewhat  lacerated  at  the  base.  Capside 
subglobose,  very  loosely  reticulated,  soft, 
with  a very  long  collum  arising  from  a 
gradually  thickened  fruit-stalk,  the  mouth 
naked.  Colimiella  dilated  at  the  apex.  In- 
florescence monoecious. 

Fig.  671.  Fig.  672.  Fig.  673. 


Splachnum  vasculosum. 

Fig.  671.  Calyptra.  Magnified  20  diameters. 

Fig.  672.  Young  capsule  and  apophysis.  Magnified  20 
diameters. 

Fig.  673.  Vertical  section  of  an  unopened  capsule  with 
its  spongy  apophysis.  Magnified  20  diameters. 

2.  Tetraplodon.  Caljmtra  smallish,  hood- 
shaped, split  to  the  middle,  operculate,  de- 
licate. Capsule  apophysate,  oval-cylindri- 
cal. Apophysis  obconical,  obovate,  or  sub- 
ovate.  Columella  scarcely  dilated  at  the 
apex.  Peristome  of  sixteen  double  teeth 
approximated  in  fom's,  lanceolate,  formed 
of  two  rows  of  cells,  connate  in  pairs  at  the 
base,  reflexed  when  dry,  erect,  incurved 
when  moist,  much  shorter  than  the  capsule. 
Antheridial  flower  sessile  in  the  axil  of  a 
leaf,  or  terminal  in  a little  special  branch, 
in  a capitulifonn  bud. 

3.  Tayloria.  Calyptra  inflatedly  conical, 
erect,  split  at  one  side,  constiicted  at  the 
base,  lacerated  or  erose  all  round  the  niai’- 
gin.  Peristome  arising  below  the  orifice 
of  the  capsule,  of  sixteen  or  thirty  - two 
teeth ; teeth  single,  approximated  in  pairs 
or  coherent,  often  very  long ; when  moist 
incurved  and  involuted,  when  dry  (in  the 
ripe  capsule)  reflexed,  appressed  to  tlie 
capsule  or  toriuously  bent  ciown ; very  liy- 
groscopic.  Inflorescence  monoecious.  Co- 
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liiiuolla  mostly  free,  exserted  from  the  ripe 
capsule,  flattish-apiculate. 

4.  Dissodon.  Calyptra  inflatedly  conical, 
erect,  slit  at  one  side,  constricted  at  the 
base  and  torn  or  erose.  Peristome  arising 
at  the  orilice  of  the  capsule.  Teeth  thirty- 
two,  connate,  in  eight  bigeminate  or  sixteen 
geminate  teeth,  lanceolate,  smooth,  trans- 
versely articulate,  connivent  into  a depressed 
cone  when  moist,  subincurved  when  dry. 
Inflorescence  perfect  or  monoecious.  Colu- 
mella included  or  exserted,  flattish. 

5.  SplacJmicm.  Calypria  conical,  rather 
small,  entire  or  slit  here  and  there  at  the 
base.  Peristome  of  sixteen  teeth,  composed 
of  a double  row  of  cells,  lanceolate,  largish, 
yellowish,  approximated  in  pair’s  and  to 
some  extent  conglutinated,  when  dry  re- 
flexed and  appressed  to  the  capsule,  when 
moist  erect  and  incmwed  at  the  apex.  In- 
florescence dioecious,  rarely  monoecious. 
Columella  ordinarily  emerging,  capitate. 

SPLACIINUM,  Linn. — A genus  of 
Splachnaceae  (Acrocai-pous  operculate  Moss- 
es),  remarkable  for  the  large  apophysis, 
often  mnbrella-shaped.  S.  ampullaceum, 
Linn.,  not  imcommon  on  the  dung  of  ani- 
mals on  bogs,  is  a very  handsome  moss, 
with  purple  or  red  capsules.  S.  vasculosum 
(figs.  669-673)  is  less  common,  occm'ring 
only  in  high  moimtain  districts. 

SPLEEN. — This  organ  appears  to  occur 
exclusively  in  the  Vertebrata.  The  spleen 


is  covered  externally  by  the  peritoneum, 
except  at  the  hilus,  where  the  vessels  are 
connected  with  it. 

Bpneath  the  peritoneal  tunic  is  a thin, 
semitransparent,  fimi,  fibrous  coat,  which  at 
the  hilus  accompanies  the  vessels,  and  fonns 
sheaths  aroimd  them. 

The  spleen  is  ti-aversed  by  fibrous  pro- 
cesses, bands  or  trabeculae  (fig.  674),  which 
arise  fi'om  the  inner  sm-face  of  the  fibrous 
coat  and  from  the  outer  surface  of  the  vas- 
cidar  sheaths,  and,  being  connected  with 
each  other,  form  a number  of  irregular 
meshes  or  areolae,  in  which  are  situated  the 
splenic  coi’puscles  and  the  spleen-pulp. 

The  fibrous  coat  and  the  trabeculae  consist 
of  ordinary  areolar  tissue,  with  mostly 
parallel  fibres,  traversed  by  networks  of  fine 
elastic  fibres.  In  certain  animals,  as  the 
dog,  cat,  pig,  &c.,  the  fibrous  coat  and  tra- 
beculae contain  also  unsti’iped  muscidar 
fibres.  These  do  not  occur  m man,  unless 
they  are  represented  in  the  microscopic  fta- 
beculae  by  pecidiar  wavy  fibres,  about  1-500" 
in  length,  with  lateral  or  stalked  nuclei 
(fig.  675).  Some  of  these  are  formd  enclosed 
in  cells  (fig.  676),  from  which  they  become 
liberated  by  the  action  of  water. 

The  splenic  or  Malpighian  corpuscles 
(fig.  677)  are  white  rounded  bodies,  im- 
bedded in  the  spleen-pnlp,  and  attached 
to  the  smallest  arteries.  They  vaiy  in  size 
from  1-120  to  1-36",  and  cannot  always  be 


Fig.  6/4.  Natural  size.  Portion  from  the  middle  of  the  spleen  of  an  ox,  washed;  showing  the  bands  and  their 
arrangement^ecuiiar  fjon,  the  pulp  of  the  human  spleen,  belonging  to  the  microseopie  trabeculie.  Magnified 

350  diameters.  _ , .. 

Fig.  676.  One  of  the  same  enclosed  in  a cell.  Magnified  350  diameters. 


detected.  They  are  either  placed  upon  the 
sides  of  the  aitorial  branch,  or  situated  in 
the  angles  of  their  biftu’cation. 


The  splenic  corpuscles  consist  of  an  enve- 
loping membrane  (fig.  678  a)  composed  of 
arcohu'  tissue  with  fine  reticidai’  elastic 
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fibres,  and  derived  from  tlio  arterial  sheath. 
They  are  traversed  by  capillni'ies  and  filled 
with  a tenacious  gi’ey  mass,  consisting;  of 
an  albuminous  liq^uid,  with  cells  1-3000"  in 
diameter,  containing  one  or  two  nuclei,  and 
free  nuclei  (fi".  104,  p.  122).  Sometimes 
the  cells  contain  globules  of  fat  or  blood- 
corpuscles  ; and  occasionally  free  blood-cor- 
puscles are  met  with. 

Thes  pleen-piilp  forms  a soft  reddish  mass, 
and  consists  of  three  elements,  microscopic 


trabeculae,  fibres  or  bands,  parenchyma-cells, 
and  the  smaller  blood-vessels.  The  trabeculse 
agi'ee  in  structure  with  the  larger  ones.  The 
fibres  or  bands  are  the  terminations  of  the 
sheaths  of  the  vessels ; they  are  indistinctly 
fibrous,  and  free  from  elastic  tissue.  The 
pai'enchyma-cells  resemble  those  in  the 
splenic  corpuscles.  Extravasated  blood  is 
so  frequently  met  with  in  the  parenchjana 
that  its  presence  maybe  regarded  as  normal ; 
and  the  blood-corpuscles  are  found  enclosed 


Fig.  677.  Portion  of  a small  artery  from  the  spleen  of  a dog,  with  one  of  the  branches  covered  with  Malpighian  bodies. 
Ma^ificd  10  diameters. 

Fig.  678.  Malpighian  corpuscle  from  the  spleen  of  an  ox.  a,  wall  of  the  corpuscle ; A,  contents ; e,  wall  of  the  artery 
upon  which  it  is  situated ; d,  its  sheath.  Magnified  150  diameters. 


in  cells,  from  one  to  twenty  in  each,  or  sur- 
rounded by  a transparent  substance,  their 
contents  exhibiting  various  changes  in  colour 
and  consistence.  The  arteries  tenninate  in 
elegant  tufts  or  penicilli,  becoming  conti- 
nuous with  a me&-work  of  capillaries. 

The  blood-corpuscles  from  the  blood  of 
the  splenic  vein  fr-equently  contain  crystals 
of  hsematoidine. 

In  the  examination  of  the  spleen,  the  fra- 
beculae  are  best  seen  after  washing  away  the 
pulp  with  water ; the  splenic  corpuscles  by 
tearing  the  spleen,  or  boiling  it ; either  in 
the  pig  or  ox.  The  cells  containing  blood- 
corpuscles  must  be  searched  for  in  the  pulp 
unacted  upon  by  water.  The  muscular  fibres 
arc  most  evident  in  the  smaller  trabecula). 


especially  after  treatment  with  dilute  nitric 
acid  (one  part  to  five  pai’ts  of  water). 

Bibl.  Kolliker,  Mtkrosk.  Anat,  ii.  253, 
and  Todd’s  Cycl,  Anat,  ^c.,  aif.  Spleen ; 
Gray,  A.  Cooper's  Prize  Essay ; Saimders, 
Goodsir’s  Annals  of  Anat,  ^c,  1851,  i. ; 
Crisp,  Om  the  Spleen. 

SPONGIriE  (Sponges). — A class  of  Ani- 
mals, belonging  to  the  subkingdom  Eadiata. 

Char.  Form  variable ; fixed  by  a kind  of 
root  at  the  base,  or  enenrsting ; consisting 
of  a soft  gelatinous  mass,  mostly  supported 
by  an  internal  skeleton  composed  of  reticu- 
larly  anastomosing  horny  fibres,  in  or  among 
which  are  usually  imbedded  siliceous  or 
calcareous  spicula ; or  sometimes  the  spicula 
alone  form  the  skeleton. 
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The  homy  fibres  forming  the  skeleton  of 
sponges,  which  may  be  well  seen  in  any 
common  sponge,  are  cylindrical,  and  va- 
riously imited,  so  as  to  fomi  a coarse  net- 
work with  roimdish  or  angular  microscopic 
meshes.  In  addition  to  these  generally  dif- 
fused meshes  or  intervals,  large  (to  the  naked 
eye)  rormded  apertm’es  (oscula)  are  scattered 
over  the  surface  of  most  sponges,  leading 
into  sinuous  canals  perareating  their  sub- 
stance in  every  dir’ectr on;  and  between  these 
are  other  smaller  apertures,  Just  visible  to 
the  naked  eye,  also  the  orifces  of  canals, 
which  traverse  the  substance  and  communi- 
cate with  the  oscular  canals. 

In  the  living  sponge  this  skeleton  is  co- 
vered with  a glairy  or  gelatinoirs,  colomiess, 
amorphous  srrbstance,  resembling  that  of 
which  the  Amoebce  are  composed,  but  some- 
times more  liquid ; the  proportion  of  which 
is  variable  irr  the  different  genera.  This 
substance  appears  to  be  composed  of  minute 
masses,  those  on  the  Brnfaceneing  furnished 
with  long  and  very  slender  vibratile  cilia ; 
and  dming  life,  by  means  of  these,  water 
entering  by  the  smmler  apertures,  and  reach- 
ing the  oscular  chaimels,  rs  expelled  from  the 
oscrda  in  crm-ents,  which  may  be  rendered 
visible  by  sprinkling  a little  finely  powdered 
charcoal  over  them.  K detached  portions 
of  this  gelatinous  substance  are  examined 
rmder  the  microscope,  they  exhibit  Amaiba- 
like  processes  in  motion. 

The  fibres  have  been  described  as  solid 
and  as  tubrdar.  Those  of  the  cormrron 
sponges  appear  rmder  the  nricroscope  to  be 
solid ; brrt  when  treated  with  sulphuric  acid, 
it  is  easily  seen  that  they  consist  of  two 
parts,  an  orrter  tubrdar  portion,  which  is 
contacted  in  length  by  the  acid,  and  an 
irmer  cylindrical  thread,  which  is  not  so 
contracted,  brrt  usually  becomes  elegantly 
wavy  or  spiral  fr'om  flexion,  frequently  also 
partly  protruding  from  the  cavity  of  the 
outer  portion  in  broken  fibres,  and  resem- 
bling PI.  21.  fig.  22. 

The  spictda  ar-e  of  various  forms  (PI.  37, 
the  lettered  figm’es),  and  either  scattered 
thrmrgh  the  srrbstance  or  arranged  in  brm- 
dles  lorming  spmious  fibres ; sometirrres 
projecting  more  or  less  from  the  sm’face 
(PI.  37.  fig.  8).  Iir  some  sponges  they  are 
absent,  and  in  one  genus  they  ai-e  _ replaced 
by  gravel.  There  rs  some  obscmity  about 
the  gravel,  however,  for  its  particles  are  de- 
scribed as  being  uncrystalline,  and  as  ireither 
siliceorrs  iror  calcareous ! 

in  some  sponges  an  external  membrane 


iresent ; and  this  has  been  observed  to 
exhibit  a retierdar  or  cellidar  appearance, 
from  the  presence  of  fine  reticular  fibres. 

Sponges  are  mostly  marine,  rarely  aquatic. 
In  the  natm’al  state  they  possess  lir  ely  co- 
lours, which  appear  in  some  instairces  to 
arise  from  the  presence  of  granules  of  colorrr- 
ing  matter,  probably  chlorophyll,  in  others 
from  iridescence.  They  usually  grow  in 
groups  irpon  rocks,  shells,  polypes,  sea- 
weeds, &c. 

A vascidar  system  has  been  described  as 
existing  in  some  marine  sponges,  consisting 
of  anastomosing  tubes  or  vessels  enclosed  in 
a membranous  meath  surrormdirrg  the  horny 
fibres,  and  containing  minute  corpuscles; 
but  the  existence  of  this  system  is  proble- 
matical. 

Sponges  appear  to  be  propagated  in  fotrr 
ways : by  genrmation,  from  the  interior  of 
the  canals ; by  the  formation  of  ciliated 
gemnrrdes  (swarm-spores) ; by  the  forma- 
tion of  true  sexual  ova;  and  by  the  produc- 
tion of  bodies  analogous  to  “winter-ova.” 

The  ciliated  gemmules,  which  are  not  of 
general  occmvence,  are  yellowish,  oval, 
nanuwed  at  one  end,  and  covered,  except 
at  this  part,  by  vibratde  edia.  They  are 
mostly  formed  in  spring,  and  after  swimnring 
about  for  a time,  become  fixed  to  some 
suitable  spot  and  undergo  development. 

Of  the  other  reproductive  bodies,  one 
kind  coirsists  of  roimdish  or  ovate  masses, 
containing  spierda  and  resembling  the 
parent  in  structru’e,  either  lying  loose  in  its 
substance  or  adherent  to  the  horny  fibres, 
and  escaping  at  its  death  and  solution,  to 
acquire  maturity. 

The  bodies  resembling  winter-ova  are 
rormd  or  ovoid,  with  a funnel-shaped  de- 
pression on  the  surface  communicating  with 
the  interior.  At  first  these  lie  in  a cavity 
formed  by  condensed  sunuunding  substance ; 
subsequently  a membrane  presenting  a hexa- 
gonal retierdar  stiuctm-e  is  foimed  aroimd 
them,  upon  which  a crust  of  spierda  is  after- 
wards deposited.  When  expeded  from  the 
body  of  the  parent,  they  are  motionless; 
they  then  swell  up,  hm’st,  and  the  minrrte 
locomotive  germs  escape.  These  now  ex- 
hibit Amoeba-Wke  processes,  and  take  on  an 
independent  life. 

The  ti’ue  ova  aro  ovid,  and  scattered 
through  the  general  substance  ; they  have 
a distmet  outer  membrane,  with  a germinal 
vesicle  and  spot.  The  spermatozoa  occur 
in  minrrte  ceUs,  also  difiiised  through  the 
siibsteuce. 
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Sponges  wo  probably  nourished  by  en- 
closing Algie,  &c.  in  their  substance  in  the 
same  manner  as  A^nooba.  This  has  been 
seen  to  take  place  in  the  case  of  the  young 
animals  developed  from  the  winter-ova. 

The  genera  and  species  have  _ been  so 
loosely  and  unintelligioly  characterized,  that 
the  descriptions  would  be  useless  to  any 
microscopic  obseiwer. 

BrDL.  Johnston,  Brit.  Sponges]  Grant, 
Edinh.  New  Phil.  Mag.  1827 ; Hogg,  Ann. 
Nat.  Mist.  1841.  viii.  3,  and  1851.  vii.  190  5 
liowerbank,  Trans.  Micr.  Soc.  1840.  i. ; 
Carter,  Aim.  Nat.  Hist.  1848.  i.  303,  1849. 
iv.  81,  and  1856.  xviii. ; Dobie,  Ann.  Nat. 
Hist.  1852.  X.  317 ; Huxley,  ibid.  1851.  vii. 
370. 

SPONGILLA,  Lam. — ^A  genus  of  fresh- 
water sponges. 

Two  British  species,  S.  JluviatiMs  and  S. 
lacustris. 

Found  attached  to  stones,  old  wood-work, 
&c.  in  still  or  slowly  running  waters ; green 
or  grey. 

See  Spongi.®. 

Bibl.  .Johnston,  Brit.  Sponges,  149,  and 
the  Bibl.  therein ; Carter,  Ann.  Nat.  Hist. 
1849.  iv.  81,  and  1857.  xx.  21 ; Lieberkuhn, 
ibid.  1856.  xvii.  403. 

SPONGIOLES. — Many  works  on  vege- 
table physiology  still  retain  the  old  error 
that  the  extremities  of  roots  are  devoid  of 
epidermis,  and  that  the  tissue  then  presents 
an  open  spongy  character,  whence  the  name 
of  spongioles  applied  to  the  absorbing  apices 
of  roots.  So  fai-  is  this  from  being  a con-ect 
account  of  the  conditions,  that,  in  reality, 
not  only  is  the  surface  completely  invested 
with  a continuous  epideimis,  but  the  grow- 
ing point  and  principal  absorbing  sumce  is 
found  a little  above  the  absolute  extremity, 
which  is  pushed  forwaa’d  by  interstitial 
growth.  On  the  ends  of  developing  roots 
(including  those  which  break  out  from  the 
interior  of  stems),  especially  remarkable  in 
the  Duck-weed,  exists  a kind  of  cap  formed 
of  tissue  rather  denser  than  that  of  the  sub- 
stance of  the  apex  of  the  rootlet.  This  cap 
either  persists  in  this  foim,  and  is  then  car- 
ried forward  (like  the  calvptra  on  a moss- 
capsule)  as  a distinctly  defined  cap,  called  a 
pileorhiza,  or  the  dense  layer  at  the  end  of 
the  root  is  gradually  disintegrated ; but  in 
both  cases  it  undergoes  constant  renewal  by 
cell-division  just  behind  the  point.  Many 
yoimg  roots,  especially  such  as  grow  in  a 
moist  medium,  are  clothed  with  numerous  ra- 
dicle hairs,  which  on  superficial  examination 


might  lead  to  the  idea  that  tlie  end  was  of  a 
spongy  character.  The  cells  of  the  extre- 
mities of  the  aerial  roots  of  Orchids,  &c.,  and 


Fig.  679. 


T^ongitudinal  section  of  the  rootlet  of  an  Orchis. 

C,  C,  Cellular  tissue  (cambium)  in  which  development 
is  still  going  on.  F P,  Fibro-vascular  bundles  gradually 
becoming  organized  from  above  downwards. 

I^lagnihed  500  diameters. 

of  various  water-plants,  contain  sufficient 
chlorophyll  to  give  them  a green  colour. 

Bdbi..  Tr5cul,  Ann.  des  Sc.  Nat.  3 s^r.  vi. 
p.  303 ; Garreau  and  Brauwers,  Ann.  Nat. 
Hist.  1869.  iv.  p.  201;  Henfrey,  Journ.  of 
Aqric.  Society  of  England,  January  1859. 

SPORANGrUM  and  SPORObARP.— 
The  term  sporangium  is  applied  to  the 
structime  immediately  enclosing  the  spores  of 
the  Ciyptogamia.  The  different  forms  and 
conditions  ai’e  described  imder  the  classes 
of  Flowerless  plants.  Sporocarp  or  spore- 
fruit  is  the  name  given  to  the  capsules  or 
similar  organs  which  contain  the  sporanges 
of  the  Marsileaceae  (see  Piltjlaiua). 

SPORENDONEMA,  Desm.  — A sup- 
posed genus  of  Sepedoniei  (Hyphomycetous 
Fimgi).  It  is  a very  common  occurrence  in 
autumn  to  find  the  house-fly,  dead,  adhering 
to  walls,  window-panes,  &c.,  fiimly  fixed  by 
its  proboscis,  and  with  its  legs  spread  out ; 
thus  diffeiing  from  dead  flies  in  general, 
which  have  the  legs  contracted.  In  about 
twenty-four  hom-s  after  death,  a kind  of 
fleshy  substance,  of  a white  colour,  is  found 
in  the  foim  of  a rin]w  projecting  out  between 
each  of  the  rings  of  the  abdomen ; and  in  a 
day  or  two  after,  the  whole  will  be  foimd 


[ 651  ] 


SPOKEN  DONEMA. 


SPORES. 


[ G52  J 


dried,  and  the  siu’face  of  the  wall  or  glass 
lightly  covered  in  a semicircle,  at  about  1-2 
to  1"  fi’om  the  fly’s  abdomen,  with  a cloud 
of  whitish  powder.  The  whitish  fleshy  sub- 
stance is  foimd  on  examination  to  consist  of 
a vast  niunber  of  short  erect  filaments  gi’ow- 
ing  out  from  the  interior  of  the  fly’s  body, 
between  the  rings  j these  filaments  contain 
lar^e  oil-globules,  often  arranged  in  a row  j 
and  their  having  been  mistalien  for  spores 
gave  origin  to  the  name  Spormdonema, 
applied  to  this  fungus.  Cohn  has  lately 
described  its  growth  somewhat  minutely, 
and  changed  the  generic  name  to  JSwipusa, 
or  rather  Empmina,  the  first  of  these  names 
being  already  occupied.  He  correctly  states 
that  the  vertical  filaments  terminate  in  the 
abdomen  in  a continuous,  often  branched 
tube,  and  consist  therefore  of  a single  tubu- 
lar cell.  The  upper  free  end,  however,  be- 
comes cut  ofl’  by  a septum,  and  the  tenninal 
cell  acquires  a campanulate  foim  and  a 
darkish  colour ; when  ripe,  it  is  thrown  off 
with  elasticity,  and  a number  of  these  form 
the  white  cloud  above  mentioned.  Cohn 
endeavoured  in  vain  to  make  them  germi- 
nate ; and  nothing  like  them  was  foimd  in 
the  cavity  of  the  abdomen  of  numerous 
flies,  in  which  the  filaments  were  traced  in 
their  earlier  stages.  From  our  own  observa- 
tions, we  rather  incline  to  regard  them  as 
pm-idioles  or  spore-cases,  compai'able  perhaps 
to  that  of  JPilobolus ; or  they  may  be  stjlo- 
spores,  like  some  of  those  of  the  Uredmei, 
which  after  a stage  of  rest  produce  an  inter- 
mediate mycelial  structure,  and  then  give 
biilh  to  the  ripe  spores. 

The  most  remarkable  point  about  this  fly- 
fungus,  to  which,  however,  Cohn  does  not 
allude,  is  the  circumstance  that  when  the 
body  of  the  fly  with  the  rings  of  fungi  freshly 
developed  is  placed  in  water,  Achxya  pro- 
lifera  is  almost  always,  if  not  always,  pro- 
duced, and  apparently  from  the  filaments 
which  in  the  air  produce  the  beU-shaped 
deciduous  body  above  described.  We  find 
the  Achlya  with  its  ciliated  zoospores,  and 
later  with  its  globidar  sporanges  filled  -ulth 
spoi'es,  apparently  representing  an  aquatic 
foim  of  the  Spormulonmm  or  JEmpusina. 

Several  points  require  yet  to  be  cleared 
up,  especially  the  ultimate  history  of  the 
spore-like  body  of  the  Empmina-fovm ; and 
the  relation  between  this  plant  and  the 
Achlya  is  not  quite  demonstrated. 

Cienkov/ski  has  recently  confiimed  the 
view  that  Achlya  is  an  aquatic  foim  of  the 
present  plant  j but  A.  Braim  denies  this;  he 


states  that  he  has  found  a second  species  of 
Empusina  on  the  common  gnat  {Culez 
pipiens). 

Sporcndonema  Casei,  Desm.,  is  referable 
to  Torula. 

Bibl.  Berk.  Erif.  Flora,  ii.  pt.  2.  p.  350 ; 
Fries,  Syst.  Myc.  iii.  p.  435,  Summa  Veyet. 
p.  494;  Varley,  Trans.  Mk.  Soc.  Land.  iii. ; 
Cohn,  Nova  Acta,  xxv.  p.  290 ; Berk,  and 
Broome,  Ann.  Nat.  Hist.  2nd  ser.  v.  p.  400 ; 
Cienkowski,  Bot.  Zeit.  xiii.  p.  801 ; Al. 
Braim,  Aly.  Unicell.  p.  105. 

SPOKES,  Sportoes,  Sporidia,  and 
Sporidiola. — A number  of  nearly  con- 
nected terms  are  applied  to  the  various 
organa  which  either  really  or  apparently 
represent,  in  the  Flowerless  Plants,  the  seeds 
of  the  Flowering  classes.  The  names  have 
been  mostly  applied  with  a view  of  mai’king 
slight  distinctions  between  organs  supposed 
to  be  homologous.  Of  those  placed  at  the 
head  of  this  article,  the  first  only  should  be 
retained,  the  second  being  merely  a useless 
diminutive  of  it,  and  the  third  and  fom-th 
being  superseded  by  the  more  definite  no- 
menclature now  applied  to  the  reproductive 
bodies  of  the  Cryptogamia. 

It  may  be  desirable  perhaps  here,  if  merely 
for  the  sake  of  explaining  the  exact  meaning 
of  words  constantly  used  in  this  work,  to 
pass  in  review  the  various  structures  com- 
prehended under  the  general  name  of  Spore. 

The  definition  of  the  word  spore  itself,  as 
commonly  used,  may  be  stated  thus : — a re- 
productive body,  throivn  off  by  a Flowerless 
plant  to  reproduce  its  kind,  and  containing 
no  embryo  at  the  moment  when  cast  off  by 
the  parent.  It  is  evident  fr-om  this  how  lax 
is  its  application. 

The  highest  of  the  Flowerless  plants,  the 
Marsileaceae  and  the  Lycopodiaceos,  produce 
two  kinds  of  spore,  one  destined  to  produce 
speimatozoids,  the  other  archegonia  and 
ultimately  embiyos  growing  up  into  new 
plants.  These  are  now  sometimes  distin- 
guished as  pollen-spores  and  ovule-spores  or 
oospores ; the  latter  are  large  sacs  ivith  com- 
plicated outer  membranes,  the  former  simple 
cells  with  a double  coat,  like  poUen-grams 
(see  PiLULARiA,  IsoETES,  and  Lycopo- 
dia CEi^. 

The  Ferns  and  the  Equisetaceai  produce 
only  one  kind  of  spore,  a simple  cell  with  a 
double  coat,  the  outer  of  which  is  generally 
elegantly  mai-ked  in  the  former  (figs.  232- 
235,  p.  284),  and  is  split  up  into  elastic  fila- 
ments in  the  latter  (fig.  206,  p.  265).  In 
germinating,  this  spore  produces  a kind  of 
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thnllus  (figs.  230-2.39,  p.  286),  on  which  an- 
tlieridia  and  archegonia  ultimately  appear, 
and  an  embryo  is  fomied,  fertilized,  and  de- 
veloped (see'FERNS  and  EainsEXACE.®). 

In  the  above  cases  the  spores  ai’e  always 
formed  in  sporanges  of  various  kinds,  deve- 
loped directly  from  the  axis  or  the  leaves 
by  a process  of  vegetative  growth. 

* In  the  Mosses  and  Liverworts  the  spores 
are  mostly  of  one  kind  (an  obscrrrity  exists 
as  to  the  nature  of  the  difference  heriveen 
the  two  kinds  in  Sphagnaceje),  consisting 
of  a cell  with  a single  or  (generally)  double 
coat,  like  a poUen-grain.  The  spores  unlike 
those  above-mentioned  are  formed  in  spo- 
ranges which  are  the  product  of  fertilized 
archegonia,  and  more  resemble  the  fruits  of 
Flowering  plants.  The  spores  of  Mosses 


genninate  b^  emitting  the  inner  coat  as  a 
Confervoid  filament  (fig.  G80),  which  usually 
branches  and  gives 
origin  to  numerous  Fig.  680. 

stem-buds.  The 
spores  of  the  Liver- 
worts exhibit  many 
modifications  in  the 
first  stages  of  ger- 
mination, as  illus- 
trated by  the  ac- 
companying figures  Spores  of  a moss  germinating. 

(figs.  681-683) ; the  Magn.  100  diams. 

Marchantiese  and 

other  frondose  kinds  grow  at  once  into 
thalloid  fr’onds  (see  Mosses  and  Hepa- 
tic^). 

The  systematic  position  of  the  Characeae 


Fig.  681.  Fig.  682. 


Pellia  epiphylla.  Preissia  commutata. 


Fig.  683. 


Blasia  pusilla. 


Spores  of  Hepaticse  germinating.  Magnified  200  diameters. 


is  perhaps  still  an  open  question ; but  there 
can  be  little  doubt  of  the  analogies  between 
these  reproductive  bodies  and  those  of  the 
other  Crj'ptogamia.  There  is  no  sporange 
here,  nor  apparently  any  archegonia.  The 
ghhule  (figs.  121-2,  p.  145)  produces  an- 
theridia  ^ving  birth  to  spermatozoids.  The 
nucule  (fig.  120,  p.  144)  appears  to  be  a 
spore  (see  Chahaceje). 

In  the  Lichens,  only  one  kind  of  organ 
has  been  termed  a spore,  namely  the  repro- 
ductive cells  formed  in  the  thecte  (PI.  29. 
figs.  6 & 12),  which  are  known  to  reproduce 


the  plant  when  thrown  off  by  the  parent. 
Two  other  kinds  of  body  connected  with 
the  reproduction  occur ; these,  the  gonklia 
(PI.  29.  figs.  2,  3)  and  the  spermaiia  (see 
Lichens),  have  fortunately  obtained  and 
preserved,  distinctive  appellations.  The 
spores  are  simple  cells  or  septate  tubes,  -ndth 
a double  membrane. 

In  the  Algae  much  confusion  still  exists, 
not  only  between  different  kinds  of  spore, 
but  even  between  spores  and  sporanges; 
and  this  is  not  easily  cleared  away,  since  in 
certain  cases  the  organs  appear  really  capable 


SPORES. 


SPORES. 


[ 654  ] 


of  serving  as  one  or  the  other,  according  to 
circumstances;  the  true  spores  are  always 
simple  cells  with  a double  or  triple  coat. 

In  the  Florideaj,  the  characters  of  the 
structure.s  seem  pretty  clear ; we  find  spores 
(fig.G93,  p.  650),  TETHASPonES  (figs.248-50, 
pp.  289,  290),  which  appear  to  represent  the 
gonidia  of  the  Lichens,  and  spermatozoids 
(seeFLORiDE.®).  Among  the  olive-coloured 
sea-weeds  (Fucoids),  the  Fucace.®  and 
Dictyotace.®  produce  spores  and  sper- 
matozoids ; but  in  the  majority  of  the  fami- 
lies, only  a totally  different  mode  of  repro- 
duction is  known.  The  plants  produce  ovate 
sacs  (commonly  called  spores)  and  chambered 
filaments;  from  both  are  discharged  actively 
moving  ciliated  cells,  corresponding  exactly 
to  the  Zoospores  of  the  Confervoids. 


Thuret  now  regards  the  oosporanges  and 
trichosporanges  (tig.  458,  p.  456),  as  he  called 
these  sacs  and  filaments  respectively,  as 
merely  different  forms  of  one  kind  of  struc- 
ture. But  it  seems  possible  that  true  spores 
may  be  discovered,  even  indeed  that  the 
oosporanges  may  be  parent  cells  sometimes 
of  zoospores  and  sometimes  of  spores. 

In  the  Confervoids  we  find  true  spores  in 
very  many  cases,  produced  generally  after 
some  process  of  fertilization  or  of  Conju- 
gation, in  special  cells  (fig.  668,  and  PI.  6. 
tigs.  16  & 18;  PI.  6.  figs.  1-5).  But  the 
“ spores  ” thus  produced,  while  they  some- 
times germinate  into  new  filaments,  also 
sometimes  produce  numerous  bodies  of  dif- 
ferent kin(fs,  connected  in  some  way  vdth 
reproduction ; this  is  the  case  in  Spirogyra 
(PI.  6.  fig.  23),  perhaps  also  in  Closterium 
and  other  instances.  Besides  the  sjjores  pro- 
per, we  have  also  in  this  family  Zoospores 
— the  actively  moving  ciliated  bodies  which 
are  regarded  as  gonidta 
and  are  fui’ther  divided 
into  macrogoniclia  and 
microgonidia  (see  Hy- 
drodictyon),  the  lat- 
ter of  which  may  per- 
haps have  the  function 
of  spermatozoids  (see 
Sph^roplea  and 
Vaucueria). 

In  the  Fimgi  the 
greatest  confusion  ex- 
ists in  the  nomencla- 
ture. The  Agarics  and  Nodularm  spumigcra. 
tneir  conveners  pro- 
duce  free  nailed  cells 
at  the  tips  of  short  spores, 
filaments,  whence  they  Magnified  200  diameters. 


Fig.  684. 


ultimately  fall  off,  to  reproduce  the  plant ; 
these  are  called  spores  or  sporules,  or  di- 
stinctively Basidiospqres  (figs.  53-55, 
p.  83),  There  is  no  essential  difference 
between  them  and  the  spores  produced  by 
the  Hj'phomycetes,  either  singly  or  in  rows 
or  capitula  (Botrytis,  figs.  77,  78,  p.  104 ; 
figs.  685,  686 ; and  PI.  20.  figs.  5,  6,  1-5, 
16)  at  the  ends  of  erect  filaments;  these 
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Fig.  685.  Mystrosporium  Stcmphylium,  Corda  (Stem- 
phylium,  Fries).  Magn.  200  diameters. 

• Fig.  686.  Stachyobotrys  atra.  Fertile  filament  with 
heads  of  acrogenous  spores.  Magnified  200  diameters. 

Fig.  687.  A head  of  spores.  Magn.  .500  diameters. 

again  appear  to  pass  almost  insensibly  into 
the  comdia  or  reproductive  cells  produced 
by  the  breaking  up  of  the  mycelium,  either 
whoUy  or  in  part,  into  free  cells  capable  of 
continuing  the  growth  (Torula,  PI.  20. 
fig.  7,  and  OiniuM,  PI.  20.  fig.  8) : on  the 
other  hand,  the  sperniatia  (PI.  20.  figs.  2, 
3,  4),  such  as  occur  in  some  of  the  Conio- 
mj^cetous  foims  of  the  Pyi’enomycetous  and 
Discomycetous  Fungi,  are  closely  related, 
as  far  as  sfructure  goes,  to  the  conidia  of 
Torula,  See.  and  the  spores  of  the  Ilypho- 
mycetes ; while  the  stylospores  of  the  Ure- 
DiNEi  and  Tremellini  produce  bodies 
resembling  them,  and  still  more  like  the 
basidiospores  of  the  Agaricini.  The  stjdo- 
spores,  another  fi’ee  foim  of  spore,  may  be 
regarded  probably  as  compound  organs, 
foimed  of  a row  of  cells  contained  in  a 
persistent  parent  cell:  it  is  surmised  that 
they  are  merely  metamoi’phosed  asci  (see 
Sphjeria  and  Stilbospora,  PI.  20.  figs. 
25-8) ; yet  their  mode  of  occmrence  woidd 
lead  to  the  idea  that  they  are  a distinct 
kind  of  organ.  Lastly,  we  have  the  asco- 
spores  or  thecaspores  (fig.  42,  p.  70),  closely 
resembling  those  of  the  Lichens,  consisting 
of  free  cells  with  a double  coat,  developed 
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free  in  tlie  cavity  of  a parent  cell  or  sac. 
In  the  liritish  Flora  the  terms  sjionde  and 
sporidium  are  used  synonymously  in  the 
sense  of  spore,  and  are  applied  to  hasidio- 
spores,  ascospores,  stylospores,  and  to  the 
bodies  (foimd  in  Cytispora,  Tuh^adaria, 
&c.)  called  by  Tulasne  spermatia.  The 
term  sporidiola  is  applied  apparently  to 
nuclei  or  CTamdar  masses  occuiiing  in  the 
cavities  of  spores,  or  to  the  separate  por- 
tions of  contents  of  unperfectly  septate  sty- 
lospores. 

With  regard  to  the  homologies  of  the 
above  stmetures,  the  spermatia  are  supposed 


Fier.  688. 


Fi".  689. 


Fig.  688.  Leptotrichum  glaucum.  Free  spores  among 
the  filaments  of  the  matrix.  Magnified  200  diameters. 

Fig.  689.  Fusarium  herbarum.  Free  spores  resting  on 
the  matrix.  Magnified  200  diameters. 

to  represent  spermatozoids ; the  conidia  are 
regarded  as  corresponding  to  gonidia  of 
Lichens ; the  stylospores  are  also  connected 
with  these  through  the  mediiun  of  the 
tetraspores  of  the  Ilorideae. 

In  conclusion,  a reference  may  be  made 
to  descriptions  and  figures  like  those  given 
(figs.  688, 689)  of  free  spores  resting  on  the 
matrix  and  among  the  filaments.  Such 
characters  are  totally  out  of  date  in  the 
present  state  of  science,  and  simply  serve 
ns  indices  of  points  requiring  fiu’ther  in- 
vestigation. 

Bibl.  See  under  the  heads  of  the  classes 
of  Crjmtogamic  Plants. 

SPORIDESMIUM.— A genus  of  Toru- 
lacei  (Coniomycetous 
Fungi),  growing  upon 
bark,  wood,  &c.  The 
character  of  thespores 
appears  to  vary  in  dif- 
ferent mecies ; some-  _ _ 

times  tney  are  simply  Sporidesmium  paradoxum. 
septate,  sometimes 
cellular  (fig.  690). 

Bibt,.  Berk,  and 


690. 


Spores  sessile  on  the  matrix. 
Magnified  200  diameters. 


Broome,  Ann,  Nat.  IILst.  2nd  ser.  v.  p.  459, 
xiii.  p.  460;  Fries,  Summa  Vey,  p.  506; 
Corda,  leones  Funy.  i.  ii.  &c. ; Fresenius, 
Beitr.  z.  Mycol.  Ileft  2.  p.  60. 

SPOROCADUS,  Corda.  See  Hender- 

SONIA. 

SPOROemSMA,  Berk,  and  Br.— A ge- 
nus of  Torulacei  (Coniomycetous  Fungi), 
containing  one  species,  S.  mirahile,  fonning 
a black  velvety  stratum  on  rotten  beech- 
wood. 

Bebl.  Berk,  and  Broome,  Ann.  Nat.  Hist. 
2nd  ser,  v.  p.  461;  Gardener's  Chronicle, 
1847.  p.  540;  Fresenius,  Beitr.  z.  Myeol. 
Heft  2.  pi.  6. 

SPOROCHNACE..®. — A family  of  Fu- 
coidese.  Olive-coloiu’ed,  inarticulate  sea- 
weeds, whose  unilocular  and  septate  spo- 
ranges  are  attached  to  external  jointed 
filaments,  which  are  either  free  or  compacted 
together  into  knob-like  or  warty  masses. 

Synopsis  of  British  Genera. 

* Sporanges  attached  to  pencilled  filaments 

issidng  from  the  branches  (Arthrocla- 

diete). 

1.  Des^narestia.  Frond  solid  or  flat,  di- 
chotomously  branched. 

2.  Arthrocladia.  Frond  traversed  by  a 
jointed  tube,  filiform,  nodose. 

3.  Stihphora.  Frond  filiform,  tubular  or 
solid,  branched ; sporanges  arising  from 
necklace-shaped  filaments  collected  in  wart- 
like groups  upon  the  frond. 

**  Sporanges  produced  in  knob-like  receptacles 
composed  of  tchorled  filaments  compacted 
together  (Sporochnese.) 

4.  Sporochmis.  Receptacles  lateral,  on 
short  peduncles, 

5.  Caipomitra.  Receptacles  terminal,  at 
the  tips  of  the  branches. 

SPOROCHNUS,  Ag. — A genus  of  Spo- 
rochnacese  (Fucoid  Algae),  containing  one 
British  species,  S.  pedunculatus,  haHng  a 
filiform,  solid,  cellular  main  axis  (contain- 
ing a central  cord  of  dense  tissue)  bearing 
long  slender  branches  ananged  in  a some- 
what pinnate  manner  and  clothed  at  inter- 
vals with  elliptical  fertile  ramules,  consisting 
of  an  axis  densely  covered  with  whorled  ho- 
rizontal branching  filaments  bearing  ovoid 
sporanges,  and  terminating  in  a deciduous 
pencil  of  byssoid  filaments.  Main  stem 
6 to  8"  long,  olive-brown,  changing  to  yel- 
low-green on  exposure. 

Bibl.  Harvey,  Brit,  Mar.  Alg.  p.  26, 
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pi.  6 A ; Groville,  Aly.  Brit.  pi.  6 ; Thuret, 
Ann.  des  Sc.  Nat.  3 s^r.  xiv.  p.  238. 

SPOROCYBE,  Fries.— Aj  ^eniis  of  Be- 
matiei  (?)  (Ilj^homycetous  lAingi),  grow- 
ing on  dead  sticks,  decaying  stems,  &c., 
forming  usually  a blackish  stratmn.  Several 
British  species  are  recorded.  They  have  a 
rigid,  septate,  simple  or  branched  peduncle, 
ending  with  a capitate  head  clothed  with 


Fig.  691.  Fig.  692. 


Sporocybe  bulbosa. 


Fig.  691.  Stratum  upon  a stick.  Nat.  size. 

Fig.  692.  Two  fertile  peduncles,  crowned  with  heads  of 
spores.  Magnified  lOd  diameters. 

spores  (figs.  691, 692).  This  genus  is  syno- 
nymous with  Periconia,  Corda.  Periconia, 
Tode,  is  an  obscure  fonn,  not  well  imder- 
stood. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  333 ; 
Ann.  Nat.  Hist.  vi.  p.  433,  ^n.  13;  Fries, 
Summa  Vcqct.  p.  467 ; Syst.  Mycol.  iii.  p.  340. 

SPOROTRICHUM,  Link.— A ^enus  of 
Mucedines  (Hj^phomycetous  Fimgi),  grow- 
ing on  decaying  vegetable  substances,  dung, 
&c.  The  forms  referable  to  this  genus, 
according  to  the  character,  include  a very 
heterogeneous  assemblage ; indeed  the  cha- 
racter, which  omits  the  natmn  of  the  original 
attachment  of  the  spores,  is  worth  nothing. 
Fries  has  separated  a genus  Tbichospo- 
niuM,  including  a number  of  species  with 
distinctly  acrogenous  spores ; this  includes 
S.  niyrum  and  S.  yeochormn  of  the  Brit. 
Flora.  The  remainder  are  placed  by  him 
among  the  Sepedoniei,  under  Sporotrichum 
and  another  genus  which  he  calls  Physo- 
spora.  These  genera  are  very  obscurely 
known,  so  much  resembling  mycelia  with 
detached  conidia  scattered  on  them. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  346 ; 
Fries,  Summa  Vey.  pp.  492, 495,  621 ; Gre- 
ville.  Sc.  Crypt.  Flor.  pi.  108.  figs.  1,  2. 


SPUMARIA,  Pers. — A genus  of  Myxo- 
p>tres  (Gasteromycetous  Fungi),  the  peri- 
ia  of  which  are  divided  internally  into 
chambers  by  ascending  folds,  and  in  S. 
alba  are  either  sessile  and  pass  above  into 
tom  white  laminae,  or  are  stipitate  and 
divided,  and  form  comiculate  peridioles 
bm’sting  above ; the  latter  is  probably  the 
perfect  form.  The  whole  plant  looks  at 
first  like  white  froth ; it  grows  on  grasses, 
&c.,  generally  at  a little  height  from  the 
ground. 

Bibl.  Berk.  Brit.  FI.  ii.  pt.  2.  p.  309; 
GreviUe,  Sc.  Crypt.  FI.  pi.  267 ; Sowerby, 
Fxmyi  {Reticular ia),  pi.  280 ; Fries,  Summa 
Vey.  p.  449. 

Sputum. — We  omitted  to  notice  under 
Expectohation  the  occmi’ence  of  fibrinous 
casts  of  the  smaller  bronchi  and  pulmonary 
air-cells  in  the  expectoration  of  pneumonia. 
They  are  best  seen  on  mixing  the  sputa  with 
water,  foiming  dichotomous  cylinders  with 
rounded  enlargements.  They  consist  of  fine 
filaments,  and  are  mostly  covered  with  gra- 
nule-cells, and  are  generally  met  vrith  be- 
tween the  third  and  the  seventh  day. 

Bibl.  Remalr,  Binynost.  u.  Patlwyene. 
Untersuch.  Sfc.,  or  Fdinb.  Monthly  Journ, 
1847.  rfi.  350. 

SPY'RIDIA,  Haiw. — A genus  of  Cerami- 
acefe  (Florideous  Algse),  containing  one 
British  species,  S.  Jilamentosa  (fig.  693), 
harfng  a dull  - red,  cylindrical,  filifoim, 
much  - branched  frond,  consisting  of  a 
chambered  tube,  the  articidations  of  which 
are  short,  and  the  walls  of  which  are  com- 
posed of  small  angular  cells.  It  arises  from 


Fig.  693. 


l^fagniiied  25  diameters. 

a broadly  expanded  disk.  The  branches 
.are  clothed  ^vith  setaceous  ramules.  The 
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SQUAMET.LA. 

fiii'eUce  are  stalked,  gelatinous,  and  loked, 
surrounded  by  a few  raniules,  and  contain 
two  or  three  masses  of  spores.  The  tetra- 
spores  occur  attached  to  the  raraules.  An- 
theridia  have  not  yet  been  observed. 

Bibl.  Harvey,  Bnt.  3Iar.  Alg.  p.  166, 
pi.  22  D. 

SQUA^ffiLLA,  Bory,  Ehr. — A genus  of 
Rotatoria,  of  the  family  Euchlanidota. 

Char.  Eyes  four,  frontal ; foot  forked. 

1.  S.  oblonga  (PI.  35.  fig.  29).  Carapace 
depressed,  elliptical,  or  ovate-oblong,  hya- 
line; toes  slender,  long.  Aquatic;  length 
1-216". 

2.  S.  bractea.  Toesshortand thick.  Aquatic. 

Bibl.  Ehrenberg,  Infus.  p.  479. 

STACHYLIDIUM,  Link.— A genus  of 

Mucedines  (Hjq)homycetous  Fimgi),  nearly 
related  to  Botn/tis,  distinguished  apparently 
only  by  the  subpedicellate  spores.  Fries 
states  that  these  are  developed  within  a 
fugacious  veil  (?).  Botryospohium  dif- 
fitsum,  Corda,  is  included  here  by  most 
authors.  S.  bicolor  and  S.  terresfre,  having 
quatemate  sporiferous  branches  at  the  upper 
joints  of  the  erect,  simple  filaments,  grow 
upon  decajing  herbaceous  plants  and  rotten 
sticks. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  341 ; 
Fries,  Summa  Veg.  p.  490 ; Greville,  Sc. 
Crypt.  Flor.  pi.  267. 

STAMENS. — The  fertilizing  organs  pro- 
ducing the  POLLEN,  surrounding  the  pistil 
in  perfect  Flowering  plants,  or  occuiTing 
alone  in  the  bari’en  flowers  of  the  monoe- 
cious and  dioecious  genera.  Stamens  pre- 
sent a great  variety  of  interesting  points 
for  examination  under  a simple  microscope 
vdth  a low  power,  in  their  fonns,  append- 
ages, pores,  &c.  For  the  compound  micro- 
scope they  afford  good  material  for  the 
study  of  development  of  cells  in  the  poUen, 
the  POLLEN-grains  themselves,  and  the 
spiral-fibrous  tissue  of  their  anthers. 

STARCH. — This  substance,  with  the  ex- 
ception of  the  protoplasm  the  most  generally 
diffused  of  all  the  products  met  with  in  the 
interior  of  vegetable  cells,  occurs  in  the  form 
of  transparent  granules,  of  varied  size  and 
form  and  in  varjdng  quantity,  in  all  classes 
of  plants  but  the  Fungi.  It  has  been  stated 
that  it  exists  sometimes  in  a diffused  or 
formless  condition;  but  this  seems  question- 
able. AU  starch-grains  appear  when  newly- 
formed  as  minute  sphoiical  bodies,  and  veiy 
many  never  advance  beyond  this  stage ; but 
a considerable  proportion  of  the  gi’ains,  in 
all  cases  where  the  starch  becomes  an  im- 


portant and  considerable  element  in  the 
cell-contents,  increase  in  size,  and  acquire 
a more  or  less  definite  form,  diverging  from 
the  spherical,  and  often  characteristic  of  the 
particular  plant  in  which  the  grain  is  pro- 
duced. The  gi’ains  in  a single  cell  mostly 
vary  very  mu(m  in  size,  on  accomit  of  their 
different  degrees  of  development;  but  the 
full-grown  characteristic  grains  of  the  same 
raecies  of  plant  agree  tolerably  well  in  size. 
One  of  the  most  remarkable  peculiarities  of 
starch  is  the  fact  that  it  assumes  a blue 
colour  when  iodine  is  applied  to  it,  which 
in  most  cases  affords  a ready  means  of  de- 
tecting its  presence.  The  smallest  gTains 
are  almost  too  minute  to  measure,  and  even 
their  determination  by  the  application  of 
iodine  is  sometimes  imsatisfactory ; the 
largest  grains,  such  as  those  of  Canna  and 
the  potato,  for  example,  attain  a length  of 
more  than  1-400". 

The  starch-gi’anule  is  a definitely  organ- 
ized structure,  although  its  existence  in 
relation  to  that  of  the  cell  is  transitoi’y.  It 
consists  of  assimilated  food,  deposited  in  a 
definite  foi-m  insoluble  in  the  ordinary  cell- 
sap,  through  a process  of  organization  ana- 
logous to  that  by  which  the  development  of 
the  cell  itself  is  effected.  It  is  related  closely 
with  the  cellulose  structm’es  of  the  cell-waU 
through  the  remarkable  secondary  layers 
found  in  the  Albumen  of  certain  seeds, 
composed  of  the  substance  called  amyloid, 
which  sometimes  takes  a blue  colom-  when 
iodine  is  applied  to  it,  and,  like  starch,  is 
ultimately  dissolved  and  removed  to  fui-nish 
material  for  development. 

The  stmcture  ot  the  starch-granule  has 
foi’med  the  subject  of  much  debate,  which, 
however,  seems  to  have  originated  rather 
through  considerations  relating  to  the  deve- 
lopment than  from  a difiiculty  in  observing 
the  complete  objects.  Vei’y  minute  granules, 
as  above  stated,  appear  as  solid  globules; 
but  when  the  granules  acquire  appreciable 
dimensions,  concentric  lines  may  be  ob- 
served, more  or  less  distinctly  in  different 
cases,  which  lines  increase  in  number  with 
the  increase  of  size,  in  many  cases,  however, 
soon  becoming  excentrical  from  the  pre- 
ponderating gi’owtli  of  one  side  of  the 
granule.  In  freshly  extracted  granules  the 
original  centre  mostly  appears  solid  or  with 
a minute  black  point ; but  if  the  starch  is 
dry,  the  centre  appears  liollow,  sometimes 
is  even  occupied  by  air ; and  some  starch- 
grains,  as  in  Iris  pallida,  jlorentina,  &c.,  have 
a large  cavitj'.  If  strong  alcohol  is  applied 
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to  fresh  grains,  the  abstraction  of  water 
likewise  produces  a hollow  in  the  central 
point  of  growth;  and  in  all  these  cases, 
cracks  not  unfrequently  run  out  towards 
the  smface.  The  point  in  question,  the 
st.arting-point  of  growth,  solid  or  hollow  as 
the  case  may  he,  is  sometimes  called  the 
liilmn  or  the  nucleus : the  former  temi  arose 
out  of  the  mistaken  hypothesis  of  its  being 
a point  of  attachment  to  the  cell-wall ; the 
latter  term  is  admissible  in  a general  sense 
as  merely  indicative  of  its  precedence  in  a^e 
of  the  general  mass  of  the  gi'ain.  It  is 
sometimes  asserted  that  this  point  or  nucleus 
is  a pore  or  funnel-shaped  cavity ; but  this 
is  altogether  a mistake,  as  may  be  readily 
proved  by  gently  roasting  a few  starch- 
gi'anules  of  the  potato  on  a slide,  and  ob- 
seiwing  how  the  expanding  air  blows  up 
the  dextrine  into  which  the  starch  is 
changed,  in  the  foim  of  a bubble  or  bladder. 
Sometimes  small  granules  occm*  in  the 
potato  with  a large  cavity  and  thin  walls. 

The  lines  seen  in  the  starch-gi’anules  are 
the  boundaries  of  superimposed  layers  of  ite 
substance;  sometimes  these  are  very  di- 
stinct, sometimes  very  faint;  often_  more 
distinct  lines  appear  at  intervals  in  the 
series  of  the  same  gi-anide  (PI.  36.  fig.  21), 
and  in  these  cases  even  a thin  vacancy,  or 
in  the  diied  gi’amdes  a sti’atum  of  ah’,  seems 
to  exist  between  the  layers.  The  markings 
have  been  described  as  “folds”  on  the 
starch-granules;  but  their  dependence  on 
the  existence  of  the  concentric  layers  is 
beyond  doubt.  They  are  seen  in  the  proper 
relative  positions  when  the  OTanules  are 
rolled  over  in  all  directions  neneath  the 
microscope ; theh  relative  numbers  and 
forms  correspond  to  the  size  and  stage  of 
development  of  the  gramdes  in  the  same 
plant ; and  other  characters  connected  with 
the  physical  structure  confirm  the  conclu- 
sions from  simple  inspection. 

Starch  is  usually  stated  to  be  unafiected 
by  cold  water,  and  this  is  generally  the  case ; 
but  if  the  gi'anules  of  Tous-les-mois  are 
ci-ushed  before  placing  them  in  water,  so  as 
to  expose  the  internal  substance,  the  water 
is  sometimes  absorbed  by  the  inner  layers, 
and  these  swell  up  considerably  without  the 
outer  layers  being  affected.  When  starch- 
granules  are  heated  (dry)  gradually  upon  a 
slide,  until  some  of  them  assume  a yellowish 
colour,  either  the  air -bubble  above-men- 
tioned appears — occasionally  with  a partial 
separation  of  the  concentric  layers  through 
expansion  of  the  films  of  air  existing  between 


them,  while  other  parts  become  fused, — or 
the  general  shape  remains  imchanged,  and 
the  strife  gradually  vanish,  becoming  melted 
into  a mass,  as  it  were,  the  starch  itself 
bein^  converted  into  dexti’ine.  When 
starch-gi’anules  are  heated  in  water  to  the 
boiling  - point,  they  usually  soften  and 
“ blow-up  ” into  a large  sac,  the  inner  pai’t 
softening  first,  and  pushing  out  the  more 
superficial ; if  the  sac  bursts,  the  inner  sub- 
stance sometimes  partly  escapes  in  the  form 
of  cloudy  flocks,  but  is  not  mssolved.  Di- 
luted sulphuric  acid  acts  somewhat  in  the 
same  manner  as  hot  water ; but  if  stronger 
acid  is  allowed  to  attack  the  gi’anules  locally 
or  partially  by  flowing  in  fr’om  one  side 
upon  the  object,  very  remarkable  appear- 
ances present  themselves ; the  acid,  touching 
certain  parts  of  the  gi’anule  first,  or  acting 
most  quickly  on  softer  portions,  causes  the 
softening  internal  layers  to  expand  and 
bulge  out  the  external  layers  at  particular 
points  (like  hernice)  until  the  entire  grain  is 
softened,  when  these  coalesce  and  the  whole 
expands  into  a thin  sac.  Gradual  action  of 
the  acid  causes  a more  uniform  expansion, 
which  is  usually  accompanied  by  a sudden 
crack  rimning  out  from  the  nucleus  into  the 
substance  (indicating  the  abstraction  of 
water  ?),  followed  almost  immediately  by  a 
collapse  of  the  wall  above  this  crack,  and 
a sudden  expansion  of  the  whole  into  a sac 
or  an  irregular  gelatinous  film.  Solution  of 
potash  produces  much  the  same  effect  as 
dilute  sulphuric  acid. 

AU  the  above  appearances  indicate  that 
the  starch-granule  is  composed  of  concentric 
“shells”  of  a substance  of  the  same  nature, 
but  less  dense  and  more  rich  in  water  in  the 
interior  layers,  firmer,  less  hydrated,  and 
more  resisting  in  proportion  to  the  distance 
from  the  starting-point  of  gi’owth  or  nu- 
cleus. With  polai’ized  light,  moreover,  the 
starch-granule  exhibits  a black  cross,  and 
with  a plate  of  selenite  a beautiful  colom-ed 
system,  especially  well  seen  in  large  gi’ains 
like  those  of  the  potato  or  Tous-les-mois 
(PI.  31.  fig.  4). 

But  the  recent  observations  of  Nageli  and 
others  go  to  prove  that  there  exists  a still 
greater  complication.  They  find  that  pro- 
longed treatment  with  saliva  and  some  other 
agents  will  remove  the  substance  coloured 
blue  by  iodine,  leaving  the  gi’aniile,  with 
its  striae  more  distinct,  capable  of  resisting 
acids  and  alkalies.  _ . 

Pure  starch  is  coloured  blue  Iw  iodine, 
whether  in  its  natural  state  or  softened  by 
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hot  water,  the  depth  of  the  colour  depend- 
ing on  the  quantity  of  iodine ; where  much 
is  added,  tlie  coloiu'  is  almost  black.  When 
dilute  sulphuric  acid  has  been  added  pre- 
viously, the  colour  is  rather  pm'ple  tnan 
blue,  especially  the  faint  tinge  given  at  first 
by  wealt  solution  of  iodine.  When  the 
starch  grains  are  heated  dry,  the  colour 
given  by  iodine  changes,  proportionately  to 
the  violence  of  the  action,  from  blue  to 
piuq)le,  red-wine  colom’,  and  finally  brown. 
The  best  application  is  the  solution  of  iodine 
in  iodide  of  potassium ; and  this  should  be 
used  very  weak  in  investigation  of  starch. 

Starch-gi-anules  occur  either  isolated  (PI. 
36.  figs.  8 & 21),  or  in  groups  (figs.  7, 10, 11) 
(in  the  latter  case  mostly  with  flat  faces,  so 
as  to  fit  together  into  round,  oval,  or  similai’ 
forms),  or  packed  closely  in  the  parent  cell 
in  such  numbem  that  they  press  upon  each 
other  and  appear  Uke  parenchymatous  cells 
(PI.  36.  figs.  3 & 12).  In  the  actively  vege- 
tating parts  of  plants,  starch-granules  occur 
very  generally  imbedded  in  the  green  glo- 
bules called  CHXOROPHvxL-granules,  either 
singly  or  in  groups ; this  is  seen  especially 
well  in  the  cells  of  the  Confervaceas,  of  the 
Hepatic®,  the  prothaUia  of  Ferns,  in  the 
leaves  of  aquatic  plants,  such  as  VaUimeria, 
in  autumn,  &c.  The  free  gi'anules  occm’ 
more  particularly  in  the  colourless  organs 
of  plants — in  tubers,  rhizomes,  roots  and  the 
cambium  region  in  the  season  of  rest,  in 
the  endosperm  of  ovules,  or  the  albumen  or 
cotyledons  of  seeds,  &c.  The  parenchyma- 
tously-grouped  granules  are  found  in  the 
albumen  oi  seeds,  especially  of  maize  and 
rice.  The  comparison  of  the  states  and  of 
the  course  of  development  of  the  crowded 
granules  of  maize  throws  much  light  upon 
the  manner  in  which  starch-granules  are 
formed. 

In  the  first  place,  two  rival  doctrines  exist 
as  to  the  order  of  development  of  the  parts 
of  the  granule.  Most  authors  assert  that 
the  granules  grow  by  the  superposition  of 
layers  from  within  outwards,  consequently 
that  the  outermost  layers  are  the  youngest. 
Other  authors,  especially  Nageli,  comparing 
the  OTanule  to  a ceU,  assert  that  the  layers 
are  formed  internally,  the  older  ones  ex- 
panding 'pari  passu  to  malie  room  for  them. 
There  can  be  no  doubt  that  the  first  view 
is  correct.  In  the  next  place  a variety  of 
notions  have  been  put  forth  as  to  the  origin 
of  the  starch-granule  and  its  relation  to  the 
rest  of  the  contents  of  the  cell,  especially 
the  chlorophyll.  It  is  curious  to  note  the 


error  into  which  earlier  observers  fell  from 
the  want  of  the  guiding  thread  furnished  by 
a knowledge  of  the  function  of  the  proto- 
plastic structures  connected  with  the  pri- 
mordial utricle.  The  idea  that  the  stgrch- 
granule  sprouted  out  from  the  ceU  - waU 
corresponded  with  the  original  view  of  the 
origin  of  the  septum  in  cell-division,  while 
the  hypothesis  that  starch  is  developed  from 
chlorophyU,  and  the  contrary  notion  that 
starch-granules  form  the  nuclei  of  chloro- 
phyU-gi-anules,  both  rest  on  actual  pheno- 
mena, in  which,  however,  the  chlorophyU 
proper  (that  is,  the  mere  green  colouring 
matter)  bears  no  important  share. 

The  development  of  the  starch-granule  is 
veiy  beautifully  iUustrated  in  the  gradual 
ripening  of  the  seeds  of  Maize ; and  in  im- 
perfect seeds,  different  parts  of  the  same 

¥rain  often  afford  various  stages  of  growth. 

he  figs.  1-4  of  PI.  36,  show  the  gradual 
formation  of  the  starch-granules  by  depo- 
sition from  the  internal  surface  of  vacuoles 
in  the  protoplasm  fiUing  the  ceU,  exactly  in 
the  same  way  as  the  primordial  utncle 
secretes  cellulose  layers  upon  its  outer  sur- 
face. Fig.  28  shows  minute  starch-gi-anules 
originating  in  the  same  way  in  the  proto- 
plasm-current  connected  with  the  nucleus 
in  the  white  lUy;  and  Criiger,  who  first 
published  this  view  in  a decided  form,  has 
shown  that  the  large  granules,  with  an  ex- 
centric  “ hUum,”  originate  in  a simUar 
position,  and  owe  the  excentricity  of  their 
form  to  the  fact  of  their  remaining  imbedded 
at  one  (the  thicker)  end  in  the  protoplasmic 
threads  of  the  primordial  utiicle,  whUe  the 
smaU  free  end  is  graduaUy  pushed  out  fur- 
ther from  the  nutrient  mass.  The  existence 
of  starch-gi’anules  in  chlorophyU-masses  is 
thus  clearly  enough  accounted  lor,  now  that 
we  know  the  chlorophyll-globules  to  con- 
sist of  masses  of  protoplasm  coloured  green 
by  the  presence  of  an  extremely  small  quan- 
tity of  a substance  acquiring  a green  colour 
under  the  influence  of  light.  Starch  origi- 
nates in  vacuoles  in  this  as  in  any  other 
protoplasm.  The  groups  of  granules  are 
formed  through  the  simultaneous  origin  of 
a number,  in  vacuoles  excavated  in  one 
large  globule  of  chlorophyll  or  colourless 
protoplasm.  We  have  traced  this  in  the 
fronds  of  the  Hepatic®.  These  brief  re- 
marks must  suffice  on  this  part  of  the  sub- 
ject ; and  further  details  must  be  sought  in 
the  very  copious  literature  which  exists. 

It  remains  to  speak  of  the  diversities  of 
form  and  size  of  tlie  large  and  perfect  gra- 
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nulos  in  different  plants.  A glance  at 
Plate  36  will  give  some  idea  of  these ; and 
an  inspection  of  the  individual  figures  vdll 
show  how  remarkably  the  characteristic 
forms  may  vary  in  nearly  related  plants, 
even  genera  of  the  same  family,  as  is  the 
case  with  the  ordinary  Cereal  gi’ains.  Thus 
in  Maize  (figs.  1 to  6^,  where  the  small  gi’ains 
are,  as  usual,  originally  roundish  or  oval 
(fig.  6),  they  gi’adually  press  upon  one  an- 
other and  become  polygonal ; in  the  cells  of 
the  centre  of  the  grain,  where  they  are  less 
densely  packed,  remaining  with  obtuse  edges 
and  angles  (fig.  6),  in  the  cells  of  the  homy 
outer  part  of  the  gi’ain,  where  they  adhere 
more  or  less  firmly  together,  forming  an- 
gular parenchymatous  masses  (fig.  3).  The 
centi’al  cavity  is  large  here.  In  the  grain 
of  Wheat  we  find  delicate,  transparent,  len- 
ticular granules  (fig.  8),  the  striae  faint ; in 
Bai’ley  (fig.  9)  they  are  more  irregidarly 
discoid,  with  a thickened  edge,  the  striae 
obscure;  while  in  the  Oat  (fig.  10)  the 
granules  are  of  veiy  small  size,  but  of  angular 
forms  and  packed  together  in  lai’ge  numbers, 
so  as  to  form  roimdish  masses  with  a smooth 
smTace,  which  readily  break  dovui  into  their 
components  when  pressed ; the  separate  seg- 
ments all  exhibit  their  separate  black  crosses 
in  polarized  light.  In  Eice  (fig.  12)  we  find 
somewhat  similar  conditions  to  those  in 
Maize ; but  the  granules  are  much  smaller 
and  more  fimrly  united,  whence  the  gritty 
character  of  rice-flour.  In  the  Potato  the 
stai’ch-granules  are  found  larger  (fig.  21) 
than  any  of  the  above ; they  are  numerous 
and  loosely  packed  in  the  cells  (fig.  20). 
Among  the  more  remarkable  forms  of  starch 
are  the  large  grains  of  the  Cannes  (fig.  25), 
Musa  (tig.  24),  and  most  of  the  Zingibera- 
cese  (fig.  19).  Some  East  Indian  Avrow- 
root  (fig.  18)  has  compound  grains  of  large 
size  (mostly  detached  in  the  prepared  farina). 
True  West  Indian  Arrow-root,  from  Ma- 
ranta  arundinacea,  is  represented  in  fig.  26. 
Various  other  kinds  are  illustrated  in  PI.  36. 
Dieffenbachia  Seguina  (Aracese)  has  remark- 
able lobed  gi’anifles. 

Starch-gi’anules  are  usually  isolated  by 
slicing  the  tissues  in  which  they  exist,  and 
washing  them  out.  Wlien  they  are  to  be 
observed  in  situ,  either  delicate  transparent 
structures  (as  in  the  Oryptogamia)  must  be 
selected,  or  sections  very  carefully  made. 
The  cells  filled  with  starch  of  the  potato 
(PL  36.  fig.  20),  &c.,  maybe  isolated  by  ma- 
cerating the  structui’es  in  water  for  a day  or 
two.  Starch-granules  may  be  preserved  for 


a certain  time  in  glycerine;  but  they  are, 
erhaps,  best  taken  fresh  from  a store  of 
ly  gi’anules,when  required  for  examination. 

Bibl.  Rapport  mr  Raxjen,  Persoz,  (^-c., 
Mhnoires  des  savans  strangers  (Paris  Acad.), 
V. ; Poggendoilf,  Annal.  d.  Chem.  u.  Phami. 
xxxvii.  p.  114  (1836) ; Eritzsche,  ibid,  xxxii. 
p.  129  (1834) ; Payen,  Ann.  des  Sc.  Nat. 
2 sdr.  X.  p.  6 ; Mem.  Paris  Acad.  viii.  p.  209 ; 
Meyen,  PJlanzcmphys.  i.  p.  189 ; Mulder, 
Physiol.  Chemist.  (Edinburgh,  1849),  p.  208  ; 
Bischoif,  Rot.  Zeit.  ii.  p.  385  (1844) ; Miinter, 
iii.  p.  193  (1845) ; C.  Midler,  ibid.  833  {Ann. 
Nat.  Hist.  xvii.  p.  73);  NiigeK,  Zeitschr.f. 
xoiss.  Rot.  p.  149  (1844),  iii.  p.  117  (1846), 
Ann.  Nat.  Hist.  xvii.  p.  185,  Ray  Soc.  Vol. 
1849.  p.  183;  Pie  Stdrkekorner,  1868;  Schlei- 
den,  Qrundz.  der  Rot.  3rd  ed.  p.  177  {Prin- 
ciples, p.  10) ; Mohl,  Vermischt.  Schrift. 
449,  Ann.  Nat.  Hist.  2nd  ser.  xv.  p.  371, 
otatiische  Zeitung,  xvii.  p.  225 ; Martin, 
Phil.  Mag.  2nd  ser.  iii.  p.  277 ; Busk,  3Ii- 
crosc.  Trans.  2nd  ser.  i.  p.  68 ; Allman,  Micr. 
Journ.  ii.  p.  163 ; Oi-iiger,  Rot.  Zeit.  xii. 
p.  41  (1854)  {Micr.  Journal,  ii.  p.  173) ; 
Kiitzing,  Grundz.  d.  Phil.  Rot.  i.  p.  26l ; 
Bindley,  Introd.  to  Rotany,  2nd  cd.  p.  Ill ; 
E.  Quekett,  Ann.  Nat.  Hist.  xvii.  p.  193 ; 
Easpail,  Ann.  des  Sc.  Nat.  vi.  (1826)  and 
vii.  (1826) ; Grundy,  Pharmaceutical  Jour- 
nal, April  1855;  Casparjj,  Ueb.  HydriUen, 
Jahrb.  f.  tciss.  Rotanik,  i.  p.  448;  Trdcid, 
Atm.  des  Sc.  Nat.  4 sdr.  x. 

STAUEASTEUM,  Meyen.— A genus  of 
Desmidiacere. 

Char.  Cells  single,  constricted  at  the 
middle ; end  view  angvdar  or  circular,  with 
a lobato-radiate  margin,  or  rarely  com- 
pressed with  a process  at  each  end. 

Sporangia  generally  spinous  and  often 
globose. 

Thirty-eight  British  species  (Ealfs). 

1.  S.  dejectum  (PI.  10.  fig.  26).  Seg- 
ments smooth,  limate  or  elliptical,  con- 
stricted portion  very  short;  end  view  with  in- 
flated awned  lobes.  Common ; length  1-830". 

2.  iS.  margaritaceum  (PI.  10.  figs.  28,  29). 
Segments  rough,  tapering  at  the  constric- 
tion, and  with  short  lateral  processes ; end 
view  with  five  or  more  short,  naiTow,  ob- 
tuse ravs.  Length  1-1176". 

3.  S.  gracile  (PI.  10.  fig.  30).  Segments 
rouo-h,  elongated  on  each  side  into  a slender 
process  terminated  by  minute  spines;  end 
view  biradiate.  Length  1-770  to  1-640". 

Bibl.  Ealfs,  Rrit.  Desmidiacecs,  p.  119. 

STAUEOCAEPUS,Hassall  {Staurosper- 
mum,  Kiitz.).— A genus  of  Zygnemaceffi 


STAUEONEIS. 


STEMONITIS. 


[ 661  ] 


rConfer\’oid  Algie),  gi'owing  in  (boggy) 
ireshwater  pools : distinguished  by  the  re- 
markable quadrate  spore  formed  in  the 
cross-branch  produced  by  conjugation. 
Hassall  enumerates  six  species.  He  spealts 
of,  but  does  not  describe  or  figure  the  spores 
of  S.  c(eriilesce>is  filled  with  “zoospores.” 
Thwaites,  however,  saw  the  spores  of  S. 
gracilis  resolved  into  four  portions ; and  pos- 
sibly these  may  become  converted  into 
zoospores  like  the  spores  of  Bulboch.®te. 
Probably,  however,  they  geiminate  directly, 
as  in  Sp'ibogyba. 

1.  S.  glutinosus.  Filaments  1-1800  to 
1-1560”  in  diameter,  bluish  green,  lubri- 
cous ; spores  four-sided,  with  the  angles 
rounded  (Hass.  pi.  47.  fig.  1). 

2.  S.  carulescens.  Filaments  about  the 
same  size  as  the  last ; spores  cruciate,  with 
obtuse  lobes  (Hass.  pi.  47.  fig.  2). 

8.  S.  quadratus.  Filaments  1-2400”  in 
diameter,  spores  between  square  and  glo- 
bose (Hass.  pi.  48.  fig.  1). 

4.  S.  virescens.  Filaments  1-3240  to 
1-3000”  in  diameter; 
spores  cniciate,  emar- 
gmate  (Hass.  pi.  48. 

%■  2). 

6.  S.  gracilhmm. 

Filaments  1-4200  to 
1-3960”  in  diameter ; 
imores  acutely  qua- 
drangular (Hass.  pi.  49. 
fig.  2). 

6.  S.  gracilis  (fig. 

694  and  PI.  6.  fig.  16). 

Filaments  thicker  Staurocarpus  gracilis, 

than  in  S.  gracilli-  Conjugating  filaments  with 
vms ; spores  crucifoim  sporanges). 

^ass.  pi.  49,  fig.  1).  Magnified  100  diameters. 

Perhaps  the  same  as  the  preceding. 

Bibl.  Hassall.  Brit.  Fr.  Alq.  p.  176; 
Kutzing,  Sp.  Alg.  p.  437 ; Tab.  Fhyc.  v.  pis.  8 
& 9 ; Thwaites,  Ann.  Nat.  Hist.  xvii.  p.  262 ; 
Ealfs,  Blit.  Besmidiece,  p.  146 ; iU.  Braim, 
Verjihupmg,  {Bay  Soc.  Vol.  1863.p.287'). 

STAUKONEIS,  Ehr. — A genus  of  Bia- 
tomacese. 


Fig.  694. 


Char.  Frustules  resembling  those  of  Na- 
vicula,  but  the  median  nodule  expanded 
into  a transverse  band  or  stauros. 

^ Striae  resembling  those  of  Navicula,  or 
intermediate  between  those  oi  Navicula  and 
^nnulariu',  often  invisible  by  ordinary 
illumination. 

species  or  forms  are  numerous; 
Kutzing  describes  forty.  Smith  admits  ton 
British  species. 


1.  S.  phamicenteron  (PI.  11.  fig.  43). 
Valves  lanceolate,  gradually  attenuated  to- 
wards the  somewhat  obtuse  ends;  stauros 
reaching  the  margins  of  the  valves;  stiioe 
faint.  Aquatic ; common  ; length  1-170”. 

2.  S.  pulchella  (PI.  11.  figs.  44,  45). 
Valves  oblong,  ends  obtuse;  frustules  iii 
front  view,  broadly  linear,  constiicted  in  the 
middle,  and  romided-tnincate  at  the  ends ; 
striae  distinct;  stauros  not  reaching  the 
margins.  Marine;  length  1-70". 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. 
1843 ; Kutzing,  Bacill.  p.  104,  and  Sp. 
Alg.  p.  89. 

STAUKOPTERA,  Ehr.  — A genus  of 
Diatomaceae,  including  those  species  of 
8tauroneis  in  which  Ehrenberg  was  enabled 
to  detect  the  transverse  stiiie;  it  is  no 
longer  retained. 

STAUROSIRA,  Ehr. — ^A  doubtful  genus 
of  Diatomaceae. 

S.  co7istruens  (PI.  41.  fig.  38)  = Odontidium 
tahellaria,  Smith. 

Bibl.  Ehrenberg,  Mikroqeoloqie\  Smith, 
Bi'it.  Diat.  ii.  p.  17. 

STEARIC  ACID. — The  crystals  of  this 
fatty  acid  are  represented  in  PI.  7.  fig.  16  b. 

Bibl.  See  that  of  Chemisthy. 

STEMONITIS,  Gled. — A genus  of  Myxo- 
gasfres  (Gasteromycetous  Fungi),  con- 
sisting of  little,  somewhat  stamen-shaped 
plants,  either  separate  or  fasciculated,  grow- 
ing on  rotten  wood,  &c.  They  appear  at 
first  in  the  fonn  of  a mucilaginous  floccu- 
lent  expansion  (fig.  695),  from  which  the 

Fig.  695. 


Stemonitis  ferruginca. 

Mycelium  overgrowing;  decaying  pine-leaves. 

membranaceous  peridia  gi’ow  up  (fig.  696). 
Many  of  these  remain  ^ortive,  others  are 
raised  upon  staUis,  ripen,  and,  on  the  sepa- 
ration of  the  fugacious  peridium,  display 
themselves  somewhat  in  the  fomi  of  Dia- 
ciiiEA,  but  with  a bristle-like  columella 
and  no  remains  of  the  peridium.  The  fiat, 
cylindrical  or  globose,  roticiilnted  capilli- 
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tium  is  penetrated  partly  or  through  its 
whole  length  hy  a columella  continuous 
with  the  peduncle ; the  spores  aro  inter- 

Fig.  696. 


Stcmonitis  ferruginea. 

Immature  (fasciculate)  pcridia  arising  from  the 
mycelium. 

^ersed  intlie  reticulations  of  the  capillitiuni, 
Capillitium  and  spores  mostly  of  blackish 
colour.  There  are  numerous  British  species  j 
S.fusca  is  common.  See  Enebthenema 
and  DiACmffiA. 

Bibl.  Berk.  Brit.  Flor,  ii.  pt.  2.  p.  317 ; 
Ann.  Nat.  Hist.  i.  p.  257,  ti.  p.  431,  2nd 
ser.  V.  366  j Gre-vdlle,  Sc.  Crypt.  FI.  pi.  170 ; 
Fries,  Sunwia  Veg.  p.  465  j Syst.  Myc.  iii. 
p.  156. 

STENOGRAMhlE,  Haiw. — A . genus  of 
Rhodymeniaceas  (Florideous  Algae),  con- 
taining one  very  rare  British  plant,  S.  in- 
ternipta,  characterized  by  stalked,  flat,  fan- 
shaped fronds,  more  or  less  divided  dicho- 
tomously  into  rihand-like  lobes,  3-5”  high, 
of  a clear,  pinky-red  colour.  It  is  com- 
posed of  a central  layer  of  large  globular 
cells,  with  a kind  of  rind  of  sm^  cells. 
The  conceptacles  form  a sort  of  sonis  or  dark 
line  resembling  a rib,  up  the  centre  of  each 
fertile  lobe.  Teriaspores  and  antheridia 
unknown. 

Bibl.  TIarv.  Brit.  Mar.  Alg.  p.  123, 
pi.  15  D. 

STENTOR,  Oken. — A genus  of  Infusoria, 
of  the  family  Vorticellina. 

Char.  Body  conical  or  trumpet-shaped, 
free,  or  sessile  and  attached  hy  the  narrow 
base 5 covered  with  cilia;  anterior  portion 
widened  and  fringed  with  a marginal  row  of 
longer  cilia,  with  a spnal  row  of  cilia  ex- 
tending from  it  to  the  mouth.  Aquatic. 

These  Infusoria  are  among  the  largest 
and  the  most  beautiful  of  the  class.  The 
body  is  very  contractile  and  liable  to  varia- 
tion in  form,  often  becoming  ovate,  oblong, 
or  globular.  The  so-called  nucleus  is  mo- 
niliform  or  strap-shaped.  The  encysting 
process  has  been  noticed  in  some  of  the 
species. 

According  to  Lachmann,  in  S.  3Iulleri, 
polyniojphits,  and  Boesclii,  near  the  plane  of 
the  ciliary  disk  is  a large  conriactile  vesicle ; 


from  which  a longitudinal  vessel  runs  to  the 
posterior  extremity  of  the  animal,  and  an 
annular  vessel  round  the  ciliary  disk,  close 
under  its  row  of  cUia ; the  longitudinal 
vessel  has  several  dilatations. 

1.  S.  Malleri  (PI.  26.  fig.  3),  Body  co- 
lourless unless  feom  containing  foreign  co- 
loured particles,  with  a fringe  of  cilia  or  a 
ciliated  crest  extending  from  the  mouth  to 
near  the  middle  of  the  body ; nucleus  moni- 
liform.  Length  1-24". 

2.  S.  Rcesdii.  Differs  from  the  former  in 
the  nucleus  being  very  long,  but  unjointed. 

3.  S.  polymorphus.  Green,  nucleus  mo- 
niliform,  no  lateral  crest. 

Three  other  species. 

Dujardin  places  this  genus  in  the  family 
Urceolarina. 

Bibl.  Ehrenberg,  Infos,  p.  261;  Stein, 
Infos.,  passim. 

STEPHANOCEROS,  Ehr.— A genus  of 
Rotatoria,  of  the  family  Floscularisea. 

Char.  Eyes  single;  rotatory  organ  divided 
into  five  tentacle-like  lobes,  furnished  with 
whorls  of  vibratile  cUia ; body  attached  by 
the  base  to  a cylindrical  Jiyaline  carapace. 

S.  Eichhornii  (PI.  35.  fig.  25).  The  only 
species.  Aquatic ; length  1-36”.  This  beau- 
tiful animal  uses  the  lobes  of  the  rotating 
organ  to  catch  its  prey,  in  the  manner  of 
Hydra.  At  a (fig.  26)  are  seen  the  ti-emu- 
lous  bodies,  above  which  is  a row  of  round- 
ish globules,  called  by  Ehrenberg  nervous 
ganglia. 

Bibl.  Ehrenberg,  Infos,  p.  400. 

STEPHANODISCRS,  Ehr.— a doubt- 
fully distinct  genus  of  Diatomaceae. 

Cha7\  Fnistules  discoidal,  single ; valves 
circular,  alUie,  not  areolar  (under  ordinary 
Ulumination),  and  with  a fringe  of  minute 
marginal  teeth.  Aquatic. 

S.  bei'olinensis  has  the  valves  finely  ra- 
diate, with  mostly  thirty-two  teeth,  and  is 
1-1150"  in  diameter.  S.  Niagara:  (PI.  43. 
fig.  26) ; S.  lineatus  (fig.  27) ; S.  smensis 
(fig.  28) ; S.  JEgijptiacos  (fig.  29) ; S.  Bra- 
maputra  (fig.  29t). 

These  species  shoiUd  be  refeived  to  Cos- 
dnodiscos  or  CycloteUa. 

Bibl.  Ehi-enberg,  Bar.  d.  Berl.  Akad. 
1845.  Ixxii. ; Kiitzing,  Sp.  Alg.  p.  21. 

STEPIIANOGONIA,  Ehr.— An  obscure 
genus  of  fossU  Diatomaceae. 

Char.  Frustules  resembling  those  of  Mas- 
togonia,  but  with  the  apices  of  the  valves 
truncate,  angular,  and  spinous. 

Two  species  found  inBeimuda  and  North 
America.  S.  p>olygona  (PI.  43.  fig.  30). 
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Bint.  Elirenberg,  Ber.  d.  Berl.  Akttd. 
1S44.  p.  264  ; Kiitzing,  Sp.  Alg.  p.  26. 

STEPHANOPS,  Ehr.— A genus  of  Ro- 
tatoria, of  the  family  Euchlanidota. 

Char.  Eyes  two,  frontal,  foot  forhed; 
carapace  depressed  or  prismatic;  anterior 
part  of  body  expanded  so  as  to  form  a fron- 
tal hood. 

Jaws  each  with  a single  tooth. 

iS.  cirratus  (PI.  36.  fag.  28).  Carapace 
with  two  posterior  spines.  Aquatic ; length 
1-240". 

S.muticns  has  the  carapace  without  spines 
posteriorly,  and  the  eyes  have  not  been 
recognized;  whilst  S.  lamellatus  has  three 
posterior  mines. 

Bibl.  Ehrenberg,  Lifus.  p.  478. 

STEPHANOPYXIS,  Ehr.— A genus  of 
Diatomace8e=P(/a?!Vfe<Za,  in  part. 

STEPHANOSPHriERA,  Cohn.— A ge- 
nus of  Volvocinese  (Confervoid  Algae),  not 
yet  observed  in  Britain.  S.  plmialis  is 
nearly  related  to  Pandorina,  consisting  of  a 
large  hyaline  globe  -with  eight  bicuiated 
green  cells,  placed  at  equal  distances  on  the 
equator. 

Bibl.  Cohn,  Sieb.  Kollik.  Zeitschr,  iv. 
p.  77  (1862)  {Ann.  Nat.  Hist.  2nd  ser.  x. 
p.  321,  pi.  6)  ; Nova  Acta,  xxvi.  pt.  1;  Mi- 
crosc.  Journal,  vi.  p.  131. 

STEREOCAULON,  Ach.— A genus  of 
Lecidineae  (Gjuimocarpous  Lichens),  so 
called  from  the  solid  character  of  the 
branched  bushy  thallus.  S.  paschale,  the 
most  distinct  species,  is  abimdant  on  rocks 
and  stoned  on  mountainous  districts.  The 
thaUus  is  grayish  and  rough,  the  apothecia 
conglomerated,  blackish  brown.  The  sper- 
mogonia  occur  in  little  brown  heads,  near 
the  apothecia. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  237 ; 
Tulasne,  Awn.  des  Sc.  Nat.  3 sdr.  xvii.  p.  197 ; 
Enr/l.  Bot.  pi.  282. 

STEREONEMA,  Kiitz.  — A supposed 
Alga  of  the  family  Phaeonemese  (Kiitzin^), 
stated  by  Cohrf,  however,  to  consist  of  the 
decaying  stalks  of  Anthophysa. 

Bibl.  Kutziim,  <§?.  Alg.  p.  160. 

STERIGMATA. — The  term  applied  by 
Tulasne  to  the  filaments  forming  the  pedi- 
cels of  the  spermatia  in  the  Fungi  (PI.  20. 
figs.  2,  3). 

STICHIDIA. — Pod-shaped  processes  of 
the  fronds  of  Florideous  Algae,  containing 
the  tetraspores  imbedded  in  them  (fig.  167, 
page  207). 

STICIIOCOCCUS,  Niigeli.  See  Pal- 

MKLLACK^. 


STICTA, 

STICHOSTEGIA.— An  order  of  Fora- 
minifera. 

Char.  Shell  composed  of  chambers  ar- 
ranged end  to  end  in  a single  straight  or 
slightly  curved  row. 

Fani.  I.  ^QxnLATEBALiDJE.  Shell  free, 
regular,  equUateral. 

* Orifice  single. 

Gen.  1.  Glandulina  (PI.  42.  fig.  40).  Shell 
stoaight,  round;  chambers  embracing, 
no  constrictions ; orifice  central,  round, 
at  the  end  of  a prolongation. 

2.  Nodosaria  (PI.  18.  fig.  3).  As  the 
last,  but  chambers  not  embracing,  and 
with  constrictions. 

3.  Orthocerina  (PI.  18.  fig.  6).  Shell 
straight,  round,  no  constrictions ; orifice 
central,  round,  no  prolongation. 

4.  Dentalina  (PI.  42.  fag.  18).  Shell  cmwed, 
round ; oiifice  central,  roimd. 

6.  Frondicularia  (PI.  42.  fig.  29).  Shell 
compressed,  flabeUiform ; orifice  round, 
central. 

6.  Lingulina.  Orifice  central,  forming  a 
transveree  fissure. 

7.  Rimidina.  Orifice  marginal,  a longi- 
tudinal fissure. 

8.  Vaginidina  (PI.  42.  fig.  33).  Shell 
compressed ; chambers  oblique ; orifice 
round,  marginal,  no  prolongation. 

9.  Margimdina  (PI.  42.  fig.  9).  Shell 
crosier-like;  orifice  marginal,  round, 
with  a prolongation. 

**  Orifices  numerous. 

10.  Conulina.  Shell  conical ; orifices  scat- 
tered over  the  last  chamlier. 

11.  Pavonina.  Shell  compressed,  flabelli- 
foim ; orifices  in  a single  line. 

Fam.  II.  lN^QuiLATEBALrD.a).  Shell  fixed, 
inequilateral,  irregular. 

12.  Wehbina.  The  only  genus. 

Bibl.  D’Orbigny,  Diet.  Unit.  v.  666;  id. 
For.  Foss,  de  vietine,  26;  Monis,  Brit. 
Fossils ; Williamson,  Bee.  Foram.  (Bag 
Soc.f 

STICTA,  Ach. — A genus  of  Parmeliaceoe 
(Gymnocarpous  Lichens),  with  a tough, 
foliaceous  thallus,  growing  over  rocks  and 
ti’unks  of  trees,  mostly  in  mountainous  di- 
stricts. S.  pulmonaria  forms  lai’ge  shaggy 
fronds  of  olive-green  colom-  when  fresh, 

{>ale-brown  when  dry,  pitted  and  reticu- 
ated ; the  apothecia  mostly  marginal,  red- 
brown.  The  spormogonia  of  this  genus 
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occur  scattered  on  the  upper  surface,  mostly 
near  the  ends  of  the  lobes. 

Bmi,.  Hook.  Flor.  ii.  pt.  1.  p.  208 ; 
Tidasne,  Ann.  fles  Sc.  Nat.  3s&.  xvii.  p.  169, 
pi.  1 ; Fn(/l.  Bot.  pi.  572. 

STICTEI,  Fries. — A group  of  Helrel- 
lacei  (Ascomycetous  Fungi),  containing  se- 
veral genera  of  plants,  gi'owing  on  wood, 
branches  of  ti’ees,  &c.,  biusting  through 
fi’om  beneath  the  bark  when  inatirre.  S. 
{Cr]iptomyces,'&&ik.  \ Propolis,  Bx. , S.  Vcy.) 
versicolor  (figs.  697-699)  is  common  on 


Fig.  697. 


Sticta  versicolor. 


Fig.  699. 


Fjg.  697.  An  open  disk,  emerged  on  the  surface  of 
wood,  having  an  irregular  border. 

Fig.  698.  Vertical  section  of  the  same. 


Magnified  20  diameters. 


Fig.  699-  Asci  and  paraphyses  from  the  last.  Magni- 
fied 200  diameters. 


wood ; the  upper  surface  of  the  open  fruit 
is  white,  and  at  length  mealy. 

Bibl.  Berk.  Brit.  Flora,  ii.pt.  2.  p.  214 ; 
Ann.  Nat.  Hist.  vi.  p.  359 : Tries,  Sumnia 
Vo/,  p.  372. 

STIGEOCLONIUM,  Kiitz.— A genus  of 
Confervoid  Algro,  doubtfidly  referred  to 
Confervaceai,  grorving  mostly  in  brooks, 
and  composed  of  delicate  branched  fila- 
ments, drawn  out  into  delicate  hyaline 
points  j attached  to  stones  and  fonning 
masses  of  a sinuous  or  lubricous  chaa’acter. 
Tlie  jointed  filaments  are  composed  of  short 
cells,  possessing  bright  green  contents  ; the 
entire  contents  of  a cell  are  converted  into 
a single  zoospore  (with  foiu  cilia)  and  dis- 
charged (PI.  5.  fig.  5),  and  the  cell-wall  is 
so  delicate  that  it  generally  vanishes  at  the 
same  time.  Many  species  are  described  by 
Kiitzing,  fonneriy  regarded  as  members  of 
the  genus  DuArAENALBiA,  which  diffiu's  in 
the  number  of  zoospores  produced  in  each 
cell,  and  in  possessing  large  primary  fila- 


ments with  lateral  tirfts  of  delicate  ones, 
resembling  those  of  Stiyeoclcmimn  (fig.  179, 
p.  238).  We  select  the  most  distinct  of  the 
British  forms. 


1.  S.  protensum  (PI.  5.  fig.  5).  Trrfts  of 
filamente  1-36  to  1-60"  hrgh,  very  much 
branched^  and^  elongated ; primary  filaments 
1-1800"  hr  diameter,  joints  eqrral  or  three 
tirrres  as  long  {Brap.  co7tdemata,  llassall, 
pi.  11.  fig.  1). 

2.  S.  tmue.  Tufts  aborrt  1-36  to  1-72" 
high ; primary  filaments  1-2160"  in  diame- 
ter ; torulose ; set  above  with  niunerous 
tufts  of  abbreviated  branchlets  (Drap.  tctiuis, 
Hass.  pi.  11.  fig.  2). 

3.  S.  elongutimi.  Filaments  very  slender; 
primaries  1-2880"  in  diameter;  branches 
erecto-patent,  often  opposite,  snbramulose, 
flageUiform ; aU  the  jomts  three  or  five  times 
as  long  as  broad  (^Drap.  elongata,  Hass.  pi.  10. 
fig.  3). 

4.  S.natmm.  “Filaments  highly  mucous, 
very  slender,  spariagly  branched,  branches 
acuminate,  not  usually  ciliated  (produced 
into  a filiform  end) ; cells  rather  broader 
than  long  ” {JJrap.  nana,  Hass.  pi.  10.  fig.  4). 

Bibl.  Kiitzing,  Sp.  Alg.  p.  352;  Tab. 
Phyc.  iii.  pis.  1-11 ; Hassall,  Brit.  Fr.  Alg. 
fig.  118 ; Thuret,  Ann.  dcs  Sc.  Nat.  3 sdr. 
xiv.  p.  223,  pi.  18;  Fnql.  Bot.  Suppl. 
No.  2913. 

STIGMA. — The  part  of  the  pistil  of  An- 
giospernrous  Flowering  Plants,  upon  which 
the  pollen  rests  to  produce  its  poUen-tubes, 
and  Avhere  the  orifaces  exist  leading  to  the 
cavity  of  the  ovary.  It  is  situated  either 
at  or  near’  the  sunrmit  of  the  style  or  its 
branches,  or,  when  this  is  absent,  it  is  ses- 
sile on  the  ovary.  The  surface  of  the  stigma 
is  clothed  with  papilliform  or  short  tubidar 
coUs,  from  whrch  a saccharine  secretion 
exrrdes  at  the  period  when  the  ovrdes  are 

Sared  to  receive  the  irrfluence  of  the 
m-grains.  In  this  fluid  the  poUen- 
gi’ains  produce  their  tubes,  which  make 
their  way  between  the  papiUte  to  descend 
through  the  conducting  tissue  of  the  style 
to  the  placenta  (PI.  32.  fig.  30).  These 
papilliform  cells  in  a yoiurg  state  often  form 
favom-able  sirbjects  for  the  study  of  the 
protoplastic  cell-contents,  and  also  of  the 
firud  coloiu’ing  matter.  The  forms  of  the 
stigma  ar’e  exceedingly  varied  and  some- 
times very  elegant,  and  some  of  those 
covered  with  colom'ed  hairs  form  beautiful 
microscopic  objects.  In  the  family  of  Com- 
posita),  its  char'acters  are  used  for  the  syste- 
matic division  of  the  numerous  genera. 
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STIGMATA  OF  Animals.  See  Spira- 

CLF.S. 

STIGMATEA,  Fr.  See  Dothidea. 

STIGONEMA,  Ag. — supposed  genus 
of  Scytonemeous  Oscillatoriacese  (Confer- 
void  A1"£b),  founded  upon  what  has  proved 
to  be  the  thallus  of  a genus  of  Lichens. 
See  Ephebe. 

STILBACEI. — A family  of  Hyphomjrce- 
tous  Fungi,  growing  upon  decaying  animal 
or  vegetable  matter,  or  on  bark  or  leathery 
leaves.  Characterized  by  a wart-shaped  re- 
ceptacle, composed  of  conjoined  filamentous 
or  hexagonal  cells  and  spores  home  singly 
on  the  apices  of  free  filaments.  Some  of 
the  Fungi  here  included  are  heterogeneous 
and  imperfectly  studied;  for  example.  Tuber - 
cularia  and  Fusaiium  are  apparentljr  only 
imperfect  states  of  other  Fungi,  while  the 
more  distinct  genera  appear  to  be  referable 
to  the  family  Dematiei. 

Synopsis  of  British  Genera. 

1.  Stilbum.  Receptacle  stallied  at  the 
base,  clavate  or  capitate  at  the  summit, 
composed  of  coalescent,  densely  crowded, 
parallel  filaments ; spores  simple,  aaising 
singly  at  the  apices  of  free  filaments. 

2.  Pachnocybe.  Receptacle  stipitate,  cla- 
vate, floccose,  the  filaments  twisted,  the  head 
finally  pruinose,  with  simple  spores. 

3.  Periconia.  Receptacle  stalked  at  the 
base,  clavate  or  capitate  at  the  apex,  com- 
posed of  coalescent,  densely  crowded,  pa- 
rallel filaments,  or  ceUularly  fleshy ; spores 
simple,  crowded  on  simple  sporophores 
arising  at  the  summit  (and  on  the  stalk. 
Fries). 

4.  Tubercularia.  Receptacle  wart-shaped, 
globular  or  stalked,  fleshy,  composed  of  con- 
tinuous sterile,  and  thread-like  beaded  fer- 
tile filaments.  Finally  indurated,  floccose, 
with  the  spores  scattered  over  it,  or  falling 
into  powder. 

5.  Periola.  Receptacle  cellular,  sessile; 
fertile  filaments  abbreviated,  torulose,  mixed 
with  septate  lax  sterile  filaments. 

0.  Volulella.  Receptacle  wart-like,  cel- 
lular, compact,  with  long  rigid  bristles; 
spores  spindle-shaped,  septate,  on  continu- 
ous short  filaments,  arising  all  over  the 
receptacle. 

7.  Fusarium.  Receptacle  wart-like,  cel- 
lular, gelatinous ; spores  spindle-shaped, 
simple,  somewhat  curved,  borne  on  simple 
filaments  arising  all  over  the  receptacle,  and 
fonning  a discoid  stratum. 

8.  lUosporium.  Receptacle  wart-shaped. 


Fig.  700. 


subgclatinous,  diffluent ; spores  simple,  pel- 
lucid, generally  with  a hyaline  envelope, 
borne  on  short  filaments. 

9,  Epicoccum.  Receptacle  wart-shaped, 
cellular,  for  the  most  part  seated  on  an 
effused  patch ; spores  fom’-sided,  cellular, 
attached  singly  to  very  short,  continuous 
filaments. 

Bibl.  Berkeley,  Crypt.  Botany,  p.  311. 

STILBOSPORA,  Pers.  — A supposed 

genus  of  Melanconiei 

(Coniomycetous  Fim- 

gi),  but  apparently 

only  consisting  of  sty- 

losporous  fruits  of 

Sphcerice.  These  grow 

upon  wood,  sticks,  &c., 

breaking  forth  on  the 

surface  without  any  di-  Stilbospora  macrosperma. 

stinct  perithecium,  con-  Group  of  conceptacles 

sistincr  of  a niir>lpnii  on  a frag, 

sisiing  01  a nucleus  ment  of  ^oodj  nat.  size. 

composed  of  agglutl-  The  detached  spores  on 

nated  (septatel  stvlo-  lieht-hand  magnified 
> ^ ^ N 150  diameters. 

spores  (see  SpasmiA). 

Bibl.  Berk.  Brit.  For.  ii.  pt.  2.  p.  356 ; 
Ann.  Nat.  Hist.  vi.  p.  356 ; Hooker's  London 
Journ.  of  Bot.  iii.  p.  322 ; Fries,  Summa 
Veg.  p.  508;  Fresenius,  Beitr.  z.  Myc.  Heft 
ii.  p.  63 ; Tulasne,  Ann.  des  Sc.  Nat.  4 s^r. 
V.  p.  109. 

STILBUM,  Tode. — A genus  of  Stilbacei 
(Hyphomycetous  Fungi),  containing  a con- 
siderable number  of  species,  forming  little 
shining  mildews,  sometimes  brightly  co- 
loured, on  decaying  wood,  herbaceous 
plants,^  Fungi,  &c.  The  stalk-like  sti’oma 
differs  in  character,  being  sometimes  villous, 
sometimes  glabrous  and  rigid,  sometimes 
pellucid  and  soft ; it  is  formed  of  conjoined 
filaments,  the  free  ends  of  which  bear  the 
spores  in  a capitulum,  which  finally  exhibits 
a gelatinous  character. 


Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  330 ; 
Aim.  Nat.  Hist.  yi.  p.  432,  pi.  12 ; ibid.  2nd 
ser.  V.  p.  465 ; Fries,  Summa  Veqet.  p.  469. 

STltiOPHORA,  J.  Ag.  — A genus  of 
Sporochnaceae  (Fucoid  Algae),  included  by 
some  authors  among  the  Dictyotaceae.  There 
are  two  British  species,  S.  rhizodes  and  S. 
Lyngbyei,  characterized  by  a branched,  fili- 
foim,  at  first  solid,  afterwai’ds  tubular  frond, 
the  former  6 to  24",  the  latter  2 to  4"  long, 
fuising  from  a small  naked  disk.  The  fruc- 
tification consists  of  little  wart-lUfe  bodies 
scattered  all  over  the  frond,  composed  of 
tufts  of  moniliform  filaments,  at  the  bases 
of  which  are  attached  either  pyriform  uni- 
locidar,  or  tubidar  septate  sporangos.  Tim- 
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ret  states  that  the  specimens  of  S.  rhizodes 
foimd  a certain  distance  above  low-water 
mart  appear  mostly  to  hear  septate,  those 
always  under  water  simple  sporanges,  and 
those  in  an  intermediate  position  exhibit 
both.  The  plants  of  the  nrst  kind  are  of 
paler  colour  than  those  of  the  second. 

Bibl.  Harvey,  Hrit.  Mar.  Alg.jQ.  39, 
pi.  7 0 ; Greville,  Alg.  Brit.  pi.  6 ; Tnuret, 
Ann.  des  Sc.  Nat.  3 s6r.  xiv.  p.  238,  pi.  38. 

STING  OP  Insects. — The  well-known 
sting  of  the  female  or  so-called  neuters  of 
Hymenopterous  Insects,  as  the  honey-bee, 
the  humble-bee,  the  hornet,  the  wasp,  &c., 
appears  to  the  nalced  eye  to  be  a single 
needle-like  organ ; but  when  examined  vm- 
der  the  microscope,  it  is  seen  to  consist  of 
three  pieces — a short,  stout,  cylindrico-coni- 
cal  outer  piece  or  sheath  (PI.  27.  fig.  14  a), 
cleft  throughout  its  length  on  the  under 
surface  and  obtuse  at  the  end,  within  which 
are  partly  contained  two  long  elbowed  setae 
or  lancets  (PI.  27.  fig.  15,  one  of  them), 
thickened  and  furnished  with  teeth  directed 
backwards  near  the  end  of  one  margin,  the 
other  margin  sharp  and  cutting.  These  setae 
play  within  the  sheath,  being  paidially  pro- 
trusile  and  retractile,  as  is  the  sheath  itself. 
The  poison-apparatus  consists  of  two  glan- 
dular elongated  sacs,  either  simple  (PI.  27. 
fig.  14  e,f),  or  branched  as  in  the  humble- 
bee,  4&C.,  and  terminating  by  one  (fig.  14  cT)  or 
two  ducts,  in  a muscular  reservoir  (fig.  14  c), 
from  which  an  excretory  duct  runs  to  the 
base  of  the  sheath  of  the  sting. 

The  initation  produced  by  the  sting  of  one 
of  these  insects  needs  no  remark.  It  does  not, 
however,  serve  a merely  defensive  pxirpose, 
but  is  used  also  to  paralyse  the  prey,  so  that 
it  may  be  kept  in  store  for  futare  use. 

The  sting  represents  a modified  ovipositor, 

Bibl.  Lacaze-Duthiers,  Ann.  des  Sc.  Nat. 
3 s^r.  xii.  xiv.;  Westwood,  Introduction, ^c.-, 
Siebold,  Vei'gl.  Anat. 

STINGS  OF  Plants. — 

These  are  epideimal  struc- 
tures, consisting  of  large  hairs, 
vsdth  a bulbous  base  more  or 
less  included  in  a cellular 
coat,  and  attenuated  upwards. 

In  the  sting  of  the  nettle  the 
apex  is  expanded  into  a little 
bulb,  which  is  broken  off  when 
the  sting  is  lightly  touched 
(PI.  21.  fig.  8).  Yoimg  stings 
exhibit  the  Kotation.  Stings 
occur  not  only  in  the  nettles 
( Urtica),  but  in  the  cultivated  jiagn.  20  diams, 


Loasacene  {^Loasa,  Bartonia,  &c.),  and  of 
much  larger  size  in  some  exotic  Urticaceae 
and  Eimhorbiaceae. 

See  Haibs,  page  339. 

STOMACH.— ^he  glands  which  secrete 
the  gastric  juice  are  tubular  glands,  perpen- 
dicularly placed  beneath  the  surface  of  the 
mucous  membrane,  and  extending  as  deeply 
as  the  muscular  coat  of  the  stomach. 

They  va^  in  length  from  1-GO  to  1-12", 
are  cylindrical,  somewhat  narrowed  towards 
the  closed  end,  which  is  rounded  or  some- 
what inflated.  The  lower  third  is  wav)'  or 

Fig.  702. 


Slinging  hair  of 
Nettle. 


Perpendicular  section  of  the  pyloric  portion  of  the 
stomach  of  a pig.  u,  glands ; A,  muscular  layer  of  the 
proper  mucous  membrane ; c,  submucous  tissue  with 
the  orifices  of  divided  vessels  ; d,  transverse  muscular 
layer;  e,  longitudinal  ditto;  /,  serous  coat.  Magnified 
so  diameters. 

spiral,  especially  in  the  glands  occupying  the 
pylorus ; some  of  them  also  give  on  a csecal 
branch. 

The  gastric  glands  consist  of  a dehcate 
basement  membrane,  lined  in  the  upper 
third  with  cylindrical  epithehum,  the  lower 
portion  being  filled  with  large,  pale,  poly- 
gonal, finely  granular  cells,  not  arranged  in 
a laminated  form. 

In  many  animals  the  gastric  glands  are  of 
more  complicated  structure  than  in  man,  and 
two  distinct  kinds  exist,  in  one,_  secreting 
mucus,  the  tubes  being  lined  with  cylin- 
drical epithelixmi;  whilst  in  the  other,  which 
secretes  gastric  juice,  rounded  epithelial 
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cells  occur,  and  the  walls  are  expanded  at 
intervals. 

Closed  follicles  resembling  the  solitai’y 


glands  of  the  small  intestines  are  met  with 
in  the  stomach  ; they  are,  however,  incon- 
stant and  variable  in  number. 


Fig.  703. 


Fig.  704. 


Fig.  705. 


Fig.  703.  Gastric  gland  with  cylinder-epithelium,  from  the  pylorus  of  a dog.  a,  principal  cavity ; ft,  tubular  pro- 
cesses  arising  from  it.  Magnified  60  diameters. 

Fig.  704,  Gastric  gland  from  the  middle  of  the  stomach,  a,  principal  cavity  ; 6,  primary,  and  c,  terminal  branches 
arising  from  it.  Magnified  6o  diameters. 

Fig.  705.  Portions  of  a terminal  branch,  the  upper  representing  a longitudinal,  the  lower  a transverse  section,  a, 
basement  membrane;  6,  large  cells  in  close  apposition  with  it;  c,  sms^er  epithelial  cells  surrounding  the  cavity. 
Magnified  350  diameters. 


The  stomach  is  lined  by  cylindrical  epi- 
thelium. 

Bibl.  Kolliker,  Mikrosk.  Anat.  ii.  p.  137, 
and  the  Bibl.  therein ; Todd  and  Bowman, 
Phys.  Anat.  <§-c. 

Stomata  (plural  of  Stoma). — This 
name  is  applied  to  the  structures  which 
constitute  the  passages  of  communication, 
through  the  Epidermis  of  plants,  from  the 
intercellular  passages  to  the  external  air. 
They  occur  almost  exclusively  on  the  green 
parts  of  plants,  and  are  absent  from  the 
enidenuis  of  roots,  also  on  the  surface  of 
all  structures  growing  under  water.  The 
lowest  classes  which  present  them  are  the 


Liverworts  and  Mosses,  where,  however, 
they  are  limited  to  a few  kinds,  and  in  the 
former  present  a peculiar  organization.  In 
the  Ferns  they  are  distiibuted  just  as  in  the 
Flowering  Plants,  where  they  occm’  princi- 
pally upon  the  leaves  (fig.  706),  especially 
upon  the  lower  face,  but  extend  also  over 
the  green  shoots,  the  pai-ts  of  the  flower 
(fig.  200,  page  _ 262),  and  even  into  the 
interior  of  cavities,  as  on  the  cpidennis  of 
the  replum  of  Cruciferse  (wallflower),  and 
still  more  remarkably,  on  the  cpidennis  of 
seeds  (skin  of  the  walnut). 

In  the  Liveiworts  the  stomata  occur  on 
the  fronds  and  receptacles  of  certain  genera 
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{Marchantia,  Fegatella,  &c.  &c.).  In  Mar- 
chantia  (fig.  447,  p.  444),  they  are  somewhat 
circular  orifices  m the  epidei-mis,  guai'ded 
hy  cells  arranged  in 
three  or  four  tiers. 

In  the  Mosses  they 
are  met  with  on  the 
apophyses  or  thick- 
ened summits  of  the 
setae  beai’ing  the  cap- 
sules, as  in  FiDuiria 
(fig.  262,  page  303). 

The  stiTictui’es  here 
resemble  those  in  the 
higher  plants,  as  is 
the  case  also  wdth 
those  on  the  leaves  of 
the  Ferns. 

In  the  Flower- 
ing Plants  the 
perfect  stomata  ap- 
pear as  roundish  or 
sometimes  squarish 
chasms  in  the  epi- 
dermal layer,  occim- 


Epidermis  of  the  White 
Lily  with  stomata,  si  (lower 
surface). 

Magnified  100  diameters. 


ring  regularly  at  the  meeting  angles  or  sides 
of  fom’  or  more  epidermal  cells,  the  chasm 
forming  an  orifice  leading  down  to  a suh- 
epidermal  intercellular  space,  and  guarded 
a little  below  the  upper  edge,  more  deeply, 
or  even  at  the  bottom,  by  (usually)  two 
semilrmar  cells,  applied  together  by  their 
flat  faces,  but  not  coherent,  their  convex 
surfaces  adheimg  firmly  to  the  sides  of  the 
epidermal  gap.  According  as  the  two  sto- 
inatal  cells  or  “pore-cells”  or  “guard-cells” 
are  distended  or  collapsed,  therr  flat  faces 
approach  or  retreat  from  each  other,  in  the 
latter  case  leaving  a slit-like  orifice  leading 
from  the  oirter  passage  into  the  subepidermfu 
space.  Sometimes  the  “guard-cells”  are 
four  in  number,  in  which  case  they  either 
form  two  tiers,  as  upper  and  lower  (Prote- 
acem,  e.  g.  Sakea,  Protea,  &c.),  or  thej^  are 
in  the  same  line  and  parallel,  forming  inner 
and  outer  “ guard-cells  ” (Ficus  elasticai). 
In  certain  coriaceous  leaves  the  stomata  are 
placed  on  the  sides  of  pits  excavated  beneath 
the  sm'face  of  the  leaves,  as  in  Dasylyrion 
oblongifoUum  and  Nerium  Oleander. 

A considerable  difference  exists  between 
the  appearances  presented  by  vertical  sec- 
tions of  the  epidermis  of  leaves  made  so  as 
to  pass  through  the  stomata.  In  young 
leaves  the  guard-cells  are  little,  if  at  all 
belowthe  general  level  of  the  epidermis;  and 
the  same  is  the  case  with  the  perfect  foniis 
in  various  herbaceous  plants  in  which  the 


leaves  are  of  membranous  textm’e.  In  other 
cases,  as  in  the  Hyacinth,  Iris,  Narcissus, 
Equisetum,  &c.,  the  guard-cells  are  found  at 
a very  early  period  quite  beneath  the  layer 
of  epideimal  cells,  attached  as  it  were 
under  the  passage  communicating  with  the 
air.  The  same  ocems  veiy  frequently  in 
the  stomata  of  coriaceous  leaves,  as  in  Aloe 
(^Pl.  39.  fig.  22),  Ficus,  Cycas,  Ilakea,  Proteu, 
kc.  In  other  instances,  also  in  leathery 
leaves,  the  “ guard-cells  ” appear  more  or 
less  elevated  above  the  general  level  of  the 
epidermal  cells,  as  in  some  species  of  Leu- 
cadendron,  Grevillea,  &c.  It  is  important  to 
observe  that  in  the  cases  where  the  “ guai-d- 
cells  ” are ‘sunk  in  the  orifice  of  the  epi- 
dermis, the  upper  margin  of  the  orifice, 
formed  by  the  borders  of  the  surrounding 
epideiTual  cells,  sometimes  becomes  elevated 
and  even  converted  into  a kind  of  perforated 
dome  (PI.  39.  fig.  22),  by  development  of 
the  cuticular  layers  (see  Epideemis).  This 
might  be  mistaken  for  the  stoma  itself. 
The  same  cuticular  substance  is  often  deve- 
loped in  matm’e  leaves,  not  only  down  over 
the  walls  of  the  stomatal  passage,  but  over 
the  guard-cells,  and  from  thence  more  or 
less  into  contiguous  intercellidar  passages. 
This  may  be  observed  in  Euphorbia  Caput- 
Medusce,  Helleborus  niger  and  viridis,  Jietula 
alba,  Asphodelus  luteus,  and  Cereus,  some 
Aloes,  &c.  Gaspanini  obtained  these  con- 
nected processes  of  cuticular  substance,  in 
the  form  of  an  isolated  coherent  piece,  by 
boiling  epidermis  in  nitric  acid,  which  dis- 
solved the  adjoining  cell- walls:  these  he 
mistook  for  peculiar  organs,  and  called  them 
cistomes.  Dr.  Hooker  has  described  a re- 
markable fonn  of  stomata  in  the  pai’asitical 
plant  Myzodendron. 

In  those  plants  in  which  the  epidermis 
becomes  infilti’ated  with  siliceous  matter,  the 
walls  of  the  stomatal  pore  and  the  “ guard- 
cells  ” become  imbued  with  it,  and  a sili- 
ceous skeleton  of  the  stractm’e  remains  after 
the  organic  matter  has  been  removed  by 
nitiic  acid  and  burning  (PI.  39.  fig.  29). 
This  is  readily  seen  in  the  Equisetacere, 
especially  E.  hyemale,  also  in  the  Grasses. 

The  mode  o^  development  of  the  stomata 
appears  to  be  unceidam.  Mold  and  other 
authors  assert  that  the  “ guard-cells  ” origi- 
nate from  one  of  the  cells  of  the  subepi- 
demial  tissue,  which  is  pushed  up  into  a 
vacancy  formed  by  the  separation  of  the 
epidennal  cells  at  certain  points.  This  cell 
is  said  to  be  next  divided  into  two,  which 
become  free  from  each  other  in  the  line  of 
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STETATELI.A. 


tho  new  partition  then  formed.  Niigeli  and 
others  assert  that  the  guard-cells  are  origin- 


ally constituent  cells  of  the  epidermal  layer, 
which  become  subsequently  displaced  down- 
wards (or  upwards),  and  undergo  special 


lopment  analogous  to  that  iust  _ 
scribed.  Dr.  Garreau  has  recently  described 
this  mode  of  development  as  occurring  in 
Tradescantia.  We  believe  it  is  the  correct 
view,  at  all  events  in  some  cases ; hut  the 
appearances  are  certainly  difficult  to  explain 
on  this  plan  in  the  Iridaceae,  Equisetacese, 
and  some  other  plants. 

The  stomata  are  generally  largest  upon 
succulent  leaves,  smallest  on  hard  and 
leathery  Irinds ; their  form  and  number  are 
most  valued,  both  in  different  plants  and  on 
different  pai'ts  of  the  same  plant.  They 
abound  most  on  the  lower  face  of  leaves ; 
but  it  has  been  mentioned  that  they  are  not 
found  on  submerged  organs,  and  on  floating 
leaves  they  occur  only  upon  the  upper  face. 
The  larger  kinds  are  more  scattered  on 
a given  surface,  the  smaller  occur  closer 
together  (this  depends,  of  course,  on  the 
general  character  of  the  epidermal  and  sub- 
jacent tissue).  The  numbers  have  been 
estimated  upon  the  surfaces  of  many  leaves, 
of  which  a few  examples  may  be  given : 
thus  a square  inch  contains,  in 

Upper  surface.  Lower  surface. 


de- 


Carnation 

38,500 

. ...  38,500 

Garden  Flag .... 

11,572 

. ...  11,572 

Ilouse-leek  .... 

10,710 

. . . . 6,000 

Tradescantia  .... 

2,000 

. . . . 2,000 

Misletoe 

200 

200 

IloUy 

0 

. ...  63,600 

Lilac 

0 

....160,000 

Vine  

0 

. ...  13,600 

Laurestinus  .... 

0 

. ...  90,000 

Bibl.  Gmeral  Works  on  Stmct.  Botany 
Krockcr,  De  Bpidermide,  Vratisl.  1833; 
Mohl,  Verm.  Sch-ift.  pp.  245,  252;  Bot 
Zeit.  iii.  p.  1 {Ann.  Nat.  Hist.  xv.  p.  217)  ; 
Bot.  Zeit.  xiv.  p.  697  {Ann.  des  Sc.  Nat. 
4 sdr.  vi.  p.  162) ; Nageli,  Linncsa,  xvi.  p.  237 
1842 ; Mirbel,  sur  Marchantia,  Mem.  Acad 
Roy.  France,  xiii. ; Gasparrini,  Nuovc  ric. 
8.  Strutt,  d.  (^tonii,  Naples,  1844 ; Gaiveau, 
Ann.  des  Sc.  Nat.  4 s6r.  i.  p.  213;  J.  D. 
Hooker,  Flora  Antarct.  i.  p.  291 ; Golding 
Bird,  JVoc.  Linn.  Society,  i.  p.  290 ; Stocks, 
MS. 

STONES  OP  FnuiTS,  such  as  cherries, 
plums,  &c.,  afl’ord  excellent  materials  for 
sections,  showng  extreme  development  of 


the  woody  Seconu/VBY  deposits  of  vege- 
table cells. 

STREPTOTHRIX.  See  Amber. 

STRIARIA,  Grev. — A genus  of  Dictyo- 
siphonacefe,  nearly  related  to  Punctariaceae 
(Fucoid  Algae),  having  a branched,  Aliform, 
tubular  frond,  arising  from  a shield-shaped 
naked  disk.  The  walls  of  the  tube  are  mem- 

Fig.  707. 


Fig.  707-  Part  of  a frond.  Onc-third  of  the  nat.  size. 
Fig.  70S.  A fragment  with  sori.  Magnified  5 diams. 
Fig.  709.  Section  of  a fertile  branch,  with  sori.  Mag- 
nified 25  diameters. 

branous,  and  the  cavity  without  septa.  S. 
attenuata  (fig.  707)  grows  from  3 to  12"  high. 
The  branches  are  attenuated  towards  each 
end,  and  marked  with  rings  consisting  of 
clusters  of  simple  sporanges  (“  .spores  ”) 


8 A ; Grev.  Brit.  Aly.  fig.  9. 

STRIATELLA,  Kiitz. — A genus  of  Dia- 
tomacese. 

Char.  Frustules  with  a stipes  attached  to 
one  angle,  depressed,  tabulate ; with  longi- 
tudinal uninterrupted  vitta3,  apparently 
thickened  at  each  end.  Marine. 
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The  vittfe  appear  as  dark  lines ; no  trans- 
verse striae  are  visible  under  ordinary  illumi- 
nation. 

S.  unipunciata  (PI.  13.  fig.  20).  Frustules 
in  front  view  quadrangular,  often  broader 
than  long,  lateral  margins  subulate ; valves 
narrowly  lanceolate  ; stalk  elongate,  simple, 
filiform  and  thickish.  Length  of  frustules 
1-450  to  1-280". 

Compare  the  other  genera  enumerated 
imder  Striatellefe  (Diatomaceie,  p.  226). 

Bibl.  Kiitzing,  Bacill.  p.  126;  Spiecies 
Algarum,  p.  114. 

STRIGULA,  Fries. — A genus  of  Lim- 
borieae  (Angiocaipous  Lichens),  containing 
one  British  species,  S.  Bahingtonii,  growing 
on  the  leaves  of  box  and  other  evergreens. 
The  thallus  is  subepidennal;  the  asci  contain 
eight  cymbiform  triseptate  spores. 

Bibl.  Leighton,  Brit,  Angioc.  Lich.ji.  70, 
pi.  30.  f.  4;  Berk.  English  Botany,  Supp. 

STRONTIA  OR  Strontian. — The  crj- 
stals  of  the  sulphate  of  this  earthy  base 
are  figured  in  PI.  6.  fig.  18,  to  contrast 
■with  those  of  the  sulphates  of  bai’yta  and 
lime. 

STRUTHIOPTE-  Fig.  710. 

RIS,  Willden.  — A 
genus  of  Pol^odiese 
(Ferns),  -with  the 
margins  of  the  fertile 
leaves  rolled  up  so  as 
to  conceal  the  sori, 
which  are  •without  a 
true  indusium.  Str. 
gennanica  (fig.  710) 
is  of  large  size ; and 
the  fertile  fronds,  di- 
stinctfromthesterile, 
if  cursorily  examined,  Struthiopteris  germanica. 
might  lead  to  the  re-  Portion  of  a pinna  with  the 
fer^ce  of  this  plant  covering  the 

to  tho  OsniundeflS  or  Magnified  40  diameters. 

Flowering  ferns.” 

STRYCHNINE,  or  Strychnia.  See 
Alkaloids,  p.  28. 

STYLOBIBLIUM,  Ehr.— A genus  of 
fossil  Diatomacete. 

Char.  Frustules  circular,  single,  com- 

})ound ; valves  contiguous,  in  a single  row, 
ike  the  leaves  of  a book,  the  inner  ones  ■with 
a large  median  aperture  (?),  the  outer  not 
being  perforated  but  sculptm’ed. 

S.  clypetcs  (PI.  43.  fig.  50  a,  h)  ; S.  divismn 
(fig.  60  c) ; S.  eccentricum  (fig.  50  d).  It  is 
uncertain  whether  the  so-called  inner  valves 
are  merely  hoops,  or  the  valves  of  imperfectly 


separated  frustules;  also  whether  they  are 
perforated  or  not,  for  neither  Ehrenberg  nor 
Kiitzing  can  be  relied  on  for  distinguishing 
a perforation,  as  evidenced  by  their  ennneous 
description  of  tlie  structure  of  the  valves 
of  Pinmilaria,  Grammatophora,  and  many 
other  Biatomaceae. 

Three  species  are  described,  occurring  in 
America  and  Siberia.  The  sculpturings 
upon  the  outer  valves  consist  of  radiating 
or  excentric  curved  lines. 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. 
1846 ; id.  Mikrogeologie,  8j-c. ; Kiitzing,  Sp. 
Alq.  p.  116. 

Sl^LONICHIA,  Ehr.— A genus  of  In- 
fusoria, of  the  family  Oxytrichina. 

Char.  Body  ciliated,  and  furnished  with 
styles  and  hooks. 

_ In  this  genus,  transverse  and  longitudinal 
division,  gemmation,  and  the  encysting  pro- 
cess have  been  observed. 

1.  S.  mytilus=Kerona mytilus,T>.  (PI.  24. 
figs.  27,  28).  Bod^  white,  hyaline  at  each 
end,  flat,  oblong,  slightly  constricted  in  the 
middle,  dilated  at  the  oblique  fore  part. 
Aquatic ; length  1-240  to  1-100". 

2.  S.  pustulata=Kcrona  pustul.  1).  (PI.  24. 
fig.  26).  Body  white,  turbid,  oblong,  with 
a median  ventral  band  of  hooks.  Aquatic ; 
length  1-144". 

3.  S.  kistrio  (PI.  24.  fig.  29).  Body  white, 
elliptic-oblong,  hooks  aggregated  into  an 
anterior  heap  ; no  setae.  Aquatic ; length 
1-290  to  1-220". 

4.  S.  lanceolata  (PI.  24.  fig.  30).  Body 
lanceolate,  pale  green,  obtuse  at  the  ends ; 
ventral  smlace  flat;  hooks  acervate  near 
the  mouth ; styles  none.  Aquatic ; length 
1-140  to  1-120".  _ 

Two  other  species. 

Bibl.  Ehrenberg,  Infos,  p.  370;  Stein, 
Infos,  p.  172. 

STYXOSPORES. 

— Stalked  spores  of 
Coniomycetous  Fun- 
gi, usually  compomid 
or  septate,  then  pro- 
bably consisting  of  a 
row  of  independent 
spores  connected  by 
an  adherent  parent 
sac — thus,  structur- 
ally, metamorphosed 
asci ; they  are  some- 
times appendaged 
above  (fig.  711)  (see 
Spores  and  OONIO-  Magnified  200  diameters. 
MYCETES). 


Fig.  711. 


Stylosporcs  of  Pcsialozzia. 
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STYSANUS,  Corda,  = Cephalotri- 

CHPM. 

SUCCINIC  ACID. — This  acid,  which 
occurs  in  amber,  in  aU  feiiuented  liquids, 
and  in  the  contents  of  Echinococcus  cysts, 
is  pretty  soluble  in  water,  readily  in  hot  but 
with  difficulty  in  Cold  alcohol,  and  but  little 
in  tether. 

The  crystals  belong  to  the  oblique  pris- 
matic system,  and  are  represented  in  PI.  7. 
fig.  21. 

Bibl.  That  of  Chemistry. 

SUDORIPAROUS  GLANDS.  — These 
organs  secrete  the  perspiration. 


Fig.  712. 


They  are  found  in  most  parts  of  the  skin, 
but  in  variable  numbers  in  different  locali- 
ties. Thus  it  has  been  estimated  that  417 
exist  in  a square  inch  of  the  slrin  of  the  back 
of  the  hand,  1093  in  an  inch  of  the  outside, 
and  1123  in  the  inside  of  the  fore-arm,  and 
2736  in  an  inch  of  the  palm  of  the  hand. 

Each  gland  consists  of  a long  tube  coiled 
into  a knot  near  the  closed  end,  which  is 
situated  in  the  subcutaneous  cellular  tissue, 
and  forms  the  gland  proper,  and  a straight, 
imdulate,  or  spiral  duct,  which  traverses  the 
skin  peroendicularly,  to  terminate  upon  its 
surface  between  the  papillae. 

Fig.  713, 


c I 


Fig.  712.  A sudoriparous  gland,  with  its  blood-vessels.  «,  proper  gland  j duct;  c,  blood-vessels  of  a gland. 
Magnified  35  diameters. 

Fig.  713.  Portion  of  the  tube  forming  a sudoriparous  gland  from  the  hand,  a,  areolar  coat ; epithelium  ; c,  cavity. 
Magnified  360  diameters. 


In  the  glands  of  the  axilla,  the  portion 
of  the  tube  forming  the  gland  proper  is 
branched,  and  sometimes  the  branches  ana- 
stomose. 

The  coiled  portion  or  proper  gland  is  sur- 
loimded  and  permeated  By  an  elegant  plexus 
of  capillaries;  and  some  of  them  are  sm’- 
rounaed  by  a capsule  of  areolar  tissue  with 
spindle-shaped  cells. 

The  tube  of  the  glands  exhibits  two  forms 
of  structure.  In  one  of  these  there  is  an 
outer  coat  of  indistinctly  fibrous  areolar 
tissue  with  elongated  nuclei,  sharply  defined 
internally  bv  probably  a basement  mem- 
brane, this  being  lined  with  one,  two,  or 
more  layers  of  polygonal  pavement-epithelial 
cells,  mostly  containing  fat-globules  and 
pigment-gramdes. 

In  the  other  form,  the  fibrillation  of  the 


areolar  coat  is  tolerably  distinct,  the  fibres 
longitudinal,  sometimes  also  with  an  inner. 

Fig.  714. 


Portion  of  a tube  with  a muscular  coat,  from  the  scro- 
tum. a,  areolar  tissue  ; A,  muscular  layer;  c,  epithelial 
cells,  filling  the  tube  and  containing  yellow  granules. 
Magnified  U50  diameters. 


SUGAR. 


SYNAPTA. 
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delicate  transverse  layer,  and  botli  contain- 
ing  nuclear  elastic  fibres ; and  within  this 
coat  is  a layer  of  longitudinal,  unstriped 
muscidar  fibres. 

The  portion  of  the  ducts  traversing  the 
cuticle  18  spiral. 

It  is  by  no  means  an  easy  matter  to  ob- 
tain the  sudoriparous  glands  in  the  entire 
state.  The  skin  of  the  palm  of  the  hand  or 
the  paw  of  a dog  is  best  for  the  piupose ; 
and  before  malring  sections  with  a Valen- 
tin’s knife,  the  structirre  shoidd  be  mace- 
rated in  a mixture  of  1 part  nitric  acid  and 
2 of  water,  or  in  solution  of  carbonate  of 
potash. 

Bibl.  Kolliker,  Mikrosk.  A?iat.  ii. ; Todd 
and  Bowman,  Phxjdolog.  Anat.  ^-c. 

SUGAR. — This  substance  is  liable  to 
fraudulent  adidterations ; and  the  coarser 
kinds  of  brown  sugar  contain  many  im- 
purities, such  as  Acari,  fragments  of  the 
cane,  &c.  Starch  and  flour  are  used  to 
whiten  and  give  dryness  to  inferior  moist 
sugar;  and  these  may  be  detected  by  the 
microscope  (Stakch). 

The  crystals  of  sugar  of  milk  are  repre- 
sented in  PI.  6.  fig.  12,  and  those  of  diabetic 
sugar  in  PI.  6.  fig.  13. 

BnjL.  Ilassall,  Food  and  its  Adulterations, 
p.  12,  and  the  Bibl.  of  Chemistry. 

SULPHUR.  See  Lime,  sulphate  of 
(p.  427). 

SURIRELLA,  Turpin. — ^A  genus  of  Dia- 
tomacese. 

Char.  Frustules  free,  single,  ovate,  ellip- 
tical, oblong,  cimeate  or  broadly  linear  in 
front  view;  valves  -ndth  a longitudinal 
median  line  or  a clear  space,  the  margins 
winged,  and  vdth  transverse  or  slightly 
radiating  canaliculi  or  tuhidar  striae. 

It  appears  that  in  the  valves  the  margins 
of  the  depressions  are  fused  together  to 
form  tubular  channels  open  at  the  ends. 

KiLtzing  describes  flft}'-six  species  or 
forms.  Smith  twenty  as  British. 

1.  S.  bifrons  (Ehr.  18.33=  (S',  biseriata, 
Br6b.  and  Smith)  (PI.  13.  fig.  22).  Frastides 
in  front  view  broadly  linear,  with  roimded 
angles ; valves  elliptic-lanceolate,  somewhat 
obtuse;  alae  and  canaliculi  distinct.  Aquatic; 
length  1-180  to  1-96". 

2.  (S',  gexmna  (PI.  13.  fig.  21).  Frustules 
ovate ; valves  elliptic-ovate ; canaliculi  nar- 
row, inequidistant.  Marine ; length  1-240". 

3.  (S',  splendida.  Frustides  ovato-cuneate, 
ends  rounded ; valves  ovato-lanceolato  ; ahe 
apd  canaliculi  distinct.  Aquatic ; length 
1-160". 


Compare  Tryblionella,  and  see  Dia- 
TOMACBJE  (p.  220). 

Bibl.  Smith,  Brit. Diatom,  i.  p.  30;  Kiitz. 
Bacill.  p.  69,  and  Sp.  Alg.  p.  34. 

SWARjNIING. — This  term  has  been  ap- 
plied by  the  Germans,  from  comparison 
with  the  swarming  of  bees,  to  the  remark- 
able oscillating  crowding  movements  of  the 
zoospores  of  Confervse,  &c.,  while  free  in  the 
cavity  of  the  parent-cell,  and  preparing  to 
break  forth.  The  zoospores  are  hence  often 
called  “ swai-ming-spores.”  See  Hydro- 

DICTYON. 

SYMBOLOPHORA,  Ehr. — A genus  of 
Diatomaceee. 

Char.  Finstules  single,  disk-shaped,  with 
incomplete  septa  radiating  from  the  solid 
angidar  centre,  and  intennediate  bundles 
of  radiating  lines.  Marine  and  fossil. 

S.  Trinitatis  (PI.  19.  fig.  6).  Valves 
with  a triangular  umbilicus,  the  transparent 
margins  of  which  are  crenulate,  the  rest 
of  the  disk  covered  with  six  bundles  of 
very  fine  radiating  lines.  Diameter  1-220". 
America. 

(S',  acuta  (PI.  43.  fig.  64) ; S.  micrasterias 
(fig.  65) ; S.  pentas  (tig.  56). 

Five  other  species. 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. 
1844.  p.  74;  Kiitzing,  Sp.  Alg.  p.  131. 

SYMPHIOTIIRIX,  Kiitz.  = Oscilla- 

TORIA. 

SYMPHYOSIPHON,  Kiitz. — A genus  of 
OsciUatoriacese  (Confervoid  Algae),  growing 
on  the  ground,  &c.  S.  (Scgtonexna,  Lyngh.) 
Bangii  grows  among  mosses ; it  is  of  black- 
ish colom',  tufted  and  bristling,  the  filaments 
from  1-9600  to  1-7200"  in  diameter. 

Bibl.  Kiitz.  Sp.  Alg.  p.  324;  Tab.  Ph/c. 
ii.  pi.  44.  f.  1. 

SYMPLOCA,  Kiitz. — A genus  of  OsciUa- 
toriaceae  (Confervoid  Algae),  perhaps  not 
distinct  from  Symphyosiphon.  Kiitzing  in- 
cludes here  S.  Ralfsiana  = Osc.  Fiesii  of 
British  authors,  S.  lucifuga  = Oscill.  luci- 
fuga,  Ilarv.,  and  S.  hydn  aides  = Calothrix 
hydnoides,  Haiwey. 

Bibl.  Kiitz.  Sp.  Alg.  p.  270;  Tab.  Phyc. 
i.  pi.  74r-76 ; Hai’vey,  Brit.  Alg.  1st  ed. 

SYNALISSA. — A genus  of  Collemaceae 
(Gymnocarpous  Lichens),  somewhat  re- 
sembling Ltchina,  but  with  open  apothecia. 

Bibl.  Berk.  Cx-ypt.  Bot.  p.  407. 

SYNAMMIA,  Presl.— A genus  of  Gnam- 
mitideae  (Poljqiodioid  Ferns).  Exotic. 

SYNAPTA,  Eschsch. — A genus  of  ver- 
miform Echinodennata,  of  the  order  Apoda. 

The  species  of  Syxxapta,  which  are  not 
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British,  are  of  special  microscopic  interest, 
on  accoiuit  of  the  presence  in  their  skin  of 
remarkable  anchor-shaped  calcareous  spi- 
cula,  the  bases  of  which  play  in  perforated 
plates.  These  are  situated  upon  minute  pa- 
pillae of  the  skin,  and  serve  to  aid  in  loco- 
motion and  adhesion. 

These  bodies  have  been  formed  into  ge- 
nera and  species  of  Polygastric  Infusoria  by 
Ehrenberg,  the  perforated  plate  constituting 
a Dictyocha. 

Bibl.  V.  d.  Iloeven,  Zoologie,  i.  p.  160 ; 
Vogt,  Zool.  Brief e,  i.  p.  168 ; Quatrefages, 
Ann.  des  Sc.  Ncit.  2 s6r.  xvii.  p.  19. 

SYNCHyETA,  Ehr. — A genus  of  Rota- 
toria, of  the  family  Hydatinsea. 

Char.  Eye  single,  cervical,  rotatory  organ 
furnished  with  styles ; foot  forked. 

Jaws  each  with  a single  tooth. 

Some  of  the  species  are  furnished  with 
one  or  more  so-called  crests,  which  in  some 
appear  to  coirespond  to  the  calcar. 

S.  baltica  (PI.  35.  fig.  26).  Body  ovate  j 
rotatory  lobes  foin;  styles  four;  a single 
median  sessile  crest.  Marine;  length  1-108". 
Phosphorescent. 

Three  other  species. 

Bibl.  Ehrenberg,  Infm.  p.  436. 
SYNCRYPTA,  Ehr. — A doubtful  genus 
of  Volvocineee  (Confei-void  Algre),  composed 
of  organisms  consisting  of  a hyaline  spherical 
mernbrane  (“  gelatinous  envelope,”  Ehr.) 
enclosing  a number  of  ovate  gi-een  bodies 
plfmed  at  the  periphery  and  sending  out  a 
pair  of  free  vibratile  cilia  (only  one,  Ehr.) 
from  the  surface  of  the  envelope.  Green 
bodies  not  attenuated  at  the  posterior  ex- 
tremity ; “ no  eye-spot.”  S.  Volvox  (PI.  3. 
fig.  14  6),  globe  1-576"  in  diameter,  gi’een 
“animalcules”  1-2880"  long;  aquatic,  not 
marine.  This  object,  which  we  have  ob- 
served in  company  with  those  represented 
in  figs.  14  a,  31  and  32  of  the  same  plate,  is 
rnost  probably  a young  specimen  of  either 
Volvox  or  Pandohina. 

Bibl.  Ehrenberg,  Infm.  p.  60. 
SYNCYCLIA,  Ehr. — A genus  of  Diato- 
maceae. 

Char . Frustules  cymbelliform,  united  in 
circular  bands,  immersed  in  an  amoiphous 
gelatinous  substance.  Marine. 

The  nodules  appear  to  be  the  same  as 
those  of  Cymhella. 

1. ^  S.  salpa  (PI.  14.  fig.  14).  Frustules 
semi-ovate,  unstriated  (ord.  ilium.),  com- 
monly six  together,  united  into  a ring ; en- 
dochrome  bright  green. 

2.  S.  quaternana.  Fmstulcs  two  or  four 


together ; endochrome  yellow  or  reddish ; 
length  1-800". 

Bibl.  Ehrenberg,  Infm.  p.  233;  Bcr.  d. 
BltI.  Ahad.  1840.  32 : Kiitzing,  Sp.  Ala.  61. 

SYNDENDRIUM,  Ehr.  — A genus  of 
Diatomacefe. 

Char.  Frustules  single,  subquadrangular, 
destitute  of  a median  umbilicus ; valves  un- 
equal, slightly  turgid, — onesmooth,  the  other 
with  numerous  spines  or  little  horns  branched 
at  the  ends,  situated  upon  the  median  flat 
portion,  the  ma^ns  being  free  fr’oni  them. 

S.  diadjmia  (PL  43.  fig.  59).  Frustules 
lanceolate ; spines  five  or  six,  bifurcate  or 
tufted  at  the  end,  as  long  as  the  frustules 
are  broad.  Breadth  1-1160".  Found  in 
Peruvian  guano. 

Bibl.  Ehrenberg,  Bcr.  d.  Berl.  Aliad. 
1846.  p.  156 ; Kiitzing,  Sp.  Alg.  p.  141. 

SY’^NEDRA,  Ehr. — A genus  of  Diato- 
macese. 

Cha7\  Frustules  prismatic,  rectangular, 
or  curved ; at  fiist  attached  to  a gelatinous 
sometimes  lobed  cushion,  subsequently  often 
becoming  free ; valves  linear  or  lanceolate. 

_ The  valves  nsually  exhibit  a longitudinal 
line,  with  a dilated  median  and  two  tenni- 
nal  nodules ; they  are  also  generally  covered 
with  transverse  striae ; in  some  species  the 
median  line  and  appearance  of  a median 
nodule  correspond  to  a clear  space,  free 
from  the  transverse  strim. 

Kiitzing  describes  seventy  species ; Smith 
twenty-foiu’  as  British. 

1.  8.  splendem,  K.  (S.  radians,  Sni.)  (PI. 
13.  fig.  23  a,  5,  c).  Frustules  elongated,  in 
front  view  dilated  and  truncate  at  the  ends; 
valves  gi’adually  attenuated  fr’om  the  mid- 
dle to  the  obtuse  ends.  Aquatic ; common ; 
length  1-70". 

Frustides  radiate  upon  the  cushion. 

2.  S.  fulgens  (Licmophoi-a  fulg.  K.)  (PL 
IS.  fig.  24).  Frustides  linear;  valves  slightly 
dilated  in  the  middle  and  at  the  rounded 
ends,  arranged  in  a fan-shaped  manner  upon 
the  branched  cushion.  Marine  ; lensrth 
1-120".  “ 

_ 3.  S.  capitata  (PL  13.  fig.  26).  Frustules 
lineal',  truncate,  ends  slightly  dilated ; valves 
linear,  ends  dilated  into  a ti'iangular  head. 
A^atic;  length  1-60". 

Bibl.  Smith,  Brit.  Duit,  i.  p.  69 ; Kiitziiif>‘, 
Sp.  Alg.  p.  40. 

SYNOVIAL  MEMBRANES.— In  mi- 
nute structure  these  resemble  serous  mem- 
branes. 

They  are  sometimes  furnished  with  .ap- 
pendages, some  of  which  contain  fatty  tis- 

2x 
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sue,  others  abound  in  capillaries  and  are 
met  with  forming  fringes  where  the  synovial 
membrane  is  attached  to  the  articular  carti- 
lages. The  latter  consist  of  a basis  of  indi- 
stinctly fibrous  areolar  tissue,  covered  by 
the  synovial  epithelium,  with  a few  fat- 
cells,  sometimes  isolated  cartUage-cells,  and 
the  capillaries.  Attached  to  their  margins 
are  flattened,  conical,  stallied,  smaller  ap- 
pendages (flg.  715j,  seldom  containing 
blood-vessels,  and  composed  of  indistinctly 
fibrous  areolar  tissue,  A\dth  scattered  carti- 
lage-cells, and  a thick  epithelial  layer ; 
while  some  of  the  smaller  ones  consist 
almost  entirely  of  epithelial  cells  or  of  areo- 
lar tissue. 

Fig.  715. 


From  the  synovial  membrane  of  a finger-joint. 

A.  Two  appendages  of  the  synovial  processes,  a,  areo- 
lar tissue  in  iU  axis ; A,  epithelium  of  the  free  margin  ; 

c,  that  continuous  with  the  epithelium  of  the  processes  ; 

d,  cartilage-cells. 

Magnified  250  diameters. 

n.  Four  epithelial  cells  from  the  synovial  membrane 
of  the  knee-joint,  one  of  them  with  two  nuclei. 

Magnified  350  diameters. 

Btbl.  Kolliker,  Mikrosh.  Anat.  i.  p.  322. 
SYNTETHYS,  Forbes.  — A genus  of 
Tunicate  Mollusca,  of  the  family  Botiyl- 
lidas. 

Char.  Mass  sessile,  gelatinous,  fonning  a 


single  system ; animal  sessile,  having  simple 
orifices,  without  rays.  One  species : 

(S'.  Ilehrulicus. 

Bibl.  Gosse,  Mar.  Zool.  ii.  p.  34. 
SYNURA,  Ehr. — A doubtful  genus  of 
Volvocineae  (Confervoid  Algae),  described 
as  consisting  of  a number  of  oblong  corpus- 
cles attached  together  by  their  prolonged 
filiform  posterior  extremities  in  the  form  of 
a globe,  the  whole  enclosed  in  a gelatinous 
sphere  (or  a membrane  ?) ; the  corpuscles 
are  said  to  have  only  one  “ flagelliform  fila- 
ment ” (cilium),  and  no  “ eye-spot.”  In 
S.  Uvella  the  coi’puscles  are  yellowish,  the 
“tails”  three  times  as  long  as  the  bodies. 
Diameter  of  globes  1-290  to  1-190''.  See 
VOLVOX. 

Bibl.  Ehrenberg,  Infus.  p.  6. 

SYRINGIDTUM,  Ehr. — A genus  of  Dia- 
tomacea}. 

Char.  Frustules  single,  terete;  valves  acu- 
minate at  one  end,  two-horned  at  the  other. 
Marine. 

S.  bicorne  (PI.  43.  fi^s.  32),  Frustules 
oblong,  smooth,  not  striated,  turgid  in  the 
middle,  one  end  attenuate,  with  two  slight 
constrictions,  and  acuminate,  the  other  sub- 
globose,  turgid,  and  with  two  horns.  Length 
1-370''.  Coast  of  Africa. 

S.  palremon  (PI.  43.  fig.  33). 

Bibl.  Ehrenberg,  Ber.  d.  Berl.  Akad. 
1845.  p.  3G5 ; Kiitzing,  Sih  Alg.  p.  32. 

SYSTEPHANIA,  Ehr.— A genus  of 
Diatomaceai. 

Char.  Frustules  circular;  valves  alike, 
areolar,  neither  radiate  nor  septate,  with  a 
crown  of  spines  or  an  erect  membrane  on 
the  outer  surface  of  each  valve  (not  on  the 
mai’gin).  Fossil. 

(S',  corona  (PI.  43.  fig.  57);  S.  diadema 
(fig.  58). 

One  other  species ; found  in  Bermuda. 

Bibl.  Ehrenberg,  Ber.  d.  Bcrl.  Akad. 
1844.  p.  264 ; Kiitzmg,  Sp.  Alg.  p.  126. 

SYzYGriES,  Ehi’enbe^. — h.  genus  of 
Mucorini  (Physomycetous  Fungi),  contain- 
ing one  species,  a Mnd  of  mould  growing 
over  decaying  Agarics,  remarkable  among 
all  the  class  to  which  it  belongs  for  the  oc- 
currence of  the  phaenomenon  of  conjugation 
of  its  branches  as  a preliminary  to  the  for- 
mation of  the  spores.  The  only  species  is 
(S',  megalocarpus,  in  which  the  conjugation 
was  discovered  by  Ehrenberg  many  ynars 
ago.  The  young  filaments  are  simple,  slen- 
der,rather  rigid,  pellucid  andstraight, — soon 
becoming  forked,  thickish,  whitish  yellow 
(somewhat  olive  when  dry).  Tlie  nidi- 
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nients  of  the  peridioles  spring  out  os  papillre 
from  tlio  branches,  becoming  pear-shaped ; 
and  wlien  two  come  in  contact,  they  cohere, 
and  become  confluent  into  a fusifonn  body. 
The  contents  of  the  filaments  next  ascend 
and  accumidate  in  the  peridiole,  at  length 


Fig.  71G. 


Syxygitcs  megalocarpus. 

A branched  hlament,  exhibiting  the  conjugation  in 
various  stages. 

Magnified  200  diameters. 

forming  a black  globide  (sporange  ?).  While 
this  is  ripening,  the  apices  gi'ow  out  into 
long  simple  filaments. 

Bibl.  Ehrenb.  Verhandl.  Nakcrf.  Freund. 
Berlin,  i.  p.  91  j Fries,  Syst.  Myc.  lii.  p.  329 ; 
Berkeley,  Ann.  Nat.  Hist.  i.  p.  257. 

T. 

TABELLARIA,  Ehr. — A genus  of  Dia- 
tomaceae. 

Char.  Frustides  tabidar,  attached,  at  first 
united  into  a filament,  subsequently  coher- 
ing only  by  the  angles,  wath  longitudinal 
yittse  inten-upted  in  the  middle;  valves 
inflated  in  the  middle  and  at  each  end, 
striated.  Aquatic. 

1.  T.Jlocculosa  {V\.  13.  fig.  27  a,  h).  Septa 
3-5  on  each  margin.  Length  1-900  to  1-840". 

2.  T.  fetwstrata.  Frustides  oblong;  vittae 
opposite.  Length  1-600  to  1-290". 

Five  fossil  species. 

Bran.  Kiitzing,  Sp.  Alq.  p.  118;  Smith, 
Brit.  Diat.  ii.  n.  44. 

TABLE. — A table  for  the  conversion  of 
foreign  into  English  measures,  is  given 
under  Measubement  (p.  450). 

TADPOLE.  See  Fnoo  (p.  295). 

T/ENIA  ITape-worm). — A genus  of  En- 
tozoa,  order  Sterelmintha,  family  Cestoidea. 

Char.  Body  elongate,  compressed,  jointed. 


Head  mostly  broader  than  the  naiTOwed 
neck,  with  four  suctorial  depressions ; and 
usually  a median,  imperforate,  retractile 
rostellum,  very  frequently  armed  with  one 
or  two  circles  of  minute  recurved  hooks, 
especially  in  the  young  state.  Genital  ori- 
fices situated  at  the  margins  of  the  joints, 
either  on  one  side  only,  or  on  both  ma;i’gins 
and  on  alternate  joints. 

The  Teenice,  of  which  the  common  tape- 
wonn  may  be  taken  as  the  type,  are  found 
in  vertebrate  animals  alone,  and  in  these 
only  in  the  alimentary  canal.  They  are 
most  common  in  bh’ds,  next  in  mammalia, 
then  in  fishes,  and  lastly  in  reptiles. 

The  species  are  veiw  numerous ; Rudolphi 
enumerates  146,  of  which  53  were  considered 
doubtful.  Dujai’din  admits  135  species. 

Tcenia  solium,  the  common  human  English 
species,  varies  in  breadth  from  1-50  to  1-40" 
at  the  anterior  part,  to  about  1-3"  at  the 
middle  and  posterior  paid;.  At  the  anterior 
extremity  is  situated  a central  rostellum, 
which  is  surrounded  by  a crown  of  small 
recurved  hooks,  as  in  PI.  16.  figs.  1 / & 10. 
Behind  these  are  four  suctorial  depressions, 
which  are  not  pervious  at  the  bottom.  The 
digestive  sj'stem,  according  to  Blanchard,  is 
represented  by  two  tubes  or  lateral  canals 
(PI.  16.  fig.  14  a),  having  between  them  a 
transverse  canal  at  the  summit  of  each  joint. 
These  extend  from  the  anterior  to  the  pos- 
terior end  of  the  body.  In  the  cephalic 
portion,  directl}'  behind  the  suckers,  there  is 
a Idnd  of  lacima  or  fiuTow  communicating 
directly  with  these  intestinal  tubes ; and  it 
appears  that  the  nutritive  matters  respired 
by  means  of  the  suckers  penetrate  into  this 
lacima,  and  thence  into  the  digestive  canals. 
These  tubes  have  distinct  walls,  and  are  best 
seen  when  the  animal  has  been  macerated 
in  water,  and  is  examined  by  transmitted 
light,  or  after  having  been  injected. 

The  vascular  system,  according  to  the 
above  author,  consists  of  four  longitudinal 
vessels  (PI.  16.  fig.  14  6)  situated  a little 
above  the  intestinal  tubes,  and  infinitely 
more  slender  than  these.  They  traverse 
the  whole  length  of  the  body,  and  between 
them  are  numerous  transverse  vessels  fPl. 
16.  fig.  14). 

The  male  generative  organ  consists  of  a 
slender  coiled  tube,  extending  to  near*  the 
principal  ovigerous  canal,  where  it  is  pre- 
ceded by  some  very  small  testicidar  capsules 
(PI.  16.  fig.  14  c).  The  slender  tube  temi- 
nates  in  a duct  (PI.  16.  fig.  14(7),  wliich 
opens  into  the  lateral  orifice,  or  sometimes  it 
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projects  externally  in  the  fomi  of  a splculum. 
The  ovary  consists  of  a principal  median 
canal,  presenting;  slight  flexiiosities,  and  ex- 
tending nearly  from  one  end  to  the  other  of 
each  joint.  It  presents  csecal  branches  on 
both  sides,  and  opens  by  a slender  oviduct 
(PL  16.  fig.  14  c)  just  within  the  genital 
orifice. 

The  ova  are  innumerable  ; one  is  figimed 
in  PI.  16.  fig.  15.  They  consist  of  an  outer 
delicate  membrane  enclosing  a gelatinous 
substance  containing  numeroirs  highly  re- 
fractive globules.  Within  this  is  another 
very  delicate  and  transparent  membrane, 
closely  applied  upon  a brittle,  dark-looking 
(by  transmitted  light,  but  white  by  refiected 
light),  thick  envelope,  within  which  is  the 
yolk  or  embryo,  according  to  the  state  of 
development  of  the  owim.  Very  frequently 
the  hoolrs  of  the  j'oung  tamia  are  seen  im- 
bedded in  its  centre,  as  shown  in  the  figure. 
The  thick  brittle  coat  of  the  ovum  exhibits 
an  appearance  of  radiating  fibres  (canals  ?), 
and  when  broken,  the  fractures  are  radiant. 
When  the  middle  of  the  outer  surface  of 
the  brittle  envelope  is  brought  into  focus,  it 
presents  a toleralily  regular  appearance,  as 
if  composed  of  cells ; this  arises,  however, 
from  the  exti’emities  of  the  fibres  being 
brought  into  focus. 

The  spemiatozoa  are  readily  found,  simply 
by^  picking  any  joint  containing  ova  to  pieces 
wdth  needles. 

The  old  genera  Ccenurus,  Cysticercus,  and 
Echinococcus  represent  the  laiwal  or  nurse- 
forms  of  Tamia. 

The  yoimg  animal,  consisting  of  head  and 
neck  only,  was  formerly  considered  as  di- 
stinct, and  placed  in  a genus — Scolex. 

See  Entozoa. 

Tccnia  lata=Bothriocephalus  latus. 

Bibl.  That  of  Entozoa  and  Bothmo- 
CEPiiALUS  ; Weinland  on  Tape-worms, 

T/ENI0PTERIS,_  Hook.— a genus  of 
Taenitide;®  (Polypodioid  Ferns).  Exotic. 

TyENITIDE.^. — A tribe  of  Polypodioid 
Fems,  without  an  indusium. 

Illustrative  Genera. 

1.  Pleurogramma.  Sori  contig;uous  on 
each  side  of  the  rib,  parallel,  linear,  and 
continuous.  Veins  simple. 

2.  Tamitis.  Sori  submarginal  in  the  mid- 
dle of  the  disk  of  the  leaf,  linear,  elongated 
and  continuous.  Veins  anastomosing  more 
or  less  regularly  into  meshes. 

.3.  Notholama.  Sori  marginal,  linear,  con- 
tinuous. Veins  pinnate. 


TyENITIS,  Sw. — ^The  typical  genus  of 
Tsenitideae  (Polypodioid  Fems).  Exotic. 

TALC.  See  Mica. 

TAONIA,  J.  Ag. — A genus  of  Dictyo- 
taceas  (F ucoid  Algae),  containing  one  rare 
British  species,  T.  atomana,  which  has  a 
flat,  membranous,  fan-shaped,  deeply  cleft 
frond,  3 to  12"  high,  of  brownish  olive  co- 
lour j marked  on  both  faces,  at  intervals  of 
1-4  to  1-2",  with  concentric  wavy  lines, 
fonned  by  rather  crowded  dark -brown 
''  spores,”  the  interspaces  being  dotted  over 
with  scattered  spores.  The  disk  of  attach- 
ment is  covered  with  woolly  filaments. 

Thmet  has  recently  shown  that  the  Dic- 
tyotacore  shoidd  be  separated  from  the  Fu- 
coidese,  and  stand  between  them  and  the 
Florideaj,  since  he  has  found  not  only  that 
their  spores  are  analogous  to  the  concepta- 
cidar  spores  of  the  latter,  and  do  not  pro- 
duce ciliated  zoospores,  but  also  that  they 
produce  tetraspores,  and  what  appear  to  be 
antheridia  (Dictyota)  in  different  indivi- 
duals. 

Bibl.  Harvey,  Brit.  Mar.  Alg.  p.  38, 
pi.  7 A ; Thmet,  Ann.  des  Sc.  Nat.  4 S(Sr. 
lii.  p.  7. 

TAPHROCAMPA,  Gosse. — A genus  of 
Rotatoria,  of  the  family  Hydatinrea. 

Char.  Rotatory  organs  absent ; body  fusi- 
form, anmdose,  tail  forked,  gizzard  oval. 

T.  annulosa.  Aquatic  ; length  1-110".  _ 

Bibl.  Gosse,  Ann.  Nat.  Hist.  1851.  viii. 
p.  199. 

TAPIOCA. — A very  pure  fecula  prepared 
from  the  finer  particles  of  the  starch  of  the 
Mandioc  or  Cassava  plant  (PI.  36.  fig.  14). 
The  starch-granules  of  tapioca  of  the  shops 
appear  to  have  imdergone  the  action  of 
heat,  which  disguises  the  characters.  See 
Starch. 

TARDIGRADA  (Water -bears).  — An 
order  of  Arachnida. 

Char.  See  Abachnida,  p.  62. 

These  microscopic  animals  are  found  in 
stagnant  fresh  water,  amongst  water-plants, 
in  patches  of  wet  moss,  in  the  gutters  of 
houses,  &c. 

Body  soft,  cylindi'ical  or  elongate-oval  in 
outline,  with  four  transverse  fm-rows  or  in- 
distinct segments,  and  a fifth  anterior,  cor- 
responding to  a head,  short,  conical,  retrac- 
tile and  with  indications  of  two  or  three 
segments ; sometimes  dilated  at  the  end  to 
form  a sucker,  or  furnished  -svith  unequal, 
short,  palp-like  processes.  Eyes  two. 

The  oral  organs  are  represented  by  a tu- 
bular rostrum,  through  the  sides  of  which. 
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from  without  inwards,  two  calcai'eous  stylos 
or  mandibles  pass,  and  ser\'o  to  wound  the 
animals  forinni"  their  prey.  At  the  base 
of  the  rostrum  is  a fjizzard  wnth  radiating 
muscular  fibres,  in  Macrobiotus  enclosing  a 
kind  of  framework  consisting  of  six  parallel 
jointed  cvlindei’S. 

The  alimentary  canal  is  sti'aight,  and  fur- 
nished with  lateral  csecal  appendages.  The 
orary  is  a simple  sac,  behind  w'hich  is 
situated  a seminal  vesicle  containing  sper- 
matozoa, both  opening  into  a cloaca.  But 
few  eggs  are  produced  at  a time ; they  are 
either  smooth,  rugous,  or  studded  with 
points,  and  are  usually  deposited  dining  the 
ecdysis,  the  exuviae  serving  as  a protection 
to  them  dming  the  process  of  hatching. 
The  young  resemble  the  parents. 

The  Tai'digrada  resemble  some  of  the 
Rotatoria  in  reviving  after  having  been  kept 
dried  for  years. 

Genera;  Emydium,  Macrohiotus,  Mihie- 
sitmi  {Arctiscon,  doubtful). 

Bibl.  Doyere,  Ann.  des  Sc.  Nat.  2 sdr. 
xiv.  269,  xvii.  193,  xidii,  1;  Dujardin,  x.  186; 
Vogt,  Zoolotf.  Briefe,  i.  496  ; Kaufmann, 
Siebold  jmd  KoUiker's  Zeitschr.  iii.  220. 

TARGIONIA,  Mich. — A genus  of  Pel- 

Fig.  717.  Fig.  718. 


Fig.  719.  Fig.  720. 


P'f!'  717.  Lobe  of  a frond  with  fruit.  Magnified  5 dia- 
meter*. 


Pig.  7>8.  Perichsete  opened,  showing  the  globular  spo- 
nn^c.  Magnified  20  diameters. 

P>B;  719-  Vertieal  seetion  of  a very  young  sporange. 
Magnified  200  diameters. 

Fig.  720.  A branched  elatcr.  Magnified  200  diameters. 

liea)  (Ilepaticro),  charactcrizod  by  the  almost 


sessile  globose  capsule  arising  from  the  end 
of  the  midrib  of  tlie  under  face  of  the  frond, 
which  is  somewhat  (leshy,  smooth,  deep- 
green,  puiplish  at  the  edges,  and  forms  large 

Batches  on  rather  moist  but  exposed  banks, 
'he  frond  has  an  epidermis  on  both  face.s, 
with  stomata  and  intemiediate  parenchyma ; 
the  midrib  is  only  apparent  beneath,  and 
has  radical  hairs,  with  purple  scales.  The 
perichjEte  originates  from  this  rib,  on  the 
under  siuface,  rising  to  the  upper  side  (fig. 
717).  When  mature,  it  is  globose,  of  dark 

Slish  colour  and  firm  textiue,  and  mai’ked 
a veifical  prominent  line  or  keel ; at 
this  line  it  ultimateljf  splits  into  two  valves 
(fig.  718).  Hofmeister’s  recent  observa- 


Fig.  721.  Fig.  722. 


Figs.  721  & 722.  Groups  of  four  spores,  not  quite 
mature.  Magnified  400  diameters. 

Fig.  723.  Parent  cells  of  spores  and  imperfect  elaters, 
from  a more  advanced  fruit.  Magnified  100  diameters. 
Fig.  724.  The  same.  Magnified  200  diameters. 

Fig.  725.  A single  ripe  spore.  Magnified  400  diameters. 

tions,  however,  show  that  this  envelope 
grows  up  after  the  fertilization  of  the  arche- 

fone,  which  is  originally  nalied  in  its  upper 
alf ; hence  it  would  seem  to  be  a pengone. 
Several  archegones  are  found  half-immersed 
in  the  end  of  the  midrib,  and  one  of  these 
is  converted  into  a fruit ; the  lower  part  be- 
comes spherical,  and  the  neck  forms  for  a 
long  time  a filiform  point  or  style.  This 
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epigoue  bursts  irrcgulai-ly  and  vertically. 
The  spherical  capsule  emerges  from  it,  but 
is  not  protruded  beyond  the  perichrote.  The 
globidar  capsule  bursts  irregularly  at  the 
simiinit,  and  discharges  spores  and  elaters 
resembling  those  of  3Iarchantia  (figs.  723 
to  725).  The  antheridia  are  imbedded  in 
the  midrib,  opening  on  papilla3  on  the  lower 
face. 

Bibl.  Hook.  Brit,  Flor.  ii.  pt.  2.  p.  105 ; 
Corda,  Sturm's  Deutschl.  FI.  Jungerm,  pi. 
3G j Nees,  Lehermoose,  iv. 

TARTARIC  ACID.  — The  crystals  of 
this  substance,  which  belong  to  the  oblique- 
piismatic  system,  exhibit  beautiful  colom’s 
under  the  polariscope. 

TAXES,  L. — Taxus  baccata  is  the  Yew- 
tree,  belonging  to  the  Coniferae.  Its  wood 
(PI.  39.  fig.  4),  as  also  that  of  T.  canadensis, 
shows  the  remai’kable  combination  of  spiral 
fibres  with  the  coniferous  pits.  Its  embryo- 
logy is  also  interesting.  See  Conipeb.® 
and  0\TJi.E. 

TAITLORIA,  Hook. — A genus  of  Splach- 
naceae  (Acrocarpous  operculate  Mosses), 
containing  some  SpJachna  of  authors. 

Tayloria  serrata,  Br.  and  Sch.  y tenuis  = 
Splachnum  tenne,  Dicks. 

TEA  (the  prepared  leaves  of  Thea  viridis 
and  1'.  Bohea  (Nat.  Ord.  Temstroemiaceae). 
— This  important  article  of  commerce  has 
attbrded  some  of  the  most  remarkable  ex- 
amples of  systematic  fraud,  practised  not 
merely  by  the  vendors  in  this  country,  but  by 
the  Chinese  manufactm’ers.  The  principal 
adidterations  of  teaconsistof  re-manufactm- 
ed  exhausted  tea-leaves,  spurious  teamadeup 
of  the  dust  of  tea  and  other  leaves,  together 
with  earthy  matter,  by  the  aid  of  gum,  and 
of  spurious  tea  made  of  leaves  of  other 
plants, — the  whole  of  these  being  prepared 
either  for  black  or  gi’een  tea  by  ‘ facing,’  or 
imparting  a colour  or  bloom  with  black-lead, 
indigo,  prussian  blue,  mica,  tm’meric,  &c. 

The  leaves  of  tea  may  be  distinguished 
when  moistened  and  spread  out,  and  still 
more  decidedly,  even  in  fr’agments,  by  the 
aid  of  the  microscope,  which  shows  the 
peculiarities  of  the  epidermis  of  the  upper 
or  lower  faces.  Other  leaves  fr’audulently 
inti'oduced  may  be  thus  sepju-ated,  and  often 
identified  by  cai’eful  compaiison  with  Imown 
kinds  likely  to  have  been  employed.  The 
spurious  tea  made  up  of  agglutinated  rub- 
bish falls  to  pieces  instead  of  unrolling  when 
infused  with  hot  water.  The  ‘facing’  of 
the  various  kinds  is  mostly  distinguishable 
with  a common  lens,  and  when  the  tea  is 


infused  forms  a sediment,  the  characters  of 
which  may  be  detemiinod  by  the  microscope 
and  by  chemical  analysis. 

Bibl.  IlassaU,  Food  and  its  Adidtei-atmis, 
p.  268;  Warington,  Tra7is.  of  Chonical  So- 
ciety of  London,  1851. 

TEETH. — The  teeth  of  the  Mammalia 
are  inserted  in  sockets  or  alveolar  cavities  ^ 
of  the  jaws. 

_ The  teeth  consist  of  a crown,  or  that  por- 
tion which  projects  beyond  the  alveolar 
cavity  and  the  gum ; the  fangs,  or  the  por- 
tions which  are  inserted  into  the  bony 
sti’iictm’es ; and  a neck,  or  nan’ower  inter- 
mediate portion.  The  crown  of  the  tooth 
contains  the  pulp-cavity,  which  is  closed 
above,  but  prolonged  below  through  the 
fangs. 

Fig.  726. 


MoliLT  tooth,  human  ; long;ltudinal  section. 

«,  enamel;  by  pulp-cavity;  c,  cement;  dy  ivory,  with 
the  ivory-tubes.  Magnified  5 diameters. 

In  regard  to  their  structure,  teeth  are  in 
part  identical  with  bone,  in  part  closely 
allied  to  it ; but  in  respect  to  their  develop- 
ment, they  must  be  regarded  as  fonnations 
of  the  mucous  membrane,  as  modified  pa- 
pilla!. 

The  substance  of  hmnan  teeth  consists  of 
three  parts : the  ivory  or  dentine  (fig.  726  d), 
which  constitutes  the  greater  portion  of 
their  mass,  and  to  which  their  form  is 
mainly  o\ving ; the  cement,  or  bony  portion 
(fig.  726  c),  which  forms  an  external  cover- 
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ing,  principally  of  tlio  fangs ; and  the  ena- 
mel (tig.  720  a),  wlricli  covers  the  crovm. 

The  ivori/  or  dentine  (tigs.  72G  d,  727  f()  is 
whitish  and  of  a sillcy  lustre,  and,  excepting 

Fig.  727. 

■■a 


Transverse  section  of  the  same;  the  references  as  above. 

Magnified  S diameters. 

a small  portion  at  the  base  of  the  fangs, 
forms  the  entire  boundary  of  the  cavity  of 
the  teeth.  It  consists  of  a homogeneous 
basis  enveloping  numerous  tubes  or  canali- 
culi,  called  the  ‘ivoiy-tubes’  (fig.  729  «,  6). 
These  ore  very  fine,  and  pm’sue  an  undu- 
lating course,  at  first  curving,  then  bifur- 
cating, throughout  giving  off  nimierous  fine 
lateral  commimicatmg  branches,  which  are 
best  seen  in  a horizontal  section  (fig.  728), 
and  ultimately  ramifying  and  anastomosing 
freely,  They  commence  at  the  sui’faco  of 
the  pulp-cavity,  in  the  crown  following  a 
somewhat  radiating  direction  from  its  centre 


Fig.  728. 


Transverse  section  of  the  ivory-tubes  of  the  fang  («, 
fig.  729),  showing  their  numerous  anastomoses. 

Magnified  450  diameters. 

(fig.  726),  whilst  in  the  fangs  their  course  is 
mere  horizontal.  They  have  distinct  walls, 
about  equal  in  thickness  to  their  calibre, 
although  in  transverse  sections  (tig.  730), 
this  thickness  is  generally  exaggerated,  on 
accoimt  of  their  being  obliquely  divided. 
They  contain  air  in  tho  dry  state,  which 
may  bo  displaced  by  liquids.  I5y  removing 
the  inorganic  salts  from  a tooth  with  dilute 


muriatic  acid,  and  macerating  the  remaining 
cartilage  with  acids  or  caustic  allcalics  until 

Fig.  729. 


Ivory-.tul)CS  of  a fanp  of  a human  tooth.  inner 
surface  of  the  ivory,  witli  few  tubes ; 6,  their  branches ; 
c,  their  terminatiuns  in  loops;  rZ,  granular  layer,  con~ 
sisting  of  small  ivoiy  globules  at  Llie  boundary  ot  the 
ivory ; c,  lacumc  of  bone,  one  anastomosing  with  an 
ivory«tubc.  l\lagnificd  360  diameters. 


TEETH. 


TEETH. 


[ 680  ] 


it  forms  a pasty  mass,  the  tubes  may  be 
isolated  from  the  basis. 

Fig.  730. 


Near  the  enamel  (fig.  731)  and  the  cement 
(fig.  729  d)  also,  the  ivory  presents  one  or 
more  irregular  dark  patches  or  bands,  often 
continuous  with  the  ends  of  the  contour 


Transverse  section  of  the  ivory  tubes,  a,  closely  aggre- 
gated ; bf  wider  apart.  l\Iagnificd  450  diameters. 

The  ivory  not  unfrequently  exhibits  indi- 
cations of  a laminated  structure,  forming, 
in  longitudinal  sections,  curved  lines  more 
or  less  parallel  to  the  outline  of  the  crown 

Fig.  731. 


Perpendicular  section  of  the  apex  of  a human  incisor 
tooth,  a,  pulp-cavity;  A,  ivory;  <?,  curved  contour  lines 
with  interglobular  spaces ; d,  cement ; e,  enamel,  with 
indications  of  the  course  of  the  fibres  in  various  direc- 
tions ; /,  coloured  stripes  of  the  enamel. 

Magnified  7 diameters. 

(fig.  731),  appearing  as  rings  in  transverso 
sections,  and  called  the  contour-lines. 


Fig,  732. 


lines,  and  exhibiting  a coarsely  cellular 
appearance.  On  careful  examination,  the 
dark  appearance  is  seen  to  result  from  a 
number  of  irregular  spaces  filled  with  air 

Fig.  733. 


Cement  and  ivory  of  the  fang  of  a tooth  of  an  old 
person.  «,  cavity;  b,  ivory;  c,  cement  with  lacunae; 
e,  Haversian  canal.  Magnified  30  diameters, 

(fig.  732  a)  intervening  between  certain 
globules,  called  ivory-globules,  the  spaces 
being  termed  the  intei'glohulur  spaces.  In 
the  recent  tooth,  these  spaces  are  tilled  with 
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the  oi-gnnlc  basis  of  the  Ivoiy,  contaliiin^ 
tubes  like  the  rest  of  that  siibstancOj  in  which , 
however,  the  inorganic  matter  has  not  been 
deposited;  hence  this  stmcture  arises  from 
imperfect  development. 

Other,  ill-defined  iridescent  stripes,  nm- 
ning  parallel  to  the  pulp-cavdty,  are  some- 
times seen ; these  con-espond  to  the  primary 
curves  of  the  ivoiw-tubes. 

The  cement  or  lione  of  teeth  forms  the 
outer,  coating  of  the  fangs  (c,  figs.  726  & 733), 
sometimes  cementing  them  together.  It 
commences  as  a very  thin  layer  at  the  part 
where  the  enamel  ceases,  increasing  in 
thickness  towards  the  ends  of  the  fangs. 
The  cement  does  not  dift'er  from  bone  in 
structure,  except  in  rarely  containing  Ha- 
versian canals.  In  the  molar  teeth  of  old 
persons,  these  are,  however,  met  with  (fig. 
733  c).  The  lacunae  are  frequently  absent 
from  the  thinner  portion  of  the  cement ; and 
it  sometimes  contains  tubes  like  those  of 
the  ivory.  The  interlacunar  substance  is 
sometimes  striated,  and  exhibits  a laminated 
structure. 

The  enamel  (fig.  726  d)  covers  the  ivory 
of  the  crown  of  the  teeth.  It  is  thickest  at 
the  opposing  surface,  decreasing  towards 
the  neck,  vraere  it  terminates.  It  is  co- 
vered by  a very  thin  membrane,  separable 


after  the  action  of  muriatic  acid,  and  con- 
taining calcareous  matter;  this  has  been 
regarded  as  a continuation  of  the  cement. 


Fig.  734. 


I 


Enamel-fibres,  isolated  by  the  very  slight  action  of 
muriatic  acid ; human.  Magnified  350  diameters. 

The  enamel  has  a fibrous  aspect,  and  ap- 
pears of  a bluish-white  colom’  by  reflected 
light,  and  of  a greyish  brown  by  ti’ansmitted 


Fig.  736. 


Fig.  736. 


Tig.  735.  Surface  of  the  enamel,  with  the  ends  of  the  enamel-fibres,  from  the  tooth  of  a calf.  Magnified  350  diameters. 

A develo|iuient  of  a milk-tooth,  and  the  corresponding  permanent  tooth,  a furrow  • 

f**®  papilla;  c.  the  same  closing,  with  the  commencement  of  the  reserve  cavity ; d,  tlic  same  further 
closing;  c,  follicle  completely  formed,  with  the  reserve  cavity;  /,  the  reserve  cavity  receding ; g tbeTamc  wd^^^ 

adv,nfee’neik  oftteX”iS"^  •’  ‘»>®  »«“®- 
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It  is  very  brittle,  aud  so  bard  as  to 
strike  lire  with  steel.  It  consists  of  nume- 
rous solid  fibres  or  prisms  (fig.  734),  about 
1-6000  to  1-6000''  in  breadth,  mostlj^  six- 
sided,  more  or  less  wavy,  slightly  varicose, 
aud  transversely  striped.  These  usually 
extend,  throughout  the  thickness  of  the 
enamel,  and  are  placed  in  a direction  gene- 
rally^ perpendicular  to  the  surface  of  the 
portions  of  the  ivory  which  they  cover 
(figs.  726,  731).  The  fomi  of  the  fibres  is 
best  seen  by  viewing  their  ends  or  a trans- 
verse section  (fig.  736).  The  prisms  do  not 
riui  exactly  parallel  mth  each  other,  but 
are  an’anged  in  gi'oups  or  zones,  the  fibres 
of  which  cross  each  other.  The  fibres 
are  readily  isolated  before  they  have  be- 
come so  developed  as  to  be  hard,  and  when 
very  slightly  acted  upon  by  muriatic  acid. 
Sometimes  the  ivory-tubes  extend  into  the 
enamel. 

Two  kinds  of  dark  bands  or  stripes  are 
seen  tr-aversing  the  enamel  (fig.  731).  The 
direction  of  one  of  these  coincides  pretty 
nearly  with  that  of  the  fibres,  and  it  arises 
from  the  crossing  of  the  zones  of  fibres, 
allowing  more  or  less  light  to  pass  throrrgh, 
the  bands  being  light  aud  dark.  The  other 
sot  (fig.  731  ff)  consists  of  arched,  brownish 
stripes,  indicating  the  laminated  structure 
of  the  enamel.  Under  the  polariscope,  a 
third  set  becomes  visible,  arising  from  the 
variable  inclination  of  the  axes  of  the  fibres 
to  the  plane  of  polarization. 

The  enamel  rs  often  tr’aversed  by  cracks, 
mostly  nmning  parallel  with  the  fibres,  and 
contaiiring  air  in  dry  teeth. 

Chemically,  teeth  consist  of  an  organic, 
cariilagmous  basis,  agreeing  in  composition 
with  that  of  bone,  aud  inorganic  matter, 
consisting  principally  of  phosphate  of  lime 
with  a small  quantity  of  the  carbonate. 

Development. — The  rudiments  or  germs 
of  the  first  (milk)  teeth  ar-e  met  with  hr  the 
sixth  week  of  foetal  life,  and  consist  of  small 
papiUiE,  one  for  each  tooth,  which  become 
visible  in  grooves  of  the  mouth,  afterwards 
formhig  the  alveolar  processes.  Processes 
from  the  sides  of  these  dental  grooves  arq 
then  formed,  and,  approaching  each  other, 
enclose  the  papillae  in  distinct  follicles,  the 
margins  of  which  gradually  grow  over  the 
papilla),  and  rrniting,  convert  them  into 
closed  sacs  or  capsides.  The  pulps  their  be- 
come nroidded  into  the  form  of  the  futru’o 
teeth ; the  biiscs  of  the  pulps  dividing  into 
ns  many  portions  as  the  teeth  have  tangs ; 
and  as  the  capsrdes  increase  at  this  stage 


faster  than  the  pulps,  a space  Is  left  be- 
tween thenr,  in  whicli  a gelatinous-looking 
substance  is  deposited  from  the  wuiU  of  the 
capsule  forming  the  enamel  organ. 


Fig.  737. 


Lower  jaw  of  a human  nine  weeks’  foetus,  a,  tongue, 
turned  back ; h,  right  half  of  the  lower  lip  turned  aside ; 
b',  left  half  of  the  lip  cut  off ; c,  outer  wall  of  the  gum  ; 
d,  inner  wall  of  the  gum  ; e,/,  g,  h,  papilhe  of  the  teeth  ; 
1,  fold  where  the  sublingual  duct  subsequently  opens. 

Slagnified  9 diameters. 

Fig.  738. 


/, 


Capsule  of  the  second  incisor  tooth  of  an  eight  months’ 
human  foitus.  «,  capsule;  A,  enamel-pulp ; c,  enamel- 
membrane  ; d,  enamel ; /,  ivory  cells  ; h,  papilla  of  tooth 
or  i)uli) ; i,  free  margin  of  enamel-organ. 

Magnified  30  diameters. 

The  capsule  (fig.  738  a)  possesses  an 
areolar  coat  wdth  vessels  and  nerves ; and 
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from  its  base  arises  the  tooth-germ  or  pulp 
(fig.  738  h).  The  pulp  consists  of  an  outer 
non-vascular  layer  of  elongated  nucleated 
cells,  with  filiform  processes,  in  close  appo- 
sition (fig.  739  a),  covering  the  surface  of 


Fig.  739. 


Surface  of  the  pulp  of  a newly-hom  infant,  a,  ivory- 
cclla  ; 4,  their  appendages ; c,  vascular  part  of  the  pulp. 

Magnified  300  diameters. 

the  pidp — the  ivory-membrane  (fig.  738/), 
not  distinctly  defined  internally,  but  gradu- 
ally passing  into  the  vascular  parenchyma 
of  the  pulp.  The  inner  part  of  the  pulp 
consists  of  indistinctly  fibrous  areolar  tissue 
■ndth  nuclei,  the  vessels  terminating  in  loops 
beneath  the  enamel  membrane  (fig.  739  c). 

The  enamel  organ  (fig.  738  b)  covers  by 
its  inner  concave  surface  the  pulp,  its  out- 
side being  in  apposition  with  the  capsule. 
It  forms  a spongy  tissue,  composed  of  ana- 
stomosing stellate  cells  or  reticular  areolar 
tissue ; in  its  inside  is  the  enamel  niem- 
bmiie,  consisting  of  cylindrical  epithelium 
(fig.  738  c)_. 

Ossification  commences  by  the  deposi- 
tion of  calcareous  matter  in  the  cells  of  the 
ivory  membrane  at  the  summit  of  the  pulp ; 
this  is  soon  followed  by.  similar  deposition 
in  the  cells  of  the  enamel  membrane.  By 
the  further  formation  of  new  cells  and  fresh 
deposition,  the  structure  of  the  teeth  be- 
comes more  and  more  consolidated,  the 
spongy  tissue  of  the  enamel  gi'adually  being 
absorbed. 

When  the  entire  enamel  and  a consider- 
able-portion  of  the  ivory  liave  been  formed 
ill  the  cap.sules,  these  become  too  small  to 
contain  tne  teeth,  which  then  ruptm'c  them. 


and  continue  to  grow  at  the  root,  until  the 
crown  projects  above  the  mai'gin  of  the  jaw. 
The  remamder  of  the  capsiue  then  foims 
the  periosteum  of  the  alveoli,  and  by  depo- 
sition from  the  side  next  the  tooth,  pro- 
duces the  cement. 

The  permanent  teeth  are  foimed  upon 
the  same  plan: — the  three  last  molars  in 
the  remains  of  the  primitive  dental  groove ; 
the  others  in  distinct  sacs,  called  reserve 
sacs,  and  formed  in  the  wall  of  the  follicles 
of  the  milk-teeth. 

The  teeth  of  animals  present  numerous 
interesting  varieties,  to  which  we  can  but 
briefly  refer.  Thus,  in  the  Mammalia  the 
enamel  is  often  absent,  the  cement  fi-e- 
quently  extends  over  the  crown,  the  three 
component  structures  are  folded,  the  teeth 
are  compound,  the  ivory  contains  Haver- 
sian canals,  and  the  ivoiy-tubes  enter  the 
enamel.  In  Reptiles  the  teeth  are  often  an- 
chylosed  to  the  jaws.  In  Fishes  the  teeth 
are  often  solid ; the  ivory  is  furnished  with 
Haversian  canals,  sometimes  isolated,  and 
each  surrounded  by  a layer  of  ivory  and  ce- 
ment, so  that  the  teeth  appear  to  consist  of 
aggregations  of  little  teeth ; the  vessels 
often  branch  and  anastomose  freely;  the 
ivory  tubes  are  often  very  large  or  absent, 
the  ivory  then  consisting  of  a finely  granu- 
lar base  with  numerous  vascular  canals,  true 
enamel  appearing  to  be  absent. 

The  method  of  making  sections  of  teeth 
is  described  under  Prepabation.  They 
should  be  very  thin,  and  preseiwed  in  the 
dry  state. 

Bibl.  Kolliker,  Mikroskop.  Anat.  ii.  p.  64 ; 
Owen,  Odontoqraphy,  and  Todd’s  Cycl.  Anat, 
^T.  iv.  864 ; 6oodsir,  Edinb.  Med.  and  Sury. 
Journ,  1839.  i. ; Tomes,  Lectures  on  Emtal 
Surgery,  <^c.,  and  Phil.  T>-am.  1849,  1860; 
Nasmyth,  Researches  on  the  Teeth ; Retzius, 
Mullen-' s Archiv,  1837.  p.  486 ; Heiisinger, 
Histologie]  Hanover,  Verh.  d.  Leopold, 
Carol.  Akad.  xxv.  p.  2 (JSlicr.  Journ.  1857.  v. 

p.  166). 

TEMORA,  Baird. — A genua  of  Entoni- 
ostraca,  of  the  order  Copepoda,  and  family 
DiMtomidoe. 

Char.  Thorax  composed  of  five,  abdo- 
men of  three  joints ; lesser  antennm  two- 
branched  ; first  four  pairs  of  legs  each  giving 
off  a two-jointed  branch. 

T.  jinmarchica,  Foimd  on  the  coast  of 
Ireland. 

Bibi>.  Baird,  Rrii.  Entomoslr.  p.  227. 

TENDON.  See  Ligaments. 

TENTHREDO,  Loach. — A genus  of  Hy- 
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meiioptorous  Insects,  of  the  order  Tentlirc- 
dinidai  (Saw-flies). 

The  species  of  Tcnthrcdo  and  of  the  other 
genera  belonging  to  the  family,  both  of 
which  are  very  numerous,  are  interesting  on 
account  of  the  remarkable  structme  of  the 
ovipositor,  which  consists  of  two  flattened 
and  cui'ved  saw-like  plates.  These  are  used 
to  saw  the  leaves  of  plants,  for  the  deposi- 
tion of  the  eggs. 

The  insects  are  found  upon  gooseberry- 
bushes,  rose-bushes,  the  wnite  thorn,  the 
willow,  alder,  poplar,  the  plum,  and  other 
fi'uit-trees,  caboage,  turnip,  bramble,  &c. 
The  larvae  are  very  destructive  to  agiicul- 
tm'al  crops. 

T.  nassata  is  represented  in  figure  8G3 
(p.  391). 

Bibl.  W estwood.  Introduction^  §'C.  ii. 
p.  90,  aud  the  Bihl.  therein. 

TERPSINOE,  Ehr. — A genus  of  Diato- 
maceoe. 

Char.  Frustules  tabular,  obsoletely 
stalked,  subsequently  connected  by  isthmi, 
and  with  ti-ansverse,  short,  interrupted, 
capitate  vittae ; valves  in  side  view  with 
lateral  inflations. 

T.  musica  (PI.  14.  fig.  33,  side  view ; PI.  19. 
fig.  10,  front  view).  Frustules  very  faintly 
pimctate,  in  front  view  rectangular  oblong ; 
side  view  equally  inflated  in  the  middle  and 
at  the  ends,  in  older  specimens  constricted 
in  the  middle,  inflated  beyond  the  middle 
towards  both  ends,  the  apices  produced  and 
obtuse,  the  nodiiles  separated  by  septa. 
Length  1-180". 

T.  indica  {Anaidm  ind.,  E.). 

Bibl.  Ehrenberg,  Ahhand.  d,  Berl.  Ahiid. 
1841.  p.  402 ; Kiitzing,  Bacill.  p.  128 ; So. 
Alg.  p.  119. 

TESSELLA,  Ehr. — A genus  of  Diato- 
maceae. 

Char.  Finistules  broadly  tabular,  not  con- 
catenate, with  crowded,  longitudinal,  alter- 
nate vittae,  intemipted  in  the  middle  j stipes 
absent  (P).  Marine. 

T.  interrupta  (PI.  14.  fig.  35).  Length  of 
frustules  1-580;  breadth  1-560  to  1-120". 
Found  with  Striatella. 

Bibl.  Ehrenberg,  Infm.  p.  202  5 Kiitzing, 
Bacill.  p.  125 ; <§?.  Aly.  p.  114. 

TEST-BOX.  Introduction,  p.  xxiii. 

TEST-OBJECTS. — Test-objects  are  mi- 
croscopic objects  used  to  determine  the 
value  of  object-glasses. 

Wo  must  presume  that  the  reader  has 
perused  the  remarks  upon  object-glasses  in 
the  Introduction  (p.  xiv),  also  the  article 


Angular  Aperture  ; otheiwiso  the  ob- 
servations made  here  will  bo  unintelligible. 

The  main  points  in  which  object-glasses 
differ  from  each  other  are  four : \-iz.  1.  their 
magnifying  power ; 2.  their  defining  power ; 
3.  their  penetrating  power;  and  4.  their 
corrective  adaptations. 

1.  The  magnifying  or  separating  power 
scarcely  requires  notice ; it  must  be  adapted 
to  the  size  of  the  objects  likely  to  come 
under  examination.  Usually,  several  object- 
glasses  are  kept,  of  different  powers ; at  fill 
events,  if  scientific  investigations  are  to  be 
pm-sued,  a power  of  400  diameters  must  be 
accessible,  aud  this  without  the  use  of  the 
highest  eyepiece.  The  magnifying  power 
should  be  ascertained  by  Measurement, 
and  not  by  judging  from  the  focal  length. 

2.  Good  defining  power  is  the  most  im- 
portant character  of  an  object-glass;  and  if 
good  in  respect  to  this,  the  dark  boundary 

. lines  of  the  test-objects  will  appear  clear, 
black,  sharp,  as  if  engmved,  and  quite  free 
from  colom-.  If  this  is  ascertained  to  be 
the  case,  the  higher  eyepieces  should  be 
put  on ; and  it  must ' be  observed  that 
although  the  shaipness  of  the  outline  is 
somewhat  diminished,  all  the  parts  are 
clearly  distinguishable  as  before.  In  this 
examination  the  light  should  be  as  direct 
as  possible. 

8.  The  power  of  displaying  the  minute 
stnictural  peculiarities  of  objects,  or  the 
penetrating  power,  as  it  is  called,  depends 
upon  two  distinct  circumstances — the  good- 
ness of  the  defining  power,  and  the  magni- 
tude of  the  angular  aperture  of  the  object- 
glass  : the  degi-ee  of  obliquity  of  the  light 
18  also  of  great  importance  in  connexion 
with  the  latter. 

Thus,  in  examining  the  scale  of  a Podura 
(PI.  1.  fig.  12  a,  b,  c),  the  magnifying  power 
being  sufficiently  high,  if  the  defining  power 
be  good,  the  wedge-shaped  bodies  will  be 
clearly  and  shaiply  displayed  by  dii-ect  light, 
and  whether  the  angular  apei-tme  be  large 
or  small.  Now,  if  we  examine  a valve  of 
Gyrosigma  (PI.  1.  figs.  17  & 18)  by  direct 
light,  the  minute  structure  will  be  invisible, 
however  small  or  large  the  angulai-  aperture 
may  be,  or  however  perfect  the  defining 
power ; but  if  the  light  be  thrown  obliquely, 
and  the  apertm-e  be  sufficient,  the  striie  will 
at  once  become  evident.  Plence  there  are 
two  distinct  kinds  of  penetrating  power, 
one  of  which  is  the  same  os  the  defining 
power,  the  other  depending  upon  a differ- 
ent cause ; and  hence  the  term  penetration 
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or  penetrating  power  should  be  laid  aside, 
as  tending  to  cause  confusion,  the  pro- 
perties of  object-glasses  being  reducible 
simply  to  their  defining  power  and  their 
angulai'  aperture. 

The  defining  power  should  be  tested  upon 
the  ditterent  objects  mentioned  below  in 
connexion  ■with  each  object-glass,  and  the 
angular  aperture  should  be  detennined  by 
measiu’ement  (Angulau  Apekt'ube)  ; for 
judgment  foimded  upon  the  examination  of 
the  valves  of  the  Diatomacefe  may  be  very 
fallacious  to  an  unpractised  observer,  on  ac- 
count of  the  influence  of  the  obliquity  of 
the  light,  and  of  the  coiTectin^  adjustment. 
If,  however,  an  opinion  is  to  be  foi-med  in  this 
way,  the  valves  should  be  examined  by  ob- 
lique light  thro-wn  from  all  sides,  as  with 
the  central  stop  in  the  condenser,  so  that 
the  dots  may  he  vdewed ; for  an  object- 
glass  may  show  the  lines  very  fairly,  but 
the  dots  very  badly. 

4.  The  con-eeting  adjustment  is  of  im- 
portance in  examining  very  delicate  objects 
or  sti-uctures  with  the  high  powers;  it 
should  therefore  always  be  present. 

We  subjoin,  in  connexion  with  each  ob- 
ject-glass, the  magnitudes  of  the  angle  of 
aperture  which  they  usually  have  in  this 
country,  and  which  may  be  regarded  as 
standards  for  comparison;  also  those  objects 
which  wiU  be  found  most  suitable  for  the 
purpose  of  testing  an  object-glass. 

Ij  or  2-inch  ohject-glass.  Magnifying 
power  20  diameters  angular  apertiu’e  12 
to  20°. 

Test-objects;  the  pygidium  of  the  flea 
(PI.  1.  fig.  13  a),  in  which  the  general  out- 
line and  the  hairs  should  be  distinct ; the 
hair  of  the  mouse  (PI.  1.  fig.  3).  Also,  as 
an  opake  object,  a piece  of  an  injected  pre- 
paration (PI.  31.  figs.  33-36). 

\-ineh  or  ^rds  ohject-glass.  Magnifying 
power  GO  diameters ; angular  aperture  22 
to  36°. 

Tests : hair  of  Dermestes  (PI.  1.  fig.  1) ; 
of  the  bat  (PI.  1.  fig.  2) ; of  the  mouse 
(PI.  1.  fig.  3) ; the  pygidium  of  the  flea,  the 
outline  of  the  areolae  being  distinguishable 
under  the  high  eyepiece  (120  to  200  dia- 
meters), but  not  the  rays.  Also  an  injec- 
tion, as  a piece  of  lung. 

\-inch  or  -^ths-inch  object-glass.  Magni- 
fying power  100  to  120  diametem ; angular 
aperture  06°. 

I'ests ; hairs  (PI.  1.  figs.  1, 2, 3) ; the  dislcs 
on  deal  (PI.  1.  fig.  4) ; the  coarser  .scales  of 
Lcjmma  (PI.  1.  fig.  6«);  the  pygidium  of 


the  flea  (PI.  1.  fig.  13  a,  h),  the  entire  struc- 
ture visible  under  the  high  eyepiece;  a 
dark  scale  of  Poclura  (PI.  1.  fig.  12  h). 

-\-inch  ohject-glass.  Magnifying  power 
220  diameters;  angular  aperture  76  to  140°. 

Tests : hair  of  Dermestes ; tlie  disks  of  deal ; 
the  salivary  coi-puscles  (PI.  1.  fig.  6),  the 
moving  molecules  being  dearly  distinguish- 
able ; the  smaller  scales  of  Lepisma  (PI.  1. 
fig.  6 a,  &) ; the  scales  of  Podura  ; the  fila- 
ments of  Didymohelix  (PI.  1.  fig.  10  a)  ; 
the  pygidium  of  the  flea,  and  the  scales  of 
Pontia  hrassiccB  (PL  27.  fig.  24). 

^th-inch  ohject-glass.  Magnifying  power 
420  to  460  diameters ; angular  apertmn  110 
to  160°. 

Tests;  the  paler  scales  of  Podura;  the 
pygidium  of  the  flea ; the  scales  of  Pontia 
brassicce ; the  filaments  of  Didymohelix, 
showing  the  component  fibres ; the  salivary 
coi’puscles. 

^th  or  -^th-inch  ohject-glass.  Magnify- 
ing power  600  to  660  diameters ; angular 
aperture  80  to  170°. 

Tests ; the  paler  scales  of  Podura ; the  fila- 
ments of  Didymohelix  mounted  in  balsam ; 
and  the  primitive  fibriUEe  of  muscular  fibre 
(PI.  17.  fig.  36  b,  d). 

It  ■will  be  observed  that  we  have  omitted 
the  tests  for  angular  aperture,  which  many 
of  our  microscopists  look  upon  as  the  true 
tests  of  the  value  of  an  object-glass.  Our 
reasons  for  this  are  given  in  the  Introduc- 
tion (p.  xv).  Those,  however,  who  wish 
for  an  mteresting  series  of  difficult  objects 
in  this  respect,  ■will  find  one  in  the  valves  of 
Gh/rosigma,  Grammatophora,  Fragilaria, 
Rhipidophora,  Amphipleura,  some  species  of 
Nitzschia,  as  N.  tcenia,  and  Bo'keleya  (see 
those  articles).  AVe  regal’d  lai’ge  angular 
aperture  in  an  object-glass  as  of  little  im- 
portance ; because  it  is  only  of  seiwice  for 
showing  the  markings  upon  the  valves  of 
the  Diatomacefe,  and  the  time  is  probably 
near  at  hand  when  the  presence  and  size  of 
these  •will  be  shown  to  possess  neither 
generic  nor  specific  importance ; moreover, 
object-glasses  of  large  apertiu’e  and  high 
power  approach  so  nearly  to  the  object,  that 
they  are  inapplicable  to  important  phj’siolo- 
gicM  investigations.  This  defect  is,  how- 
ever, considerably  obviated  in  the  new  high 
powers. 

We  shall  now  offer  a few 

Genes-al  remarlcs  on  the  application  of 
test-objects  to  the  choice  of  an  object-glass. 
A gi’eat  difficulty  presents  itself  in'this  ques- 
tion in  the  case  of  persons  commencing  tlio 
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use  of  the  microscope ; for  on  viewing 
almost  any  object,  they  will  see  so  much 
that  was  invisible  before,  that  they  are  natu- 
rally led  to  regard  an  object-glass  as  good 
which  may  simply  possess  tolerable  magni- 
fying power. 

There  is  also  some  difficulty  to  an  un- 
practised eye  in  discriminating  between  a 
well-defined  margin  of  an  object,  and  one 
which  is  ill-defined.  This  may  be  overcome 
by  purchasing  one  or  two  test-objects  from 
those  who  mount  objects  for  sale,  and  first 
viewing  them  under  their  microscopes ; or 
by  examining  some  of  the  objects  exhibited 
at  the  evening  meetings  of  the  learned 
societies. 

The  objects  themselves  are  also  variable, 
some  being  much  more  delicate  than  others 
even  of  the  same  kind.  The  best  plan  in 
regard  to  this  point  is  to  select  an  object,  as 
the  scale  of  an  insect  or  whatever  it  may  be, 
in  which  the  test-stnictiu’e  is  not  distin- 
guishable under  the  next  highest  power,  and 
then  to  examine  the  same  object  imder  the 
power  to  be  tested. 

The  manner  in  which  objects  are  monnted 
is  also  of  importance ; for  if  they  be  immersed 
in  too  much  balsam  or  covered  by  too  thick 
a cover,  no  object-glass  wiH  show  them  well, 
however  good  it  may  be.  Hence  the  ne- 
cessity of  purchasing  the  test-objects,  in  the 
case  of  an  inexperienced  obseiwer.  They 
may  be  obtained  mom  hlr.  Norman,  Fountain 
Place,  City  Road;  Mr.  Topping,  New  Win- 
chester Street,  Pentonville  ; or  of  Messrs. 
Smith  and  Beck,  Ross,  or  Powell. 

A few  notes  upon  the  test-objects  them- 
selves may  not  be  out  of  place  here. 

Hairs  of  animals  (PI.  1.  figs.  1-3).  These 
shoidd  be  'mounted  in  Canada  balsam.  Many 
of  those  represented  in  PI.  22  might  be  used 
with  equal  advantage. 

Disks  of  deal  (PL  1.  fig.  4).  Fonn  a 
good  test-object  on  account  of  their  freedom 
from  colour,  whence  the  colom’S  fr’om  un- 
con'ected  chromatic  abeiTation  are  easily 
seen  with  a bad  object-glass. 

Salivary  ylohulcs  (PI.  1.  fig.  5 a,  b,  c).  Ob- 
tained fr’om  the  saliva.  A good  test-object 
for  those  engaged  in  physiological  investi- 
gations ; the  marginal  granules  and  the 
moving  molecules  shoidd  be  very  distinct. 

Scales  of  insects  (PI.  1.  figs.  6 a,  b,  c,  12  a, 
b,  c;  PI.  27.  fig.  24).  These  should  be 
mounted  dry.  The  scales  of  Tinea  and  many 
others  have  nothing  to  recommend  them. 
Nor  do  we  advise  the  use  of  those  scales 
which  exhibit  the  transverse  stiiie  by  oblique 
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light,  as  those  of  Morpho  (PI.  1.  fig.  7),  of 
Hipparehia  (PI.  1.  fig.  9),  &c. ; as  they  are 
easy  tests  even  to  inferior  English  object- 
glasses  of  the  present  day.  The  long  scales 
of  Pontia  brassicce,  however,  are  good. 

Didymohelix  (PI  1.  fig.  10  «,  b,  c,  d). 
ihe  falauients  should  be  mounted  in  solution 
of  chloride  of  calcium,  or  in  Canada  balsam. 
It  is  very  difficult  to  display  the  component 
fibres  of  this  beautifrd  object  when  in  balsam. 
It  also  forms  a good  test  of  ma'uiifvino’ 
power.  n j o 

Didymoprium  (PI.  1.  fig.  H).  The  lon- 
gitudinal lines  upon  the  cells  require  con- 
siderable magnifying  power. 

The  pygidium  of  Pulex.  An  excellent 
test-object,  mounted  in  as  small  a quantity 
of  balsam  as  possible.  Dujardin  represents 
the  rays  upon  the  disks  as  round,  like  so 
many  beads,  whereas  they  are  wedge-shaped 
with  the  bases  outwards. 

^ The  valves  of  the  Diatomaeece.  It  is  a 
difficult  matter  to  show  the  lines  upon 
Grammatophora  marina  with  an  object-glass 
of  IKP  of  angular  aperture,  requiring  ex- 
tremely oblique  light. 

The  idtimate  fibrillce  of  muscular  fibre. 
Mounted  in  liquid.  Kolliker  represents 
them  as  beaded  (Pl.  17.  fig.  36  c) ; they  have 
also  been  represented  as  in  a : probably  both 
these  inaccuracies  ai’ise  from  imperfect  ad- 
justment, and  from  their  immersion  in  too 
much  liquid.  Their  tine  steuctm-e  is  figmnd 
in  b,  d,f 

Nobert's  test-lines.  These  consist  of  from 
ten  to  fifteen  parallel  bands  or  groups  of 
parallel  lines  scratched  upon  a slide  with  a 
diamond.  The  bands  are  of  equal  breadth, 
and  the  lines  in  each  successive  band  are 
more  numerous  and  consequently  closer  than 
those  of  the  preceding.  The  breadth  of 
the  inteiwals  between  the  lines  in  the  two 
end  bands  is  from  1-11,000  to  1-60,000". 
The  resolution  of  these  lines  forms  a test 
for  angidar  apertm’e  and  oblique  light ; but 
it  can  be  etfected  by  a moderately  good 
English  l-8th,  and  is  much  easier  than  that 
of  the  marlrings  upon  the  valves  of  many 
Diatoniacese. 

We  have  omitted  to  notice  several  test- 
objects,  as  the  scales  of  some  insects,  a 
minute  globide  of  mercury,  &c. ; and  this 
advisedly,  because  the  former  have  been  so 
obsciu’ely  described  that  we  are  imable  to 
comprehend  in  what  the  test-stmeture  con- 
sists ; and  the  test-appearances  presented  by 
the  latter  viewed  as  an  opaque  object  are 
inappreciable  to  one  unaccustomed  to  the 
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tise  of  tho  tnicroscopo,  by  whom  mainly  are 
remarks  upon  test-objects  required. 

Amiei’s  test-object  is  Ntmncla  f/mcilh, 
the  display  of  the  lines  forming  the  test;  it 
is  a test  for  angular  aperture. 

Chevalier’s  test-object  consists  of  the 
scales  of  Pontia  brassicee  (PI.  27.  fig.  24), 
the  granules  being  rendered  distinct;  this 
is  a test  for  definition. 

Mohl  recommends  the  scales  of  Hippar- 
c/iirtJflMtVrt  for  testing  “penetoating”  power; 
pollen-grains,  the  scmymytra  of  the  diamond 
beetle  or  bat’s  hair,  for  “ definition.” 

Schacht’s  test-object  consists  of  the  scales 
of  Ilipparchia  janira  (PI.  1.  fig.  9 c)  (a  test 
for  moderate  angidar  aperture  and  oblique 
light). 

Bibl.  That  of  the  Inthoduction  (p.  xl), 
and  of  Angular  aperture,  and  especially 
the  “ Microscopic  Cabinet  ” of  Goimg  and 
Pritchard. 

TETHEA,  Lam. — A genus  of  marine 
Sponges. 

Char.  Solidand  compact,  rounded,  covered 
with  a skin ; without  sensible  pores ; interior 
fleshy,  -with  acicular  and  globulo-subulate 
spines  (PI.  37.  fig.  f). 

Two  species : T.  o'anium  and  lyncu- 
rium. 

Bini..  Johnston,  Brit.  Spong.  p.  81;  Gosse, 
Mar,  Zool.  i. ; Huxley,  Ann.  Nat,  Hist.  1851. 
vii.  p.  370. 

TETMEMORUS,  Rolfs.  — A genus  of 
De-smidiacere. 

Ciiar.  Cells  single,  simple,  elongated, 
straight,  cylindrical  or  fusifoiin,  constiicted 
in  the  middle ; segments  emarginate  at  the 
ends. 

Sporangia  square  or  round. 

1.  T. (PI.  10.  figs.33,34).  Cells 
fusiform  both  in  front  and  side  Hew,  ends 
colourless  and  lip-like ; dots  irregular. 
Length  1-130". 

2.  T.  l<svis  (PI.  10. fig. 35,  in  conjugation). 
Cells  in  front  view  somewhat  tapering,  ends 
truncate ; side  Hew  fusiform ; dots  none,  or 
very  indistinct  (under  ord.  iUum.).  Length 
1-350". 

3.  T.  Brehissonii.  Dots  in  longitudinal 
rows. 

Bibl.  Ralfs,  Brit.  Dcsmid.  p.  145. 

TETRAByENA,  Duj. — Spores  of  an  Alga, 
undergoing  division  ? 

Bibl.  Dujardin,  Infus.  p.  3.30. 

TETRACYCLUS,  Ralfs.— A genus  of 
Diatomaccfo. 

Char.  Frustules  compound,  aggi’cgated 
into  a filament,  in  frontview  broadly  tabular. 


witli  longitudinal  interrupted  vittm ; valves 
inflated  on  each  side  in  the  middle. 

Valves  with  coarse  transverse  strise. 

T.  Thienemanni,  Ehr.  (lacustris,  Ralfs) 
(PI.  13.  fig.  28).  Valves  rounded  or  sub- 
acute at  ends ; inflations  rounded. 

T.  emarginatus.  As  the  last,  but  valves 
constricted  towards  the  rounded  and  sub- 
apicidate  ends, and  the  inflations  emarginate, 

Bibl.  Rolfs,  Ann.  Nat.  Hist.  1843.  xii. 
p.  105 ; Kiitzing,  Sp.  Alg.  p.  118;  Smith,  Brit. 
Diat.  ii.  p.  37. 

TETRAGR AMMA,  Ehr.  = Tcrpsinoe. 

TETRANYCHUS,  Duf.— A genus  of 
Arachnida,  of  the  order  Acarina,  and  family 
Trombidina. 

Char.  Palpi  incumbent  upon  the  rostrum, 
stout,  short,  and  conical ; mandibles  and 
labium  as  in  Raphignathus ; coxse  inserted 
in  two  groups  on  each  side,  one  for  the  two 
anterior,  the  other  for  the  two  posterior ; 
anterior  legs  longest,  third  joint  (femur) 
lai’gest ; claws  short  and  greatly  cuiwed. 

Several  species. 

1.  T.  glaber  (PI.  2'.  fig.  32).  Very  minute ; 
eyes  two,  whitish,  upon  the  anterior  pro- 
minence. Under  stones  in  damp  places. 

2.  T.  lapiclum  (cristatus)  Duges  (PI.  2. 
fig.  35).  Legs  slender,  anterior  very  long  ; 
eyes  three  on  each  side ; several  rows  of 
white  points  upon  the  back  and  margins  of 
the  body.  Found  under  stones  and  upon 
plants. 

3.  T.  telarius.  Abdomen  produced  in 
front  in  the  form  of  a cone ; yelloiHsh  ; a 
dark  yellow  spot  on  each  .side  of  the  back. 
On  ill-conditioned  greenhouse  plants ; forms 
a kind  of  web. 

Bibl.  Duges,  Ann.  des  Sc.  Nat.  2 s5r.  i. 
24,  & ii.  55 ; Gervais,  Walckenaer's  Apt'ercs, 
iii.  165;  Dufour,  Ann.  des  Sc.  Nit,  1 s5r. 
XXV.  279  ; Koch,  Hcutschl.  Crustac. 

TETRAPHIS,  Hedwig. — ^A  genus  of 
Mosses.  See  Georgia. 

TETRAPLOA,  Berk,  and  Br. — A genus 
of  Torulacei  (Coniomycetous  Fungi),  com- 
prising at  present  a single  species,  T.  aris- 
tata,  a curious  little  fungus  growong  upon 
leaves  of  grass,  forming  an  olive-coloured 
stratum  composed  of  bodies  consisting  of 
fom-  connate  quadri-articidate  spores,  each 
terminated  by  a bristle. 

Bibl.  Berk.  & Br.  Ann.  Nat,  Hist.  ser.  2. 
V.  p.  459,  pi.  11.  fig.  6. 

TETRAPLODON,  Br.  and  Sch.— A ge- 
nus of  Splachnacere  (Acrocarpous  operculate 
Mosses),  containing  some  of  tho  Splachna 
of  authors. 
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Tetraplodon  angustatum,  Br.  and  Scli.= 
Splachnum  angustatum,  Linn.  fil. 

T.  mnioides,  Br.  and  Sch.  = AjZ.  mnioides, 
Linn.  fil.  ^ ' 

TETRASPORA,  Link.— A genua  of  Pal- 
inellaceaj  (Confervoid  Al^ae),  nearly  related 
to  the  Ulvacese  ; indeed  it  is  very  difficult 
to  draw  any  very  distinct  line  of  demarcation 
between  Tetraspora  aud  Monostboma,  the 
fronds  of  both  of  which  are  membranous 
strata  formed  of  a single  layer  of  cells ; the 
latter,  however,  has  its  constituent  cells 
crowded,  while  in  Tetraspora  the  green  ‘cell- 
contents  ’ lie  scattered,  mostly  in  groups  of 
two  or  four,  in  the  gelatinous  frond.  Thm-et 
states  that  the  primordial  utricles  of  the  cells 
possess  long  cilia  in  the  stage  when  they  are 
imbedded  in  a continuous  frond  (Pl.S.fig.lO^. 
The  history  of  development  of  this  genus  is 
imperfectly  known  at  present ; the  ciliated 
cell-contents  break  out  as  swarming  zoo- 
spores, but  then.’  next  following  changes  have 
not  been  observed.  Two  recorded  British 
species  appear  to  be  distinct,  growing  in 
stagnant  pools  (see  Monostboma,  IMebis- 
MOPiEDiA,  and  Sabcin^). 

1.  T.  gelatinosa  (PI.  3.  fig.  10).  Frond 
gelatinous,  soft,  of  irregular  shape  and  divi- 
sion, pale  green;  cells  1-10800  to  1-4200" 
in  diameter  (liutzing.  Tub.  Phyc.  i.  p.  28). 

2.  T.  luhrica.  Frond  gi'een,  elongated, 
mesentery-shaped,  lobed  and  sinuated,  lobes 
often  anastomosing;  cells  angulo-globose, 
1-3600"  in  diameter  (Kiitzing,  1.  c.  pi.  30). 

Btbl.  Hassall,  Brit.  Fr.  Alg.  p.  300, 
pi.  78 ; Kiitzing,  Sp.  Alg.  p.  225;  Tab.  Phyc. 
i. ; Thuret,  Ami.  dcs  Sc.  Nat.  3 ser.  xiv.  p.  248, 
pi.  21;  Niigeli,  Einzell.  Alg.  p.  71,  pi.  2. 

TEXTULARIA,  Defrance  (Tbxtilabia, 
Ehr.). — ^A  genus  of  Foraminifera,  of  the 
order  Enallostegia,  and  family  Textularidte. 

Char.  Shell  regular,  equilateral,  conical, 
oblong  or  cuneiform ; chambers  globular  or 
cuneiform,  regularly  alternating  at  aU  ages, 
partly  embracing  or  simply  superposed  upon 
two  regular  alternate  lines ; orifice  semilunar, 
transverse,  lateral,  on  the  inner  side  of  each 
chamber. 


Differs  from  Bigencrina  in  observing  the 
same  Irind  of  growth  at  all  ages ; fr-om  Boli- 
vina  in  the  transverse  orifice ; from  Sagrina 
and  Vulvulina  in  the  position  of  the  orifice, 
which  is  lateral  (not  superior)  and  on  the 
inner  side  of  the  chambers. 

The  shells  are  often  covered  with  foreign 
bodies,  or  particles  of  sand  agglutinated 
during  the  growth.  Two  recent  British 
species : 

1.  T.  cuneiformis  (PI.  18.  fig.  34),  a.conica. 
Shell  cylindi-ical.  Length  1-20". 

2.  T.  variabilis,  with  three  varieties. 

Several  fossil  species,  some  found  in 

chalk. 

Bibl.  That  of  the  order. 
TIIAMNOMYCES,  Ehr.— A genus  of 
Sphffiriacei  (Ascomycetous  Fungi).  T.  hip- 
potrichoides  is  refen-ed  by  Fries  to  Rhizo- 
moipha.  It  appears  to  require  fm’ther  ex- 
amination. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  284; 
Fries,  Siimma  Veg.  p.  382. 

TPIECA. — A tenn  used  very  loosely  in 
the  descriptions  of  Crjqitoganiic  plants.  In 
the  case  of  the  Lichens  and  Fungi  it  is  syn- 
onymous with  Ascus,  a sac  in  which  free 
spores  are  developed ; these  are  called  theca- 
spores  or  ascospores,  in  contrast  with  basi- 
BIOSPOBES  or  stylospores.  In  the  higher 
Cryptogamia,  as  Ferns,  &c.,  it  is  used  in  the 
sense  of  sporangium. 

THEC^UIONADINA,  Duj.— A family 
of  Infusoria  ( = Cryptomonadina  and  some 
Astasiaea,  E.). 

Char.  Usually  colom’ed ; covered  with  a 
non-contractile  tegument,  which  is  either 
hard  and  brittle,  or  membranous ; no  other 
locomotive  organs  present  than  one  or  more 
fiagellifonn  filaments. 

The  organisms  probably  consist  of  Algre, 
or  their  spores.  They  are  minute,  usually 
green,  but  some  are  red;  and  they  often 
coloiu’  stagnant  water  from  existing  in  vast 
numbers.  They  are  mostly  recognizable  by 
their  rigidity  and  the  uniformity  of  their 
motion. 

It  is  thus  subdivided : — 


A sin|;Ie 
flagelliform 
filament. 

Two 

filaments. 


{Body  ovoid  or  / Tegument  hard  and  brittle 

globular  . . . . \ Tegument  membranous 

Body  depressed  or /with  a tail-like  prolongation 

foliaceous I without  a prolongation  

r Two  similar  filaments  

< One  flagelliform  filament,  and  / Body  prismatic  or  boat-shaped 
t one  trailing  retractile  filament  1 Body  ovoid  or  pip-shaped 

Several  filaments 


1.  Trachelomonat. 

2.  Cryptomonas. 

3.  Phacus  (Euglena,  pt.  E.). 

I.  Cmmenula. 

5.  Diselmis  (Chlamidomonas,  E.). 

6.  Plceotia. 

7.  Anisonema. 

8.  OxyiThis. 


Bibl.  Duiardin,  Inf  us.  p.  323.  of  Mucorini  (Physomycetous  Fungi),  con- 

THELACTIS,  Mart.— A doubtful  genus  sisting  apparently  of  a Mucor  with  one  or 
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more  whorls  of  baiTen  branches  near  the 
lower  part  of  the  erect  fertile  filaments. 

Bibl.  Fries,  Summa  Veg.  p.  487. 

TIIELOTREMA,  Ach. — A genus  of  En- 
docarpere  (Angiocai-pous  Lichens),  contain- 
ing^two  British  species. 

Bibl.  Leighton,  Brit.  Angioc,  LichenSf 
p.  31. 

THEORUS,  Ehr. — ^A  genus  of  Rotatoria, 
of  the  family  Hydatinaea. 

Char.  Eyes  colourless,  more  than  three, 
cervical,  in  two  groups ; foot  forked ; jaws 
each  with  a single  tooth. 

1.  jT.  rmm/«(Pl.  35.  fig.32).  Toes  small, 
frontal  hook  absent.  Aquatic;  length  1-140 
to  1-120". 

2.  T.  uncinatus.  Toes  long,  frontal  (or 
rather  cervical)  region  with  hooks.  Aquatic; 
length  1-240". 

Bibl,  Ehrenberg,  Infus.  p.  454 

TPIOREA,  Boi5'. — A genus  of  Batra- 
chospemiese  (Confervoid  Algie),  of  which 
one  species  (T.  ramosisshna')  occurs  in  Bri- 
tain ; its  fr’onds  are  branched  filaments,  a 
foot  or  more  long,  about  as  thick  as  a crow- 
qiull,  with  a villous  surface,  of  olive-black 

Fig.  740. 


Thorea  ramosissima. 

Horizontal  section  of  a filament  (halved).  The  semi* 
circular  denser  portion  represents  the  axis,  the  loose 
spreading  branches  the  villi.  Magnified  25  diameters. 

colour.  The  filaments  are  composed  of  ra- 
diating branched  cells,  closely  compacted 
into  a kind  of  solid  axis,  from  which  proceed 
lax,  radiating  ramuli  (forming  the  villous 
surface).  The-  spores  (or  sporangia!  cells) 
arise  from  these  ramules  (fig.  740). 

Bibl.  Kiitzing,  Phyc.  gmieralis,  pi.  16, 
Sp.  Alg,  p.  534;  Eng.  Bot.  Supp.  No.  2948; 
PIa.ssall,  Brit.  Fr.  Alg.  p.  64. 

THUIARIA,  Flem. — A genus  of  Polypi, 
of  the  order  Hydroida,  and  family  Sertula- 
riadiE. 

Char.  Those  of  Sertulana,  but  the  cells 
closely  pressed  to  or  imbedded  in  the  stem 
or  branches.  Two  roecies  : 

1.  T.  thuia.  Cells  ovate  - elliptical. 


acutish ; vesicles  pear-shaped.  On  shells 
fr'om  deep  water. 

2.  T.  articulata.  Cells  ovate,  obtuse  or 
truncate,  vesicles  elliptical ; rare. 

Bibl.  Johnston,  Brit.  Zooph.  p.  83;  Gosse, 
Mar.  Zool.  ii.  p.  23, 

TpnJJA,  L. — A genus  of  Coniferas  (Gym- 
nospermous  Plants),  to  which  belongs  the 
arbor  vittB  of  gardens.  Thuja  occidentalis ; 
T.  orimtaUs  is  placed  by  some  authors  under 
another  genus.  Biota.  The  characters  of 
Coniferous  wood,  Gymnospermous  ovules, 
&c.,  may  be  observed  in  tnese  plants  (see 
CoNTPEEiE  and  Ovule). 

THYIVIELEACE^.— An  order  of  Di- 
cotyledons to  which  the  Spurge-Laurels 
(Daphne)  belong.  In  D.  Lagetto  ( = Lagetta 
lintearia)  the  fibres  of  the  liber  are  separated 
into  lozenge-shaped  meshes,  arranged  in 
such  beautiful  and  easily-separable  layers, 
as  to  have  acquired  for  the  plant  the  name 
of  the  Lace-baek  Tree. 

S06  IjTBEIt 

TIIYRSOPTERIS,  Kunze, — A genus  of 
Dicksonieas  (Polypodioid  Ferns),  with  a 
curious  structure  of  the  fertile  frxin^.  Exotic 
(figs.  741^). 

Fig.  741.  Fig.  742, 


Thyniopteri.  elegans. 

Fig.  741.  A fertile  pinna. 

Fig.  742.  A pinnule  converted  into  a cup-like  soruii. 
Magnified  20  diameters. 

Fig.  743.  Vertical  section  of  the  same,  with  the  spo- 
ranges  removed  from  the  columella. 

Fig.  744.  Side  view  of  a sporange.  Magn.  100  diains, 
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in  diameter,  the  acini  from  1-60  to  1-24". 
The  stroma  is  condensed  aroimd  the  lobules, 
to  form  a fibrous  coat. 

The  stroma  consists  of  ordinaryinterlacing 
bundles  of  areolar  tissue,  with  fine  elastic 
fibres;  at  its  outer  surface  containing  fat- 
cells. 

The  vesicles  consist  of  a basement-mem- 
brane (fig.  745  b),  lined  by  a single  layer  of 
polygonal  epithelial  cells  (c),  and  containing 
a yellowish,  tenacious,  albuminous  liquid. 

The  capillaries  fonn  plexuses  surroimding 
the  vesicles. 

In  goitre,  the  vesicles  become  greatly  en- 
larged, and  confiuent,  so  as  to  fonn  cysts 
containing  colloid  matter,  with  fat-globides 
and  crystals  of  cholesterine.  The  same  con- 
ditions, in  a minor  degree,  are  so  frequently 
met  with,  that  they  can  scarcely  be  regarded 
as  abnormal.  The  epithelium  is  also  often 
foimd  loose  in  the  vesicles  (fi^.  746).  The 
minute  arteries  and  capillanes  are  often 
found  varicose. 

Bibl.  Kdlliker,  Mikrosk.  Anat,  ii.  327 ; 
Forster,  Pathol.  Anat.  ii.  233. 

THYSANUR A. — An  order  of  Insects,  to 
which  Lepisnia  and  Podura  belong. 

See  Insects  (p.  391). 

TILLETIA,  Tulasne. — A.  genus  of  Usti- 
laginei  (Coniomycetous  Fungi),  forming  the 
Bunt,  aland  of  blight  of  various  com  grains, 
in  which  the  ears  are  attacked,  and  the  in- 
teraal  substance  of  the  grains  is  replaced  by 
a foetid,  black  powder,  consisting  of  the 
spores  of  the  fungus.  T.  Caries  ( Uredo  Ca- 
nes, D.C.)  attacks  wheat  and  other  grain. 
The  interior  of  the  ovaries  of  the  com  is  at 
first  occupied  by  an  interwoven  mycelium, 
fr’om  which  the  globidar  spores  arise  on 
short  stalks;  as  the  latter  grow,  the  ears 
become  more  or  less  deformed,  the  my- 
celium disappears,  and  the  spores  are  set 
free  as  a pulveralent  mass ; the  spores  have 
a reticulated  surface,  and  their  pedicel  is 
often  found  attached.  (SeeUsTiXAGiNEi.) 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  375; 
Tulasne,  Ann.  des  Sc.  Nat.  3 s6r.  vii.  p.  112, 
pi.  6,  4 s5r.  ii.  p.  161. 

TIMMIA,  Hedw. — A genus  of  hlniaceous 
mosses,  containing  one  British  species, 
Timmia  austriaca,  Hedw.  Qnegapolitana, 
Hook,  and  Tayl.). 

TINEA,  Fabr. — Agenusof  Lepidopterous 
Insects,  of  the  family  Tineidae. 

The  small  scales  from  the  imder  side  of 
the  wings  of  T.  pellionella,  the  common 
clothes’  moth,  have  been  proposed  as  test- 
objects;  but  they  can  hardly  be  regarded  as 


THY^ROID  GLAND. — ^The  thyroid  gland 
is  one  of  the  vascular  glands,  or  glands  with- 
out ducts. 

It  consists  of  rounded,  closed,  glandular 
vesicles  (fig.  745),  surroimded  by  or  imbedded 

Fig.  745. 


Glandular  vesicles  from  the  thyroid  gland  of  a child. 
a,  intervening  areolar  tissue ; b,  basement  membrane  ; 
c,  epithelium. 

Magnified  250  diameters. 

in  a fibrous  stroma  («),  and  aggregated  into 
roundish,  elongate,  or  somewhat  polygonal 

Fig.  746. 


Glandular  vesicles  with  colloid  matter. 

^ Magnified  50  diameters. 

acini  or  minute  lobules,  these  being  grouped 
in  secondary  lobules,  which  unite  to  form 
lobes.  The  vesicles  are  from  1-600  to  1-240" 
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such  for  object-glasses  of  the  present  day. 
Thelongituclinal  lines  foiin  the  test-structui’o. 

Binn.  Westwood,  Introduction,  ^c. ; Stain- 
ton,  Manual  of  Butterflies,  <^c.  p.  292. 

TINTINNUS,  Schranlc.  — A genus  of 
Infusoria,  of  the  family  Ophrydina. 

Cliar.  Single ; body  contained  in  a C3din- 
drical,  sessile,  bell-shaped  carapace,  to  the 
bottom  of  which  it  is  attached  by  a stalk. 

Five  species.  In  one,  the  cai'apace  is 
covered  with  dots,  and  its  orifice  toothed. 

T.  mquilinus  (PI.  25.  fig.  4).  Body  hya- 
line or  Yellowish ; carapace  cylindrical,  hya- 
line. Marine;  length  1-240". 

Dujardin  imites  this  genus  with  Vagini- 
cola,  where  it  properly  belongs. 

Bibl.  Ehrenberg,  Inf  us.  p.  294 ; id.  Ber. 
d.  Berl.  Akad.  1840;  Dujardm,  Infus.  p.  561. 

TISSUE,  Ftbuo-plastic. — A term  ap- 
plied by  Lebert  to  imperfectly  developed 
abnormal  areolar  tissue.  The  sepai-ate  ele- 
ments are  often  found  diffused  through  those 
of  normal  tissues,  or  products  of  inflamma- 
tory exudation.  They  consist  of  roimded  or 
oblong  cells,  from  1-2300  to  1-1600"  in  dia- 
meter ; in  a more  advanced  stage  becoming 
fusiform  or  angular,  and  finally  forming  di- 
stinct fibres ; hence  resembling  the  elements 
of  embiyonic  areolar  tissue  (PI.  40.  fig.  43). 
In  some  instances  the  development  is  arrested 
at  one  of  the  early  phases,  so  that  the  tissue 
consists  almost  exclusively  of  the  rounded  or 
the  ftisifonn  cells ; and  in  others,  the  cells 
enlarge  ,and  produce  a number  of  nuclei  or 
secondary  cells  (PI.  30.  fig.  10  c). 

Fibro-plastic  tissue  or  its  elements  are 
met  with  in  inflammatory  effusions  upon  the 
serous  and  synovial  membranes,  but  rarely ; 
in  the  interstitial  effusions  of  pneumonia, 
especially  when  chronic ; in  cirrhosis  of  the 
liver ; in  the  products  of  suppurating  sur- 
faces ; on  the  surface  of  chronic  ulcers,  and 
non-malignant  fungoid  vegetations ; in  the 
soft  yellow  vascular  tissue  occupying  the 
cancelli  of  ulcerated  bones ; in  certain  tu- 
mours, &c.  See  Tumoubs. 

Bibl.  Lebert,  Physiol,  patholog. ; Wedl, 
Patholog.  Histolog. ; Forster,  Patholog. 
Anat.  i. 

TISSUES,  Animal. — The  following  sjm- 
optical  arrangement  of  the  principal  animal 
tissues  is  intended  to  facilitate  reference  to  the 
various  articles  scattered  through  the  work. 
A.  Simple, 

1 . Bhutemic  nr protopUutic..'iateode. 

2.  Membranous Basement  membrane. 

r Fatty  tissue;  nerve-cells ; 

3.  Cellular ^ simple  cartila;<c ; un- 

L striated  muscular  fibre. 


4.  Blasiemic  and  cellular. 


6.  Fibrous 


f Without  sccondaiy  depo- 
J sit.  True  cartilage. 

■ I With  secondary  deposit. 
L Bone. 

r Areolar  (cellular)  tissue  ; 
.<  tendon;  ligament;  elas- 
l.  tic  tissue ; muscle. 

6.  Fibrous  and  cellular  Fibro-cartilage. 

rWithout  secondary  depo- 
) sit.  Vessels. 

’ ) With  secondary  deposit. 
I,  Nerve- tubes. 

B.  Compound.  Glands ; mucous  and  serous  membranes ; 
skin ; synovial  membrane  ; teeth. 


7.  Tubular  . 


TISSUES,  Vegetable.  — The  tissues 
composing  the  substance  of  vegetables  are 
all  comparatively  slight  modifications  of  one 
type,  being  composed  of  cellulose  sacs,  or 
“ cells  ” par  excellence,  varying  only  in  fonn 
and  consistence  and  in  their  mode  of  union. 
The  tissues  may  be  divided  into  groups  on 
different  principles ; but  for  our  purpose  a 
very  simple  arrangement  will  suffice,  based 
chiefly  on  the  character  of  the  compound 
tissues,  leaving  the  secondary  divisions  to 
be  determined  by  the  nature  of  the  com- 
ponent cells. 

1.  Cambium  tissue,  occuning  in  the  grow- 
ing regions  of  all  plants  having  stems,  is 
composed  of  minute  cells  of  variable  form, 
densely  fiUed  with  protoplasm,  and  without 
intercellular  passages.  It  is  a transitional 
structm-e,  foiming  the  first  stage  of  aU  the 
rest. 

2.  Parenchyma,  or  “cellular  tissue,”  is 
composed  of  cells  in  which  the  diameter  is 
not  excessive  in  any  one  direction,  and  the 
walls  are  comparatively  thin.  This  is  divided 
by  authors  into  many  sections,  according  to 
the  form  of  the  cells,  the  laxity  of  their 
coherence,  &c.  The  only  distinctions  worth 
note  are  between — 

a.  Parenchyma  proper,  where  the  cells 
have  polygon^  foims. 

h.  Merenchyma,  where  the  cells  are  round, 
oval,  &c. 

c.  Collenchyma,  which  is  a form  of  cellular 
tissue  where  the  walls  are  greatly  thick- 
ened with  softish  secondary  deposits ; 
it  occurs  beneath  the  epidermis  of  many 
herbaceous  plants,  in  the  fronds  of  the 
larger  Algae,  of  Lichens,  &c. 

d.  Sterenchyma.  A name  which  might  be 
i^ed  to  distinguish  the  bony  cellular 
tissue  of  shells,  stones  of  fruits,  &c. 

3.  Prosenchyma.  Cellular  tissue,  usually 
forming  the  mass  of  wood  and  various  fibrous 
structures,  where  the  ceUs  are  attenuated  to 
a point  at  each  end,  the  cells,  “ fibres,”  being 
intercalated  and  applied  side  to  side. 

4.  Tela  contexta.  This  name  is  used  to 
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indicate  the  interwoven  tissue  formed  by 
the  ramified  jointed  filaments  of  the 
mycelium  of  Fun^,  and  the  cottony  sub- 
stance in  the  intenor  of  the  thallus  of  many 
Lichens. 

6.  Fibro-vasciilar  tissue  is  composed  of 
vessels,  ducts,  and  prosenchymatous  cells 
or  fibres  ” associated  in  various  ways, 
forming  fibrous  or  fibro-vascular  bundles, 
which  either  remain  distinct  or  cohere  to 
form  masses  of  wood. 

a.  Fibrous  bundles,  occurring  in  liber,  in 
the  outer  part  of  many  Monocotyledo- 
nous  stems,  and  in  the  stems  of  Mosses, 
consist  of  cords  formed  of  prosenchy- 
matous cells,  which  are  often  of  great 
len^h. 

b.  Fibro  - vaseular  bundles,  composed  of 
vessels  and  ducts  together  with  pro- 
senchyma,  fomi  the  “ woody  fibres  ” 
of  every  part  (except  the  bark)  of  all 
plants  above  the  Mosses. 

c.  Clathrate  tissue,  foimd  in  the  hark  of 
Dicotyledons  and  in  the  vascular  bun- 
dles of  Monocotyledons  (see  Liber). 

6.  Laticifei'ous  tissue  and  Reservoirs  for 
Secretion,  composed  either  of  intercellular 
passages  lined  by  a proper  coat,  or  of  lines 
of  cells  fused  at  their  ends,  so  as  to  form 
continuous  branched  canals  ; they  occur  in 
the  bark,  wood,  and  pith  of  the  Idowering 
Plants. 

7,  Fpidermal  tissue.  Composed  of  cel- 
lular tissue,  forming  a continuous  finn  layer 
over  the  external  surface  of  the  higher  plants. 
It  is  composed  usually  of  a single  layer  of 
cells,  and  presents  very  varied  appendages, 
such  as  Hairs,  Glands,  &c.,  and  is  per- 
forated by  Stomata.  Its  outer  surface  is 
rendered  dense  by  the  deposit  of  Cuticle. 
The  epidermis  is  replaced,  on  stems,  by  the 
Cork  or  suberous  layer  of  Bark. 

For  fiu'ther  particulars  see  the  various 
heads  above-named. 

Blbl.  General  Works  on  Botany. 

ThlESIPTERIS.— A genus  of  Psiloteae 
(Lycopodiaceae)  (fig.  747),  remarkable  for 


Fig.  747. 


its  peculiar  habit  and  bivalved  sporanges 
bursting  W a vertical  crack. 

Bibl.  See  Lycopodiace.®. 

TOBACCO.— The  leaves  of  Tobacco,  Ni- 
eotiana  Tabacum  and  other  species,  may  be 
distinguished  from  the  leaves  of  the  plants 
commonly  used  for  adulteration  by  the  pecu- 
liar stnicture  of  the  Epidermis  withitshairs, 
and  the  form  of  the  section  of  its  Fibro- 
vascular  BUNDLES.  Paper,  which  has  been 
sometimes  used,  is  still  more  readily  detected. 
As  in  other  similar  cases,  the  natm’e  of  a 
foreign  ingredient  can  only  be  determined 
by  careful  comparative  investigations. 

Blbl.  Hassall,  Food  and  its  Adultei-ations, 
p.  538 ; Prescott,  Tobaeeo  and  its  Adultera- 
tions, London,  1858. 

TODEA,  WiUdenow.— A genus  of  Os- 
mundajous  Ferns  (fig.  748-50).  Exotic. 


Fig.  748.  Fig.  749.  Fig.  750. 


Todea  africana. 

Sporanges  closed  and  bursting. 
Magnified  40  diameters. 


TOLYPOTHRIX,  Kiitz.  — A genus  of 
OsciUatoriacese  (Confervoid  Algae),  tmpa- 
rently  not  very  satisfactoidly  defined.  Has- 
sall describes  six  species  as  British,  of  which 
T.  distorta  (PI.  4.  fig.  14)  is  said  to  be  com- 
mon, adhering  to  sticks,  stems,  &c.  in  stag- 
nant water,  forming  tufts  from  1-2  to  1"  in 
height,  dark  given  when  fresh,  verdigiis  or 
blue -given  when  dry;  primary  filaments 
1-1800  to  1-1440" in  diameter;  joints  about 
as  long  as  broad.  Tolypothrix  IHlkoynii= 
I)esmone7na,  Eng.  Bot.  Supp.  no.  2958. 

Bibl.  Kiitz.  Sp.  Alg.  p.  312;  Tab.  Phyc. 
ii.  pis.  31-33 ; Hassail,  Brit.  Freshw.  Alg. 
p.  240,  pis.  68  & 69. 

TONGUE. — We  have  only  space  here  to 
notice  the  structure  of  the  beautiful  papillae 
of  the  human  tongue. 

The  filiform  or  conical  papillae  (fig.  755) 
are  whitish,  very  numerous,  and  occupy  the 
intervals  between  the  fungifomi  papillae. 
The  papillae  of  the  mucous  membrane  at 
their  oases  (p,p^  mv  conical,  and  covered 
either  at  the  end  only,  or  aU  over  the  sur- 
face with  a number  of  smaller  or  secondaiy 
papillae ; the  whole  being  coated  by  an  epi- 
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theliol  investment  (e),  terminating  in  a 
tnft  of  free  filifonn  processes  (/).  The 
inner  layera  of  the  epithelium  agree  in 
structure  with  that  of  the  mouth,  whilst 
the  outer  layers,  and  especially  the  epithe- 
lium of  the  processes,  resemble  rather  the 
scales  of  the  epidemiis,  in  their  hardness, 
small  size,  and  considerable  resistance  to 

Fig.  751. 


the  action  of  alkalies  and  acids.  The  pa- 
pillae themselves  consist  of  areolar  tissue, 
with  a large  number  of  undulating  nuclear 
fibres,  each  containing  a small  artery  («) 
and  vein  (b),  with  an  intermediate  plexus 
of  looped  capiUaiies,  and  numerous  nerve- 
tubes. 

The  fungiform  or  clavate  papillae  (fig.  751) 
Fig.  753. 


Fig.  751.  Fungiform  papilla  covered  by  the  epithelium  e on  one  side,  and  with  the  seeondary  or  simple  papillte  p. 
Magnified  35  diameters. 

Fig.  752.  The  same,  with  the  vessels ; the  epithelium  e represented  in  outline,  a,  artery ; r,  vein  ; d,  capillary  loops 
of  the  simple  papilla ; e,  capillaries  in  the  simple  papillce  of  the  mucous  membrane  at  the  base  of  the  fungiform  papilla. 
Magnified  18  diameters.  . . , . 

Fig.  753.  Perpendicular  section  of  a human  circumvallatc  papiHa.  A,  proper  papilla ; B,  wall ; a,  epithelium  ; o o, 
nerves  of  the  papilla  and  wall ; c,  secondary  papillae.  Magnified  10  diameters. 

Fig.  754.  Follicular  gland  from  the  root  of  the  human  tongue,  a,  epithelium ; 4,  papillae  of  the  mucous  membrane ; 
c,  areolar  coat ; e,  cavity ; /,  epithelium  lining  it ; g g,  follicles  in  the  thick  capsule.  Magnified  30  diameters. 


are  reddish,  distributed  over  the  entire  sui’- 
face  of  the  ton^e,  and  ai'e  very  numerous 
at  its  point.  Each  has  at  its  base  a club- 
shaped  mucous  papilla,  and  is  covered  all 
over  with  simple  or  secondary  conical  pa- 
pillae (pp),  and  a simple  epithelial  layer  (e), 
■without  filiform  processes.  The  vessels  (fig. 
752)  are  more  numerous,  but  otherwise  re- 
semble those  in  the  filiform  papillae. 

The  circumvallate  or  lenticular  papillae 
(fig.  753)  consist  of  a flattened  central  pa- 
pilla (A),  suiTOunded  by  an  elevated  wall  or 
ridge  (B).  The  flat  surface  is  furnished  with 
crowded  conical  secondary  papillae  (c),  the 
whole  being  covered  with  epithelium  («) 


free  from  processes.  The  wall  appears  as  a 
simple  fold  of  the  mucous  meinbrane,  and 
also  exhibits  beneath  its  smooth  epithelial 
coat  numerous  rows  of  simple,  conical,  se- 
condary papillae.  In  other  respects  these 
papillae  do  not  difier  essentially  in  structui’e 
from  the  fungiform. 

In  some  of  the  papillae  of  the  tongue, 
axial  bodies  are  foimd  resembling  those  in 
the  papillae  of  the  skin. 

The  epithelial  processes  of  the  filiform 
papillae  ai’e  often  covered  by  a fungus  (Ltp- 
tothrix),  the  mycelium  closely  siuToimding 
them,  whilst  some  of  the  filaments  project 
from  the  surface. 
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The  glands  of  the  tongue  consist  of  mu- 
cous and  follicular  glands. 

The  mucous  glands  resemble  those  of  the 
mouth  (Mouth). 

The  follicular  glands  are  most  numerous 
between  the  epiglottis  and  the  circumval- 
late  papillse,  and  are  so  superficially  situated 
as  to  fonn  projections  of  the  mucous  mem- 
brane. They  form  lenticular  or  globular 
masses,  fi’om  1-24  to  1-6"  in  diameter,  im- 
bedded in  the  submucous  tissue,  and  in  the 
middle  of  the  free  surface  is  the  orifice 
(754f()  of  a conical  cavity  (e),  formed  by  a 
depression  of  the  mucous  membrane.  Each 
gland  forms  a tliick  - walled  capsule,  sur- 
rounded by  a fibrous  coat  (c)  continuous 
with  the  deeper  portion  oi  the  mucous 

Fig.  755. 


membrane,  and  lined  intemally  by  a pro- 
longation of  the  mucous  membrane  with 
papillae  and  epithelium  (b,  a) ; and  between 


the  two  aro  closed  capsules  or  follicles  (y), 
imbedded  in  a fibrous  and  vascular  basis. 
The  follicles  are  from  1-120  to  1-48"  in 
dianieter,  roimded  or  somewhat  elongate, 
whitish,  composed  of  a coat  of  areolar  tissue 
without  elastic  fibres,  and  with  gre^dsh- 
white  contents  consisting  of  cells  1-6000  to 
1-4000"  in  diameter  and  free  nuclei. 

The  tongues  of  the  MoUusca  have  long 
formed  interesting  microscopic  objects,  on 
accoimt  of  the  elegant  homy  (or  chitinous?) 
teeth  placed  upon  them  in  numerous  rows, 
and  in  various  patterns;  the  number  and 
an-angement  of  which  are  also  of  importance 
in  chai-acterizing  the  families,  genera,  &c. 
They  may  be  easily  examined  in  the  limpet 
(Patella),  the  whelk  (Buccinum),  or  in  the 
freshwater  snails,  Lyimianis,  Planorbts,  &c. 

Bibl.  KoUiker,  Mikrosk.  Anat.  ii. ; Todd 
and  Bowman,  Physiol.  Anat.  &c. ; MoUusca : 
Woodwoi'd,  On  Shells',  Gray,  3Iic.  Journal, 
1853.  p.  170;  Siebold,  Vergldch.  Anat.', 
Semper,  Siebold  und  Kblliker's  Zcitschrift, 
1858.  ix.  p.  270;  Troschel,  das  Gebiss  der 
Schnecken,  1857. 

TONSILS. — These  organs  may  be  re- 
garded as  consisting  of  from  ten  to  twenty 
foUicular  glands,  resembing  those  foimd  at 
the  root  of  the  tongue,  surrounded  b}'  a 
common  fibrous  coat  or  capsule. 

The  blood-vessels  are  numerous,  forming 
elegant  networlrs  around  the  foUicles. 

Bibl.  KoUiker,  3Iikroskop.  Anat.  ii. 

TOPAZ. — The  crystals  of  this  mineral 
belong  to  the  rhombic  or  right-rhombic 
prismatic  system.  They  consist  principaUy 
of  silicate  of  alumina,  vrith  the  fluorides  of 
almninium  and  sUicium. 

Sections  of  topaz  exhibit  remai’kable 
microscopic  cavities,  often  of  most  singidar 
and  elegant  forms,  fi-equently  containing 
crystals  and  one  orrtvo  non-mis cible  liquids; 
the  latter  sometimes  including  bubbles  of 
gas,  vapom.’  or  vacuities. 

Sir  David  Brewster  recommends  the 
spherical  cavities  as  the  best  objects  for 
examining  the  aberrations  of  lenses,  and  ns 
infinitely  preferable  to  the  globules  of  mer- 
ciuy. 

Bibl.  Brewster,  JEdinb.  Phil.  Trans,  x.  & 
xvi. ; Treat,  on  the  3Iicroscnpe,  p.  186. 

TORTOISE-SHELL.  See  Shell  (p.  621). 

TORTULA,  Iledw.  A genus  of  Mosses. 
See  Babbula. 

TORULA,  Pers. — A genus  of  Torulacei 
(Coniomycetous  Fungi).  The  plants  ordi- 
narily referred  here  appear  to  be  somewhat 
heterogeneous  in  them  natm-c.  In  what  may 
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be  considered  as  the  true  species,  the  chains 
of  spores  fonn  the  principal  bidk  of  the 
plants,  little  or  no  tilaiuentous  mycelium 
existing.  Other  forms  very  generally  in- 
cluded under  this  head  agree  in  their  cha- 
racters with  OiDiuM,  which  itself  is  a 
doubtful  genus,  probably  founded  on  the 
conidiiferous  states  of  more  perfect  kinds. 
But  in  T.  sacchari  (or  cerevisice)  ',  the  Yeast 
fungus,  usually  referred  here,  we  find  both 
forms  presented;  for  when  actively  vege- 
tating m feiTueuting  liquids,  it  presents  the 
characters  shown  in  fig.  23.  PI.  20,  while, 
when  the  liquid  becomes  exhausted,  por- 
tions of  the  fungus  float  to  the  top,  and 
produce  a filamentous  sti-ucture,  terminating 
in  chains  of  “spores,”  such  as  aie  repre- 
sented in  fig.  24  (PI.  20),  and  in  fig.  766. 
The  simply  beaded  fonn  is  taJien  as  the 
tj-pe  of  a genus  Cryptococcus  by  some  au- 
thors, of  whom  a pai-t  consider  it  a Fungus, 

Fig.  756. 


Tonila  sacchari  (aerial  form). 
IVIagnified  200  diameters. 


another  part  (Kiitzing  especially)  an  Alga. 
The  same  varieties  of  form  occur  in  the 
Vinegar  plant ; and  in  both  cases  Penicillium 
glaucum  seems  invariably  to  succeed  to  the 
preceding  when  kept  at  a moderate  tempe- 
rature. Thus  between  all  these  various 
forms,  together  with  Oidium  lactis,  there 
appears  to  be  a relation,  not  yet  quite  clearly 
m^e  out,  indicating  that  they  probably 
represent  difierent  states  of  the  same  plant 
growing  imder  different  conditions  of  nutri- 
tion and  temperature.  Fm'ther  remarks  on 
this  head  are  made  under  Ykast  and  Vi- 
NEGAH  PLANT.  A gToivth  similar  to  T. 
sacchari  presents  itself  sometimes  in  decom- 
posing urine  (PI.  20.  fig.  7),  from  healthy 
subjects;  and  indeed  scarcely  any  decom- 
posing animal  or  vegetable  fluid,  in  which 


there  exist  fennentablo  elements,  remain 
long  free  from  TorulaASks  growths,  if  left 
exposed  to  the  air  (see  Feiimentation)._ 

We  find  it  impossible  to  give  definite 
characters  for  the  species  that  have  been 
enumerated.  T.  herharmn  may  be  named 
as  a common  foim  growing  on  decaying 
stems  of  plants;  it  forms  at  first  erect 
greenish  tufts,  which  afterward  become 
blackish,  ramify  and  form  a black  crust,  the 
spores  readily  separating.  T.  Sporendonetna, 
a form  growing  on  decaying  cheese,  repre- 
sents the  Sporendmiona  casei  of  Desmazieres. 
T.  Fumago  is  now  separated  with  other  fonns 
under  the  genus  Capnodium.  T.  altmtiata 
also  is  the  type  of  the  genus  Altebnama. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  359 ; 
Ann.  Nat.  Hist.  i.  p.  263,  vi.  p.  439  ; 2 ser. 
V.  p.  460,  xiii.  p.  460;  Fries,  Syst.  Myc.yd,. 
p.  499 ; Siwima  Veget.  p.  505 ; Fresenius, 
Beitr.  z.  Myc.  Heft.  ii.  p.  58,  pi.  6.  fig.  55 ; 
Corda,  leones  Fungoruni. 

TORULACEI.— A family  of  Coniomyce- 
tous  Fungi,  forming  moulds  and  mildews  on 
decaying  vegetable  substances,  or  acting  m 
ferments  in  decomposing  vegetable  and  ani- 
mal fluids.  They  are  compound  microscopic 


Fig.  757.  Fig.  769. 


Fig.  757.  Speira  toruloides.  Magnified  200  diameters. 

Fig.  70S.  Gyrocerus  ammonis.  Magnified  200  diams. 

Fig.  709.  Trimmatostroma  salicU.  Magn.  200  diams. 

cylindrical  or  beaded  filaments,  simple  or 
ramified,  the  joints  of  which  (all  or  part) 
sepai’ate  from  each  other  to  fonn  the 
“spores.”  There  is  no  definite  receptacle 
here,  the  mycelium  grows  as  a cottony  web 
over  or  in  the  infected  body,  or  fonns  clouds 
or  flocks  in  liquids.  Much  obscurity  pre- 
vails respecting  most  of  the  genera  included 
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below,  and  it  is  indeed  doubtful  whether 
most  of  them  are  independent  productions. 
Some  species  of  Tonda,  such  as  T.  cerevuice 
(the  Yeast  fungus),  appear  intimately  con- 
nected with  certain  Hj'phomycetous  genera, 
perhaps  merely  representing  their  conidii- 
ferous  forms  (see  Torula).  Achorion 
again  seems  to  be  merely  the  spermogonous 
form  of  a Puccima,  Sporendo)iema  is  foimded 
appai'ently  on  imperfect  observation ; S. 
imiscce,  the  true  characters  of  which  are 
given  under  that  head,  has  been  re-named 
JEmpusa ; and  its  proper  position  is  as  yet 
obsciu’e,  but  it  wo^d  appear  to  be  referable 
to  the  Mucorini.  Dictyosporium  (fig.  172, 
page  229),  Speira  (fig.  757)  and  Trimma- 
tostro?na  (fig.  769)  appear  to  consist  merely 
of  the  spores  of  some  other  genera ; Gyro- 
cerus  (fig.  758)  cannot  be  regarded  as  a 
perfect  fonn  j and  indeed  all  the  genera  re- 
quire a thorough  examination  in  a fresh 
state. 

Synopsis  of  Genera. 

1.  Tonda.  Spores  in  beaded  chains,  sim- 
ple, readily  separating,  placed  on  a short 
continuous  or  septate  pedicel  (fig.  756 ; PI. 
20.  figs.  7 & 23). 

2.  Bispora.  Resembling  the  last,  hut  the 
spores  imiseptate  (fig.  60,  page  87). 

3.  Septonema.  Resembling  the  preceding, 
but  having  several  transverse  septa  in  the 
spores  (fig.  640,  page  620). 

4.  Alteniana.  Resembling  the  preceding, 
but  with  cellidar  spores  connected  by  a fili- 
foiTu  isthmus  (fig.  9,  page  29). 

5.  Sporidesmiiim.  Spores  in  tufts,  straight, 
suhclavate  or  fusifomi,  shortly  stalked  or 
sessile,  transversely  septate  or  ceUidar  (fig. 
690,  page  655). 

6.  Tetraploa.  Spores  sessile,  quadrisep- 
tate,  coherent  in  bundles  of  four,  each  spore 
crovTied  with  a bristle. 

7.  Sporoehisnia.  “Filaments  erect,  sim- 
ple, external  membrane  inaidiculate,  cell- 
contents  at  length  separating  into  spores, 
aidiculated  in  fours,  emerging.” 

8.  Comotheciimi.  Spores  ■without  septa, 
collected  in  heaps,  finally  separating  more 
or  less  into  a powder. 

9.  Echinohotryum.  Spores  rounded-api- 
culate,  collected  in  fascicles,  attached  on 
simple,  erect,  annulated  filaments. 

10.  Spiloccea.  Spores  globose,  simple, 
adhering  firmly  together  and  to  the  matrix, 
fonning  spots  laid  bare  by  the  separation  of 
the  epidermis  of  the  subject  infected. 

11.  Sporcndonema.  Described  as  com- 


posed of  erect  filaments,  containinj'  single 
ro-ws  of  spores  in  the  interior.  S.  muscce 
(Empusa,  Cohn)  really  consists  of  short, 
tufted,  erect,  simple  filaments,  terminating 
in  a bell-shaped  cell  (spore  or  sporange  ?), 
thrown  oflf  ■with  elasticity  when  mature. 

12.  Achorion.  Mycelium  somewhat  ra- 
mose, articulated,  joints  terminating  in 
round,  oval,  or  iiTegular  spores  (conidia  ?). 

IS.  Speira.  Spores  connate  into  concen- 
tric filaments,  forming  laniinaj  resembling 
a horseshoe,  finally  separating. 

14.  Tnmmatostroma.  Spores  more  or  less 
cuiwed,  midtiseptate,  chained  in  beaded 
rows,  finally  separating. 

15.  Gyrocerus.  Spores  connate  into  spi- 
rally coiled  filaments,  finally  separating. 

16.  Dictyosporium.  Spores  tongue-shaped, 
reticularly  cellidar  (fig.  172,  page  229). 

T0UR’I\D\XINE. — Sections  of  the  cry- 
stals of  this  mineral,  cut  parallel  to  the  axis, 
were  formerly  used  as  polarizers  or  ana- 
lysers. They  are  now  mostly  rralaced  by 
Nicol’s  prisms  (Intr.  p.  xviii).  Crystals  o'f 
the  quinine-salt  (Quininr)  fonn  cheap  sub- 
stitutes for  either.  The  crystals  of  tourma- 
line belong  to  the  rhombohediic  system. 
They  consist  principally  of  silica  ■with  alu- 
mina, also  containing  boracic  acid,  mag- 
nesia, iron,  &c. ; but  their  composition  is  not 
constant. 

Good  tourmalines  are  rtansparent,  brown- 
ish or  pinkish : the  colomless  ones  do  not 
polarize. 

Bibl.  Pereu-a,  Lectures  on  Polarized 
Liqht ; Naumann,  Mineraloyie,  p.  319. 

TOUS-LES-MOIS.— A kind  of  fecula 
consisting  of  the  starch  of  species  of  Ganna, 
remarkable  for  the  large  size,  great  rtanspa- 
rency  and  numerous  strire  of  the  gi-anides 
(PI.  36.  fig.  26).  The  mixture  of  any  of  the 
common  kinds  of  starch  with  Tous-les-mois 
is  readily  detected  by  microscopic  exa- 
mination. The  granides  are  excellent  sub- 
jects for  studjung  the  physical  characters  of 
starch,  in  particular  the  appearance  with 
polarized  light  (PI.  31.  fig.  40),  &c.  See 
Starch. 

TOXONIDEA,  Donlrin.  — A proposed 
new  genus  of  Diatomaceas,  the  fmstules  of 
which  resemble  those  of  Gyrosiyma,  except 
that  the  lougitudiual  line  is  cmwed  on  each 
side  of  the  median  nodide  in  the  same 
direction,  so  as  to  resemble  a bow.  Two 
species. 

T.  Greyoriana  (PI.  42.  fig.  42). 

Bibl.  Donkin,  iiVcr.  Journ.  1868.  vi.  p.  12. 

TRACHEA.  See  Lungs  (p.  433). 
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TRACIIIL'E  OF  Insects,  &c.  The  re- 
spiratory tubes  of  Insects  and  Arachnida 
(Ahachnida). 

Trachete  (PI.  27.  fig.  17  PI.  28.  fig.  2 A) 
are  cylindrical  tubes  containing  air.  They 
are  broadest  at  their  origin  from  the  spii’a- 
cles,  afterw’nrds  branching  freely,  the  mi- 
nute branches  being  distiibutcd  to  all  parts 
of  the  body  and  anastomosing  freely.  By 
reflected  light  they  appear  white,  with  a 
metallic  lustre,  or  slightly  iiidescent ; by 
transmitted  light  the  smaller  ones  are  black, 
the  larger  usually  of  a idolet  tint. 

The  tracheae  consist  of  two  coats,  between 
which  lies  a spiral  fibre  (PI.  27.  fig.  17) ; in 
the  lai’ger  tranks  a second  external  envelope 
exists.  The  fibre  becomes  more  slender  and 
indistinct  in  the  smaller  tracheal  branches, 
until  it  finally  disappears.  The  outer  mem- 
brane appears  to  arise  fr’om  the  confluence 
of  cells ; for  in  the  tracheae  of  catei'pillars 
and  other  larvae  of  insects,  the  remaining 
nuclei  are  visible  (PI.  28.  fig.  17).  The 
inuer  coat  foiins  a pavement  epithelium. 
The  spiral  fibre  arises  from  the  splitting  up 
of  a homogeneous  membrane  deposited  in 
the  space  bounded  by  the  confluent  cells  of 
the  outer  membrane. 

In  many  insects  the  tracheae  are  furnished 
with  dilatations  forming  air-sacs,  in  which 
the  spiral  fibre  is  absent. 

An  unsettled  point  in  regard  to  the  tra- 
cheae is  the  presence  of  a peritracheal  circu- 
lation. When  larvae  are  fed  with  indigo  or 
caimine,  or  when  the  doraal  vessel  is  in- 

i’ected  with  colouring  matter,  the  tracheae 
lecome  colom’ed,  which  some  authors  be- 
lieve to  arise  from  the  nutritive  liquid  cir- 
culating between  the  membranes  of  the 
tracheae ; whilst  by  others  this  circulation, 
or  the  existence  of  a space  between  the 
tracheal  membranes,  is  denied. 

Bibl.  That  of  Insects  ; Nevq)ort,  PMl. 
Trans.  1830.  p.629;  Vlfitn&r,  Miiller'‘sArc1iw, 
1844.  xxxviii. ; Stein,  Vergleich.  Anat.  d. 
Imekten-,  Agassiz,  Ann.  des  Sc.  Nat.  3 s6r. 
XV. ; Bassy,  ibid. ; Joly,  ibid.  xii. ; Blanchard, 
Comptes  Rmdm,  1851,  or  Ann.  Nat.  Hist. 
1852.  ix.  74 ; Bufoiu’,  Comptes  Rendns,  1851, 
or  Ann.  Nat.  Hist.  1852.  ix.  435 ; Meyer, 
Sicbold  und  Kdlliker's  Zeitschr.  i.  175. 

TR ACIIE./E  OF  Plants.  — This  name 
was  formerly  applied  to  the  unreliable  Spi- 
iiAL  Vessels  of  Plants,  from  their  resem- 
blance to  the  tracheae  of  Insects. 

TRACIIELINA,  Ehr.— A family  of  In- 
fusoria. 

Char.  Carapace  absent ; alimentary  canal 


witli  two  distinct  orifices,  the  anal  only 
terminal. 

Locomotive  organs  consisting  of  cilia 
covering  the  body  in  longitudinal  rows,  but 
absent  in  Phialina ; those  around  the  mouth 
longer.  In  two  genera  teeth  ai*e  present. 
Mouth  situated  on  the  under  sui’face  of  the 
body. 

Eight  genera ; Bursaria,  Chilodon,  Glau- 
coma, Loxodvs,  Nassida,  Phialina,  Spiro- 
stoma,  Trachelius. 

Bdsl.  Ehrenberg,  Infus.  p.  319. 

TRACHELIUS,  Sclirank,  Ehr.— A ge- 
nus of  Infusoria,  of  the  family  Trachelina. 

Char.  Body  covered  with  cilia;  mouth 
not  spiral,  without  teeth ; upper  lip  much 
elongated  in  the  form  of  a proboscis. 

In  three  species  the  cilia  have  not  been 
detected ! 

T.  lamella  (PI.  25.  fig.  5).  Body  depressed, 
lamellar,  linear-lanceolate,  often  truncate  in 
fr’ont,  roimded  behind.  Aquatic;  length 
1-430  to  1-290". 

Eight  other  species  (Ehr.). — Dujardin 
places  some  of  the  species  in  the  genera 
Loxopliyllum  and  AmphUeptus,  and  adds 
three  new  ones. 

Bebl.  Ehrenberg,  p.  320,  and  Per.  d. 

Berl.  Ah.  1840.  p.  202 ; Duiardin,  Infus.  398. 

TRACHELOCERCA,  ilhr.— A genus  of 
Infusoria,  of  the  family  Ophiyocercina. 

Char.  Those  of  the  family  (= caudate 
Lachrymarics). 

Four  species. 

1.  T.  olor  (Lachrymaria  olor,  D.).  Body 
fusiform,  white;  neck  very  long,  simple, 
very  moveable,  and  the  dilated  end  contain- 
ing the  ciliated  mouth.  Aquatic;  length 
1-36". 

2.  T.  viridis  (PI.  24.  fig.  33).  Body  gi’een ; 
neck  as  in  the  last.  Aquatic ; length  1-120". 

3.  T.  biceps.  Neck  bifid  at  the  end. 

Bibl.  Ehrenberg,  7«/i«.p.  341,  andPer.  d. 

Berl.  Akad.  1840.  p.  202. 

TRACHELOMONAS,  Ehr.— A genus  of 
Infusoria,  of  the  family  Cryptomonadina. 

Char.  Body  enclosed  in  a spherical  or 
ovoid  hard  and  brittle  envelope,  having  a 
small  apertm-e,  from  which  a long  flagelli- 
form  filament  projects,  but  no  neck  (?) ; eye- 
spot  present. 

1.  T.  volcocina  (PI.  23.  fig.  24  d,  empty 
envelope).  Spherical,  green,  brownish,  or 
red ; eye-spot  red.  Aquatic ; length  1-8G5". 

2.  T.  nigrieans.  Ovate-globose,  gi'een, 
blackish  bro^vn  or  reddish ; eye-spot  brown- 
ish. Aquatic;  length  1-1730". 

3.  T.  cylindrica.  Obloug-subcylindrical ; 
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bright  green ; eye-spot  red.  Aquatic ; length 
1-1000". 

The  bodies  represented  in  PI.  23.  fig.  24 
(b  to  g),  and  which  are  commonly  found  in 
bog-water,  probably  belong  here,  with  the 
genera  Chcetoglena  (a),  Chcctotyphla  (fig.  26), 
and  Doxococcus  (fig.  47).  The  margins  of 
the  red  envelope  appear  as  a bright-red 
ring,  on  accoimt  of  the  greater  thickness 
traversed  by  the  light.  They  are  probably 
spores  of  Algie. 

Bibl.  Ehrenberg,  Infm.  p.  47. 

TEADESCANTIA,  L.  — A genus  of 
Commelynaceie  (Monocotyledons),  com- 
monly cultivated  in  gardens  under  the 
name  of  ‘Spider-worts.’  These  plants  are 
celebrated  for  having  sensed  as  material  for 
some  of  the  most  remai’kable  observations 
on  the  physiological  processes  of  vegetables 
— as  the  Eotation  of  the  cell-contents,  and 
the  multiplication  of  the  cells,  so  well  seen 
in  the  hairs  of  the  stamens  when  yoimg 
(PI.  38.  figs.  8 & 9).  The  stems,  petioles, 
&c.,  afford  beautiM  spu’al,  annular,  and 
reticidated  vessels,  &c. 

TEAGACANTH. — A gum  derived  from 
various  species  of  Astragcdus,  not  consisting 
of  a formless  exudation,  but  of  partljf  dis- 
organized coUenchymatous  tissue  which  is 
extruded  from  the  medullaiy  rays. 

Bibl.  Von  Mohl,  Ann.  Nat.  Hist.  2 ser. 

XIX* 

TEEBEjS,  Kroyer. — ^A  genus  of  Crusta- 
cea, of  the  order  Siphonostoma,  and  family 
Caligidse. 

Char.  Head  in  the  form  of  a large  buck- 
ler, with  the  large  frontal  plates  destitute 
of  sucking  disks ; thorax  three-jointed,  seg- 
ments uncovered ; legs  four  pairs,  with  long 

Elumose  hairs,  fomdh  pair  slender,  and  two- 
ranched;  antennae  small,  fiat,  and  two- 
jointed ; se  cond  pair  of  foot-j  aws  two  -j  ointed, 
and  not  in  the  form  of  a sucking  disk. 

T.  caudatus.  Found  upon  the  body  of  the 
skate.  Male  much  smaller  than  the  female. 

Bibl.  Baird,  Brit.  Entomostraca,  p.  280; 
Thompson,  Ann.  Nat.  Hist.  1847.  xx.  248. 
TEEMELLA.  See  Tkemellini. 
TEEMELLINI.— A family  of  Hymeno- 
mycetous  Fungi,  consisting  of  polymor- 
phous, often  convoluted  or  lobed,more  or  less 
gelatinous  masses,  gi’owing  upon  branches  or 
stumps  of  trees,  in  crevices  of  the  bark,  or 
on  the  dead  wood.  The  hymeniimi  extends 
over  the  whole  of  the  upper  exposed  surface, 
and,  from  the  recent  researches  of  Tulasne, 
appears  to  present  remarkable  characters. 
The  gelatinous  substance  of  these  Fimgi  is 


composed  of  ramified  filaments,  with  more 
or  less  efi’used  mucilage  between  them.  In 
Tremella  a portion  of  the  filaments  tenni- 
nate  at  the  surface  at  first  in  expanded  glo- 
bular cells,  which  become  divided  by  vertical 
septa  into  fom.’  somewhat  pyriform  cells 
(basidia) ; from  each  of  these  aiises  a slender 
filament  (sterigmd),  which  terminates  in  a 
slender  point  tipped  with  a globular  spore 
(stylospore  or  basidiospore).  Other  filaments 
coming  to  the  smTace  in  like  manner  ramify 
extensively,  with  short  divergent  branches, 
finally  bearing  numerous  minute  globular 
bodies  (spermatia),  solitary  or  in  gi-oups  of 
fom’,  which,  like  the  basidiospores,  fall  off 
and  rest  on  the  hjmienial  sm’face,  involved 
in  jelly,  but,  unlike  those,  do  not  germinate. 
The  basidiospores  are  about  1-3000"  in  dia- 
meter, the  spermatia  about  1-12000".  In 
Tremella  mesenterica  the  surface  covered 
with  basidiospores  assumes  a whitish  colour, 
the  layers  of  spei’matia  and  the  jelly  are 
orange. 

In  Exidia  the  production  of  the  basidio- 
spores is  similar ; but  the  spores  are  reniform 
and  unilocular,  about  1-2500"  long  and 
1-6000"  in  diameter.  Spermatia  have  not 
been  detected. 

In  Dacryniyces  the  basidia  are  represented 
by  simple  clavate  or  bifrii’cated  branches  at 
the  hymenial  surface,  these  terminating  in 
oints  bearing  single  renifoi’m  spores  exhi- 
iting  three  septa  (quadi’ilocular).  In  ger- 
mination some  of  these  spores  produce  a 
long  filament  fr’om  each  locidus ; others  be- 
have difierently,  producing  the  spermatia  of 
the  plant,  eacli  loculus  sending  out  a short 
pointed  process  beai-ing  a globidar  cellule 
exactly  resembling  the  spermatia  of  Tremella. 
Other  examples  of  Dacrymyces  bear  a dif- 
ferent kind  of  reproductive  body,  apparently 
representing  conidia.  In  these  the  peri- 
pheral filaments  terminate  in  a mass  of 
many-j  ointed  Torula-Bke  processes,  which 
ultimately  break  up  into  the  separate  joints. 
(See  Dachymyces  and  Exidia.) 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  216 ; 
Ann.  Nat.  Hist.  2 ser.  xiii.  p.  406,  pi.  15. 
fig.  4 ; Tidasne,  A7in.  des  Sc.  Nat.  3 sdr.  xix. 
p.  193,  pis.  10-12. 

TEEPOMONAS,  Duj.— A genus  of  In- 
fusoria, of  the  family  Monadina. 

Char.  Body  compressed,  thicker  and 
rounded  behind,  twisted  in  front  into  two 
narrowed  lobes,  which  are  indexed  laterally, 
and  each  terminated  by  a fiagelliform  fila- 
ment, which  produces  a very  lively  rotatory 
and  jerking  motion. 
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T.  agiUs  (PI.  26.  fi".  6).  Body  grjmular, 
unequal.  Length  1-1160".  Foimd  in  de- 
composing mai’sh-water. 

Bebl.  Dujardin,  Inf  us.  p.  294. 

TRIARTHRA,  Elir. — A genus  of  Rota- 
toria, of  the  family  Hydatinsea. 

Char.  Eyes  two,  frontal ; foot  simply  sty- 
lifomi ; body  wdth  lateral  cinlii  or  nns. 

Movement  jerking.  Jaws  two ; each  hi- 
dentate. 

1.  T.  longiseta  (PI.  35.  fig.  30).  Eyes  di- 
stant, ciirhi  and  foot  nearly  three  times 
as  long  as  the  body.  Aquatic;  length 
1-216". 

2.  T.  mystacma.  Eyes  approximate  ; 
cirrhi  and  foot  scai'cely  twice  as  long  as  the 
body. 

3.  T.  breviseta  (Gosse).  CiiThi  much 
shorter  than  the  body. 

Bibl.  Ehrenberg,  Iff  us.  p.  446 ; Gosse, 
Ann.  Nut.  Hist.  1851.  viii.  p.  200. 

TRICERATIUM,  Ehi'. — A genus  of  Dia- 
tomacese. 

Char.  Frustules  fr’ee;  valves  triangular, 
areolar,  each  angle  mostly  with  a minute 
tooth  or  short  horn. 

Kiitzing  describes  fourteen  species;  Smith 
admits  three  British. 

1.  T./flww  (PI.  13.  fig.  29).  Valves  plane 
or  convex,  angles  obtuse,  with  horn-like 
processes ; areolae  hexagonal.  Marine ; dia- 
meter 1-240". 

2.  T.  altenians.  Angles  of  valves  slightly 
elevated ; areolae  circular.  Marine. 

3.  T.  striolutum  (?).  Angles  subacute; 
areolation  faint.  Brackish  water. 

Bibl.  Ehrenberg,  Ber.  der  Berl.  Ahad. 
1840 ; Smith,  Brit.  Diatomaceee,  i.  p.  26 ; 
Kiitzing,  Bacill.  p.  138,  and  Sp.  Alg.  p.  139; 
Brightwell,  3Iicr.  Joum.  1858.  p.  153. 

TRICHIA,  Hall. — ^A  genus  of  Myxogas- 
tres  (Gasteromycetous  Fungi)  growing  upon 
rotten  wood,  &c.,  characterized  by  a stalked 
or  sessile,  simple,  membranous  peridium, 
which  bursts  at  the  summit,  whence  the 
densely  interwoven  free  capillitium  expands 
elastically,  carrying  with  it  the  spores.  The 
capillitium  is  composed  of  tubular  filaments 
(elaters),  containing  spiral-fibrous  secondary 
deposits,  like  the  elatem  of  Mai’chantia  (PI.  32. 
fig.  39).  In  some  species  the  elaters  bear  nu- 
merous little  spinulose  processes.  The  genus 
is  divisible  into  two  groups.  In  the  first  (He- 
miarcyrta)  the  dehiscence  of  the  peridium 
is  obscurely  circumscissile  (fig.  760),  the 
capillitium  dense ; these  are  always  stalked, 
usually  of  reddish  colour  when  young. 
Some  species  have  the  peridia  fasciculate  on 


a compound  peduncle  (fig.  760),  others 
separate.  In  the  other  division  ( Goniospora), 
the  dehiscence  of  the  peridium  is  iivegidar, 
the  capillitium  lax,  the  peduncle  short  or 


Fig.  760. 


Trichia  rubiformis. 


Blagnified  25  diameters. 

absent,  the  colour  at  first  whitish,  changing 
to  yellow,  and  the  spores  rather  angidai’.  In 
T.  serptda  and  reticulata  the  sessile  peridia 
are  irregular,  flexuous,  serpentine  or  annular 
bodies ; in  most  of  the  other  species  the 
peridia  are  pyriform,  tiubinate,  or  of  some 
analogous  foim.  The  elaters  (PI.  32.  figs.  39 
& 40)  are  interesting  objects,  and  fonn  good 
tests  for  the  defining  power  of  the  micro- 
scope under  veiy  high  powers.  They  must 
be  mounted  in  a very  thin  stratum  of 
liquid. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  319 ; 
Ann.  Nat.  Hist.  vi.  p.  432,  2 ser.  v.  p.  367 ; 
Fries,  Syst.  Myc.  iii.  p.  182;  Smnma  Veg. 
457 ; Greville,  Sc.  Cn/pt.  FI.  pis.  266,  28l ; 
Henfrey,  Imnean  Trans,  xxi.  p.  221 ; Currey, 
Microsc.  Journ.  iii.  p.  16,  v.  p.  127. 

TRICHINA,  Owen. — A genus  ofEntozoa, 
of  the  order  Coelelmintha  and  family  Nema- 
toidea. 

T.  spiralis  (PI.  16.  figs.  16, 17, 18)  inhabits 
the  human  body,  forming  opaq^ue  white 
specks,  visible  to  the  naked  eye,  in  the  vo- 
luntary muscles.  The  worms  usually  exist 
singly  within  a cyst  situated  between  the 
muscular  bundles  (fig.  16).  At  each  end  of 
the  cyst  is  a giuup  of  fat-ceUs  resembling 
those  of  ordinary  fatty  tissues.  The  cysts 
axe  about  1-50"  in  length,  elliptical  or  oval, 
usually  naiTowed  and  slightly  produced  at 
the  obtuse  ends,  and  consist  of  numerous 
structureless  laminae,  in  which  arefrec^uently 
imbedded  minuto  gramdes  consisting  of 


TRICIIOCEPIIALUS. 


[ 700  ] TRICIIODA. 


fatty  or  calcareous  matter.  The  -wom  is 
cylindrical,  narrowed  towards  the  anterior 
end,  the  ^steiior  end  being  obtuse  and 
rounded.  The  integument  is  transversely 
striated  or  anmdar,  and  exhibits  an  anterior 
and  a posterior  longitudinal  muscular  band. 
The  mouth  (fig.  17  a)  is  situated  at  the  an- 
terior extremity,  from  which  a small  papilla 
is  sometimes  protimded.  The  first  part  of 
the  alimentaiy  canal  is  very  narrow,  and 
leads  to  a broader  saccidated  portion ; this 
behind  the  commencement  of  the  posterior 
half  of  the  body  terminates  in  a funnel- 
shaped  expansion  (fig.  18  c),  the  remainder 
of  the  canal  being  narrow  and  lined  with 
pavement-epithelium  (fig.  18  d).  The  man- 
ner in  which  the  posterior  end  of  the  alimen- 
taiy  canal  terminates  is  doubtful — whether 
directly  continuous  with  the  anal  orifice,  or 
free  in  the  abdominal  cavity.  M.  Luschka 
describes  three  valves  as  existing  at  the  pos- 
terior end  of  the  body.  At  the  commence- 
ment of  the  fuimel-shaped  portion  of  the 
alimentary  canal  (fig.  16  b)  are  two  rounded 
glandidar  sacs.  The  reproductive  organs 
are  not  well  known.  Just  below  the  funnel- 
shaped  portion  of  the  alimentary  canal  is  the 
csecal  origin  of  a tubidar  sac  (figs.  17  & 18  c), 
containing  a dark  granular-looking  body 
(fig.  17  dj  fig.  18  e)  near’ its  commencement ; 
tliis  extends  to  the  posterior  end  of  the 
worm,  where  it  either  terminates  in  the 
anus  or  in  the  abdominal  cavity.  Luschka 
regards  this  as  the  male  organ,  and  the  dark- 
looldng  body  as  the  testis ; but  no  sperma- 
tozoa have  been  detected. 

Some  of  the  cysts  and  worms  are  foimd  in 
a state  of  fatty  degeneration,  with  gi’anules 
or  globules  of  fat,  and  calcareous  matter. 

It  appears  that  the  Tnchina  is  derived 
from  the  foodj  for  M.  Herbst  foimd  the 
muscles  of  two  dogs,  which  had  been  fed 
upon  parts  of  a badger  containing  the  worms, 
to  be  loaded  witli  them. 

Three  or  four  other  doubtful  species  have 
been  described. 

Bibl.  Owen,  Trans,  of  Zool.  Soc.  i.  p.  315; 
Luschka,  Siebohl  Kdlliker's  Zeitschr.  iii. 
69 ; Bristowe  and  Rainey,  Trans.  Path.  Soc. 
V.  274;  Dmardin,  Hist.  nat.  d.  Hehninthes, 
p.  293 ; Herbst,  Ann.  des  Sc.  Hat.  3 sdr.  xvii. ; 
Kobelt,  Valentin's  Pepertormtn,  1841. 

TRICHOCEPHALUS,  Goeze.— A genus 
of  Eutozoa,  of  the  order  Coelehnintha,  and 
family  Nematoidea. 

Char.  Body  elongate,  composed  of  two 
parts,  the  anterior  longer  and  capillaiy,  the 
posterior  becommg  suddenly  broader ; spi- 


culum  of  male  simple,  long,  and  surrounded 
by  a sheath. 

_ The  (ten)  species  occm:  in  the  large  intes- 
tine, principally  the  caicum  of  man  and  the 
mammalia. 

T.  dispar  (PI.  16.  fig.  19,  the  male ; fig.  21, 
the  female,  in  which  the  narrowed  portion 
is  too  short). 

Anterior  poiiion  of  the  body  spiral  in  the 
male,  containing  the  oesophagus  only,  or 
the  first  moniliform  portion  of  the  intestine ; 
posterior  portion  containing  the  rest  of  the 
intestine  and  the  reproductive  organs.  Anus 
situated  at  the  posterior  obtuse  end  of  the 
body.  Integument  transversely  striated, 
and  with  a longitudinal  band  studded  wdth 
papillae  (PI.  16.  fig.  20).  Oviduct  termi- 
nating at  the  point  of  junction  of  the  two 
portions  of  the  body ; ova  (fig.  21a)  oblong, 
covered  by  a resistant  shell,  with  a short 
neck  at  each  end. 

Bibl.  Dujardin,  Hehninthes,  p.  30 ; Owen, 
ToddiS  Cycl.  Anat  ^ Phys.  art.  Entozoa-, 
Wedl,  Pathol.  Histolog.  p.  787. 

TRICHOCOLEA,  Nees.  — A genus  of 
Jungemiannieae  (Hepaticae),  containing  one 
British  species,  T.  (Jung.')  tomentella,  grow- 
ing in  moist  places  in  the  west  and  north  of 
England,  Scotland,  and  Ireland.  It  is  re- 
markable for  the  character  of  the  leaves, 
which  are  cut  up  into  compound  capillary 
segments,  giving  the  plant  a spongy  textm-e. 
Colour  pale. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  127 ; 
Brit.  Jung.  pi.  36 ; Eckart,  Synops.  Jung. 
pi.  6,  fig.  49 ; Endlicher,  Geti.  Plant.  Supp. 
1.  no.  472,  p.  15. 

TRICHODA,  Midi.,  Ehr. — A genus  of 
Infusoria,  of  the  famdy  Enchelia. 

Char.  Body  free  from  hairs  or  cilia ; teeth 
absent ; mouth  obliquely  truncated,  ciliated, 
with  a lip,  but  neck  absent. 

The  six  species  are  colomless. 

1.  T.  pura.  Body  oblong,  clavate,  attenuate 
in  fr’ont.  Aquatic ; len^h  1-720".  A spe- 
cies of  Dujardin’s  genus  Acomia. 

The  other  species  have  been  very  imper- 
fectly examined  and  illustrated. 

Dujordiu’s  genus,  which  is  placed  in  the 
family  Trichodina,  D.,  differs  entirely  fr-oni 
that  of  Ehrenberg.  The  characters  are : — 
Body  ovoid-oblong  or  pyiiform,  slightly 
flexible  in  front,  with  a row  of  cdia  directed 
backwards,  and  appealing  to  indicate  the 
presence  of  a mouth. 

2.  T.  angulata  (PI.  25.  fig.  7).  Body 
oblong,  obliquely  and  irregularly  folded 
or  angidar,  frequently  ivith  one  or  more 
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superficial  vacuoles.  A<j^uatic ; length 
1-900". 

3.  T.  pt/7'um,  T).  = Leucoph'ys  camium,  E. 

Brni..  Ehrenberg,  Infics.  p.  306;  Dujardin, 
Infus.  p.  395. 

TRICHODACTY^LUS,  Dufour.— A ge- 
nus of  Arachnida,  of  the  order  Acarina,  and 
family  Acarea. 

C]iar.  Rostnun  short,  vdth  minute  setae ; 
foiudh  pair  of  legs  shorter  than  the  rest, 
without  claws,  and  terminated  by  a very 
long  seta. 

T.  osmics.  Glabrous,  with  two  marginal 
setae  on  each  side ; pale  red ; legs  and  pos- 
terior pai't  of  the  Dody  daiicer.  Length 
1-60". 

Foimd  upon  the  thorax  of  an  Osmia  (a 
kind  of  mason-bee). 

Bibl.  Dufoiu’,  Atm.  des  Sc.  Nat.  2 sdr. 
xi.  p.  276;  Gervais,  Walckenaer'sApth'es,  iii. 

p.  266. 

TRICHODECTES,  Nitzsch. — A genus 
of  Anoplurous  Insects,  of  the  family  Phi- 
lopteridae. 

Char.  Antennae  filiform,  three-jointed; 
maxillary  palpi  none  or  inconspicuous ; 
mandibles  two-toothed ; tarsi  with  one 
claw. 

Ten  species,  parasitic  upon  quadnipeds, 
viz.  the  dog,  cat,  fox,  weasel  and  stoat,  ox, 
horse,  sheep,  the  red  and  the  fallow  deer. 

T.  latus  (PI.  28.  fig.  6).  Abdomen  pale 
fidvous ; head  and  thorax  ferru^ous  yel- 
low; head  subquadi’ate,  with  two  Wck  spots 
in  front,  and  a black  lateral  band  on  each 
side ; abdomen  oval. 

Common  upon  dogs,  especially  puppies. 

Bibl.  Dennj^,  Anoplur.  Monograph,  p.  186. 

TRICHODERMA,  Pers. — A genua  of 
Fungi  placed  by  Fries  among  the  Gastero- 
mycetes,  but  apparently  of  doubtful  place. 
The  plants  are  characterized  by  a roundish 
peridium  composed  of  inteiwoven,  ramified, 
septate  filaments,  evanescent  at  the  summit ; 
the  spores  minute,  heaped  together,  at  first 
conglobated.  T.  viride,  growing  on  fallen 
trees,  has  a white  villous  peridium,  and 
dusk)--green  globose  spores.  The  peridia 
appear  as  scattered  spots  1-20  to  1-8"  or 
more  in  diameter. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  323 ; 
Greville,  Sc.  Crypt.  FI.  pi.  271;  Fries,  Sutnma 
Veq.  p.  417. 

TRICHODESMIUM,  Ehrenb.— A genus 
of  microscopic  Algse,  apparently  belonging 
totheNostochaceee,  discovered  by  Ehrenberg 
to  produce  the  red  colour  over  large  tracts  in 
the  Red  Sea,  and  found  also  in  the  Atlantic 


and  Pacific  Oceans  by  Darwin  and  Hind-s, 
and  in  the  Chinese  Sea.  No  vesicular  cells 
or  spermatic  cells  have  been  detected;  hence 
the  characters  are  as  yet  imperfect.  Mon- 
tague has  separated  the  plant  of  Hinds  from 
Ehrenberg’s;  andKiitzing  characterizes  the 
two  species  in  his  Sp.  Algarum,  and  figm’es 
them  in  his  TabulcB  Phycologicce,  but  neither 
the  figures  nor  the  descriptions  indicate  any 
very  marked  differences. 

1.  T.  Ehrenbergii,  Montague.  Blood-red 
(at  length  becoming  green) ; bundles  widish, 
confluent;  filaments  1-3000"  in  diameter, 
joints  about  twice  as  wide  as  long.  Mon- 
tague, Ann.  des  Sc.  Nat.  3 sdr.  vol.  li.  p.  360, 
pi.  10 ; Kiitzing,  Tab.  Phyc.  i.  pi.  9.  fig.  3. 
Tr.  erytkrcenim,  Ehr.,  Pogg.  Annalen,  1830. 
p.  506.  Oscillaria  erythrcea,  Kiitz.  Phyc. 
generalis,  p.  188.  Foimd  floating  in  vast 
strata  in  the  Red  Sea  by  Ehrenberg  and 
Dupont,  and  in  the  YeUow  Sea  (China)  by 
Mollien,  BeUot,  and  others. 

2.  T.  Hindsii,  Montague.  Blood -red, 
with  a strong  odour ; bundles  longish,  slen- 
derish ; filaments  1-.3600  to  1-2760"  in  dia- 
meter, joints  twice  or  thrice  as  broad  as  long, 
transversely  granulated.  Montague,  Ann. 
des  Sc.  Nat.  3 s^r.  ii.  p.  360,  pi.  10 ; Kiitzing, 
Tab.  Phyc.  i.  pi.  91,  iv. 

For  further  information  on  these  species, 
and  on  the  red  coloration  of  the  sea  by 
plants,  see  Montague’s  pampers  in  the  Annales 
des  Sc.  Naturelles,  3 s4r.  ii.  p.  332,  vi.  p.  262 ; 
4 s4r.  i.  p.  81 ; Ann.  Nat.  Hist.  2 ser.  xix. 
p.  431. 

TRICHODINA,  Duj.— A family  of  Infu- 
soria. 

Char.  Body  soft,  flexible,  more  or  less 
variable  in  form,  ciliated;  mouth  either 
visible  or  simply  indicated  by  a row  or  fringe 
of  larger  cilia ; no  cirrhi  (styles  or  hooks). 

Genera : Acineria ; HiUptus ; Pelecida ; 
Trachelius ; Trichoda,  D.  (not  E.). 

Bibl.  Dujardin,  Infus.  392. 

TRICHODINA,  Ehr.— A genus  of  Infu- 
soria, of  the  family  Vorticellina. 

Char.  No  tail,  nor  pedicle ; cUia  absent 
from  the  surface  of  the  conical  or  discoidal 
body,  but  forming  a frontal  crown  or  a tuft ; 
oral  orifice  not  spiral. 

1.  T.  pediculus  (JJrceoIaria  stellina,  D.) 
(PI.  24.  fig.  16).  Body  discoidal,  the 
imder  and  upper  surfaces  each  with  a crovoi 
of  cilia. 

Parasitic  upon  Hydra  vulgaris  and  viridis. 
Breadth  1-676  to  1-290".  On  the  under 
surface  is  an  annular  undulatory  membrane; 
and  within  and  at  the  base  of  this  is  a homy 
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ring, -witli  an  outer  and  inner  row  of  teeth, 
forming  an  organ  of  adhesion. 

2.  T.mitra.  Parasitic  upon 

3.  T.  grandmella  and  2'.  vorax  are  swarm- 
germs  or  free  gemmae  of  Vorticellina. 

4.  T.  tmitacidata.  Body  discoidal,  cilia 
Im-ge,  forming  a tuft ; a stylifoi-m,  tentacle- 
like process  present.  Aquatic ; diameter 
1-290". 

Bibl.  Ehrenber^,  Infiis.  p.  265;  Dujardin, 
Infus.  p.  527 ; Siehold,  Vergl.  Anat.  p.  12 ; 
Siebolcl  und  KolUker's  Zeitschr,  ii.  p.  361 ; 
Stein,  Infus.  p.  174. 


Char.  Body  depressed,  stalkless ; seta- 
ceous tentacles  forming  a simple  row  at  the 
margin  of  the  body. 

T.  sol  (PI.  25.  fig.  8).  Body  suhorbicular, 
hyaline  or  yellowish,  tentacles  variable. 
Aquatic ; diameter  1-432  to  1-216". 

Bibl.  Ehrenberg,  Infus.  p.  304. 
TRICHOGASTRES  (Puf-balls).—A  fa- 
mily of  Gasteromycetous  Fimgi,  character- 
ized by  the  contents  of  the  leathery  peridium 
breaking  up  when  mature  into  a pulverulent 
mass  of  spores  and  filaments,  without  a 
central  .colunm,  the  whole  being  expelled  by 
the  biu'sting  of  the  case  (see  Gastbeomy- 

CETES). 

Bibl.  Berkeley,  Ann.  Nat.  Hist.  iv.  p.  155; 
Tulasne,  L.  R.  and  C.,  A7in.  des  Sc.  Nat. 
2 s4r.  xvii.  p.  1. 

TRICIIOMANES,  Linn. — ^A  genus  of 


Trichomanes  datum. 


Fig.  761.  A pinnule.  Magnified  5 diameters. 

Fig.  762.  Section  through  a sorus,  showing  the  vein 
prolonged  ns  columella,  and  continued  out  beyond  the 
border.  Magnified  2S  diameters. 


Ilymenophyllaceous  Ferns,  of  elegant  and 
delicate  habit. 


Fig.  763. 


A sporangc,  with  horizontal  annulus.  Magnified  100 
diameters. 

TRICHOMONAS,  Huj. — A genus  of  In- 
fusoria,  of  the  family  Monadina. 

Char.  Body  ovoid  or  globular,  becoming 
draum  out  when  adherent  to  the  slide,  hence 
sometimes  exhibiting  a tad-like  prolonga- 
tion ; an  anterior  flagelliform  filament  pre- 
sent, with  a group  or  row  of  vibratile  cuia. 

1. _  T.  vaginalis  (PI.  25.  fig.  9).  Body 
glutinous,  nodular,  unequal,  frequently  be- 
coming agglutinated  to  other  objects;  move- 
ment vacdlating.  Length  1-2500".  Found 
in  morbid  vaginal  mucus. 

2.  T.  limacis  (PI.  25.  fig.  10).  Body  ovoid, 
smooth,  pointed  at  eacn  end ; movement 
forwards,  by  revolution  upon  its  axis. 
Length  1-1600".  Found  in  the  intestine  of 
Lhnax  agrestis. 

Bibl.  Dujardin,  Infus.  p.  299. 

TRICPI0!PIIYT0I^.  See  Paeasites. 

TRICHOPTERIS,  PresL— A genus  of 
Cyathseous  Ferns.  Exotic. 

TRICPIORMUS  (Anabaina,  Bory,  Brd- 
bisson,  Kiitzing,  Montagne,  «&c.). — A genus 
of  Nostochacese  (Confeiwoid  Algae),  grow- 
ing on  wet  earth,  or  rising  to  the  smdace  of 
lakes,  brackish  ditches,  &c.,  foiming  an  in- 
detemiinate  stratmn,  at  first  nearly  colour- 
less and  transparent,  -with  the  filaments 
sparingly  scattered  through  the  mass ; the 
filaments  afterwards  increasing  rapidly  in 
number,  causing  the  mass  to  become  opake, 
deep  bluish  green,  and  occasionally  mottled 
with  brown,  especiaUy  beneath.  The  fila- 
ments are  mostly  short,  monilifomi,  and 
frequently  as  much  curved  as  in  Nostoc. 
The  cells  are  more  or  less  globulai’,  and  the 
spennatic  cells  resemble  the  ordinary  cells 
more  in  this  than  in  the  allied  genera.  The 
filaments  closely  resemble  those  of  Nostoc ; 
and  some  of  the  floating  aquatic  species  can 
only  be  distinguished  from  that  genus  by 
the  absence  of  definite  form  or  size,  and  of 
the  hardened  periderm.  It  differs  from 
Dolichospermum  in  the  globular  shape  of 
its  sporangia,  and  from  Sph(Brozyga  and 
Cylmdi'ospej'nium  in  the  aiTangement  of  its 
vesicidar  and  spermatic  colls,  which  am 
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hero  always  separated  by  ordinary  cells. 
Mr.  Ralfs  enumerates  five  British  species. 
In  PI.  4.  tiff.  2,  we  have  represented  what 
appears  to  he  a new  species. 

1.  '1\  fios-aqua  (Lyn^hye).  Filaments 
flexuose  or  curved,  moniliJorm ; cells  orbi- 
cular, vesicvdar  ones  larger,  terminal,  and 
interstitial.  Ralfs,  Ann.  Nat.  Hist.  2 ser. 
vol.  V.  pi.  8.  fig.  2.  Anabaina  Jlos-aquai, 
Kiitzing,  Spec.  Algarmn-,  Trichormus  incur- 
rattis,  Allman,  Ann.  Nat.  Hist.  xi.  163.  t.  6 
(1843) ; Hassall,  Brit.  Freshto.  Ahjce,  t.  75. 
fig.  1.  Rising  to  the  surface  of  stagnant 
pools  or  other  stiU  waters  in  gelatinous 
masses  of  considerable  size,  generally  of  a 
rich  bluish-green  colour. 

2.  T.  (?)  spiralis  (Thompson).  Filaments 
coiled  or  spiral ; ordinary  cells  subquadrate 
or  orbicular ; vesicular  and  speimatic  cells 
orbicular. — Ralfs,  1.  c.  pi.  8.  fig.  3.  (?)  A7ia- 
haina  spiralis,  Thompson,  Ati7i.  Nat.  Hist. 
vol.  V.  p.  81 ; Spirillu7n  lYtompsmii,  HassaU, 
Br.  Fr.  Alga,  Ixxv.  p.  7.  (See  Spebulina.) 

3.  T.  TTitcaitesii  (Harvey).  Filaments 
moniliform,  slightly  flexuose ; ordinary  cells 
globular  or  nearly  so ; vesicular  cells  larger, 
globular  when  interstitial,  ovate  when  ter- 
minal, ciliated ; sporangia  oval,  catenate. — 
Ralfs,  1.  c,  pi.  8.  fig.  4.  Sphceroz7jga 
Thioaitesii,  Harvey,  Phyc.  Britan7iica,  t. 
113  B.  Salt-marshes,  forming  thin,  gelati- 
nous, dark-green  patches,  either  on  damp 
soil,  covered  at  spring-tides,  or  at  the  bottom 
of  brackish  ditches  or  pools,  afterwards 
floating  in  large  gelatinous  masses,  and  then 
abounding  in  spermatic  cells. 

4.  T.  osdllarioides  (Bory).  Filaments 
elongated,  flexuose;  ordinary  joints  sub- 
quadrate, distinct;  vesicular  cells  barrel- 
^aped  or  elliptic,  naked;  spennatic  cells 
oval,  catenate. — Ralfs,  1.  c.  pi.  8.  fig.  6. 
A/iabama  osdllarioides,  Bory,  Diet.  cVHist. 
natur. ; Sphcerozyga  osdllarioides,  Kiitzing, 
Tabula  Bhycologicce,  pi.  96.  fig.  5.  In 
brackish  ditches,  bluish  green. 

6.  T.  rec<Ms  (Thwaites).  Filaments  bright 
green,  straight,  short,  slightly  tapering  to- 
wards the  extremities ; ordinary  cells  sub- 
spherical,  rather  shorter  than  wide;  vesicular 
cells  oblong,  smooth,  scarcely  wider  than 
the  ordinary  cells,  and  never  terminating 
the  filament;  spermatic  cells  spherical  or 
oblong,  numerous. — Ralfs,  1.  c.  pi.  8.  fig.  6. 
Pools  (near  Bristol,  Thwaites) ; of  a beauti- 
ful green  colour. 

Bibl.  The  works  cited  above. 

TRICIIOSPORIUM,  Fr.— A genus  of 
Mucodines  (Hyphomycetous  Fungi),  nearly 


allied  to  Botrytis,  characterized  by  a cse^ 
pitose  mycelium,  whence  arise  fertile,  conti- 
nuous filaments,  bearing  solitary,  simple, 
acrogenous  spores.  T.  7iigrum  = Spo7'ot7'i- 
chu77i  nigrum.  Fries  (^Syst.  Myc.'),  Botr7jtis 
nigra.  Link. 

Bibl.  Fries,  Summa  Veg.  p.  492 ; Grev. 
Sc.  Crypt.  FI.  pi.  274. 

TRICHOSTO-  Fig.  764. 
MUM,  Hedw.  — A 
genus  of  Pottiaceous 
Mosses,  so  called  from 
the  hair-like  peristome, 
resembling  closely  that 
of  Barbula  (^Tortu- 
la),  but  with  the  teeth 
sti-aight  instead  of 
twisted;  in  T.  rigidu- 
however  (fig.  764), 
there  exists  aslight  cm’- 
ling  even  in  this  genus. 

Mr.  Wilson  combines  . , 

LePTOTRICHUM  with  Tnchostomumnpdu^um. 
xi  • mr  m • 7 . Fraement  of  the  penstome 

this.  The  Tnchostoma  filiform  teeth, 

grow  on  the  ground  Magnified  lOO  diameters, 
and  on  stones. 

TRICHOTHECHJM,  Link.  {Diplospo- 
riu7n,  ejusd.). — A genus  of  Mucedmes  (Hy- 
phomycetous Fungi),  gi'owing  upon  dead 
sticks,  herbaceous  parts  of  plants,  &c.,  form- 
ing a csespitose  entangled  myceliiun,  from 
which  arise  erect  fertile  filaments,  bearing  at 
the  summit  a fewacrogenous,  free,  didymous 
spores.  These  plants  are  nearly  allied  to 
Dactylium,  imder  which  Mr.  Berkeley  in- 
cludes them ; but  apparently  they  may  be 
separated  by  the  uniseptate,  not  miiltiseptate 
spores.  From  some  observations  recently 
published  by  Hoffinann,  and  confirmed  by 
Bail,  the  spores  of  T.  roseum,  when  they 
germinate,  produce  a mycelium  whence 
arise  feiiile  filaments  of  VertidUium  ru- 
berrimum,  the  ‘ spores  ’ of  which  they  con- 
sequently consider  as  the  spmnatia  of  this 
plant.  Several  species  are  British,  as  T. 
roseum,  obovatu7n  {I)actyliu77i,  Berk.). 

Bibl.  Berk.  B7'it.  Flor.  ii.  pt.  2^.  348 ; 
A7171.  Nat.  Hist.  vi.  p.  437,  pi.  14 ; Greville, 
Sc.  Crypt.  FI.  pi.  172;  Fries,  Summa  Veg. 
. 492 ; Hoffmann,  Botari.  Zeit.  xii.  p.  249 
1864);  Bail,  ibid.  xiii.  p.  673  (1865). 
TRlLOCULINA,  D’Orb. — A genus  of 
Foraminifera,  of  the  order  Agathistegia, 
and  family  Multiloculida. 

Char.  Shell  inequilateral,  globular  or  com- 
pressed, of  the  same  form  at  all  ages ; cha77i- 
oers  aggi’egated  on  throe  opposite  faces,  em- 
bracing, three  only  apparent,  their  cavity 
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simple ; orifice  single,  rounded  or  oval  al- 
ternately at  each  end,  and  ivith  a tooth. 

Williamson  unites  this  genus  with  his 
Miliolina, 

Some  British  species,  both  recent  and 
fossil. 

M.  tngonula  (PI.  42.  fig.  6). 

Bibl.  That  of  the  order. 
TRIMMATOSTROIMA,  Oorda  (fig.  769, 
page  695). — ^An  obscure  genus  of  Torulacei 
(Coniomycetous  Fimgi),  perhaps  foimded 
on  the  spores  of  a species  of  Phbagmo- 
TRICHUM. 

Bibl.  Corda,  Icon.  Fung. ; Fries,  Sumnia 
Veg.  p.  476. 

TRINEMA,  Duj. — A genus  of  Infusoria, 
of  the  family  Rhizopoda. 

Char.  Carapace  membranous,  diaphanous, 
elongate-ovoid,  naiTower  in  front,  with  a 
large  oblique  lateral  orifice ; expansions  two 
or  three,  filifoi-m,  very  slender,  as  long  as 
the  carapace. 

T.  acinus= Difflugia  enchelys,  E.  (PI.  25. 
fig.  11,  after  Ehr.  In  Dujardin’s  figm'e  the 
expansions  are  represented  as  much  more 
slender).  Aquatic. 

Bibl.  Dujardin,  Inf  us.  p.  249. 

TRIOPPITHALMtJS,  Ehr.— A genus  of 
Rotatoria,  of  the  family  Hydatiniea. 

Char.  Eyes  three,  red,  cervical,  in  a trans- 
verse row ; foot  forked. 

Jaws  single-toothed. 

T.  dorsualis  (PI.  35.  fig.  31).  Body  cry- 
stalline, turgid,  suddenly  attenuated  at  the 
foot,  which  is  half  the  length  of  the  body. 
Aquatic ; length  1-48  to  1-36". 

Bibl.  Ehrenberg,  Infus.  p.  450. 

TRIPHRAGMIUM,  Lirui. — A genus  of 
Uredinei  (Coniomycetous  Fim-  pj  jqq 
gi),  distinguished  by  thefr  tri- 
locular  spores  (fig.  765).  T. 
tdmaricB  {Ureclo  tdmarice,  Brit. 

Fi.'^,  grows  upon  the  leaves  of 
Sptreea  tdmaria,  foiming  orange, 
subsequently  blacldsh,  effused 
patches,  bursting  from  beneath 
the  epidennis.  Tulasne  has 
shown  that  it  possesses  all  three  ^ pedicellate 
fonns  of  reproductive  sfructure  spore, 
of  the  Uredinei,  viz.  1.  spenno-  Magnified  350 
gonia  with  spermatia-,  2.  Uredo- 
fruits,  with  ellipsoid  or  globose  styhspores ; 
and  3.  perfect  fruits,  aiising  either  among 
the  stylospores  or  in  special  sori  containing 
stipitate,  three-lobed  spores  (fig.  765),  each 
lobe  of  which  is  unilocular  and  exhibits  a 
single  pore  in  its  black  tubercular  outer  coat. 
The  last  genninate  in  the  spring,  and  pro- 


duce from  each  pore  a tubular  filament 
which  becomes  divided  into  four  or  five 
chambers,  from  three  or  four  of  which  arise 
single  styliform  processes  (sterigmata),  each 
bearing  a small  smooth  spherical  spori- 
dium.”  The  globular  stylospores  also  ger- 
minate (in  the  first  siunmer),  but  produce 
only  a long  filifonn  process,  probably  the 
mdiment  of  a new  mj'celium.  (See  Ube- 
DINEI.) 

Bibl.  Berk.  Brit.  FI.  ii.  pt.  2.  p.  368; 
Tulasne,  Ann.  des  Sc.  Nat.  4 s6r.  ii.  p.  181, 
pi.  10 ; Fries,  Summa  Veg.  p.  613 ; CmTey, 
Micr.  Journal,  v.  p.  126. 

TRIPOSPORIUM,  Corda.— A genus  of 
Deniatiei  (Hyphomycetous  Fungi),  charac- 
terized by  the  three-lobed  septate  spores.  T. 


Fig.  766. 


Triposporium  elegans. 
Blagnified  200  diameters. 


clegam  (fig.  766)  has  been  found  in  this 
country  on  bare  oak  trunks.  Another  spe- 
cies, T.  Gardneri,  foims  a blight  in  the  coffee 
plantations  of  Ceylon. 

Bibl.  Berk.  An7i.  Nat.  Hist.  2 ser.  vii. 
p.  98 ; Iloi-tic.  Journal,  iv.  p.  8. 

TRITON,  Lam’,  (water-newts). — A genus 
of  Reptiles. 

If  a male  and  female  T.  cristatus  (fig.  767), 


Fig.  767. 


one  of  the  common  water-newts,  be  kept  in 
a glass  jar  with  liealthy  water-plants,  they 
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wll  laj'  their  eggs  upon  them.  The  larvno 
iire  very  beautiful  microscopic  objects  for 
sliowing  the  circulation  in  the  gills  and 
tail,  the  chorda  dorsalis  and  the  embryonic 
tissues;  they  should  be  kept  in  a vessel 
separate  from  the  parents,  otherwise  these 
wiU  devom’  them. 

The  injected  skin  of  T.  jjalnstns,  the  large 
wart}'  newt,  forms  a beautiful  opake  object, 
showing  the  loose  capUlaiy  network,  which 
contrasts  well  with  the  brilliantly  mottled 
skin. 

Bibl.  Bell,  British  Reptiles. 

TROCfllLIA,  Duj. — A genus  of  Infu- 
soria, of  the  family  Eiwilina. 

Char.  Body  irregularly  oval,  narrower  in 
front,  where  there  are  some  vibratile  cilia ; 
carapace  obi  iquely  fuiTowed,  slightly  twisted, 
and  terminated  behind  by  a moveable 
pedicle ; no  distinct  mouth. 

T.  sigmoides  (PI.  25.  fi^s.  12  & 13).  Body 
nan-owed  and  sinuous  in  front ; caa-apace 
with  five  or  six  roimded  oblique  ribs; 
pedicle  capable  of  adhering  to  the  slide. 
Marine;  length  1-630". 

Fig.  12  represents  the  animal  undergoing 
transverse  dirision. 

TROMBIDINA. — A family  of  Arachnida, 
of  the  order  Acarina. 

Char.  Palpi  with  the  last  joint  obtuse, 
the  last  but  one  imguicidate,  and  the  second 
very  large ; legs  for  walking,  with  two  claws; 
eyes  usually  latero-anterior. 

Gen.  Aivystis,Cheyletus,Megambri78, 
Pachygnathus,  Raphignathus,  Rhyn- 
CHOLOPHTJ8,  SmABIS,  TeTH  ANYCHUS,TrOM- 
BIDIUM. 

TROMBIDIIJM,  Latr.  — A genus  of 
Arachnida,  of  the  femily  Trombidma. 

Char.  Palpi  lai'ge,  free;  mandibles  un- 
guiculate ; body  turgid,  bearing  the  four 
posterior  legs,  and  an  anterior  narrow 
moveable  prominence,  upon  which  the  eyes, 
the  four  anterior  legs  and  the  mouth  are 
situated ; anterior  legs  longest. 

The  species  are  numerous  and  not  well 
characterized. 

1.  T.  phalangii  (PI.  2.  fig.  37).  Body 
subtriangular,  angles  obtuse;  of  a velvety 
appearance,  from  the  presence  of  numerous 
plumose  hairs ; eyes  two,  placed  upon  auri- 
cular appendages. 

An  external  parasite  of  Phalangium  (the 
harvest-spider)  and  insects,  at  least  in  its 
early  hexapodous  stage. 

2.  T.  ehngatum.  Crimson ; eyes  approxi- 
mate. Found  imder  stones. 

3.  T.  cinereum  (PI.  2.  fig.  40)  (Rhyncho- 


lophus  ciner.,  Bug.).  Body  with  brown  and 
greyish-white  spots ; hairs  spathulate ; eyes 
two  on  each  side.  Length  1-12".  Foimd 
in  ditches  amongst  plants  and  stones. 

4.  T.  autumnale  (PI.  2.  fig.  38)  {Leptus 
autumn.').  The  harvest-bug.  This  well- 
kuown  but  imperfectly  examined  arachni- 
dan  insinuates  itself  into  the  human  skin  in 
autumn,  causing  troublesome  irritation.  It 
is  foimd  on  plants  and  the  stubble  of  corn- 
fields, and  may  easily  be  caught  by  tying  a 
white  pocket-handkerchief  around  the  legs, 
and  walking  through  stubble-fields.  The 
young  form  with  six  legs  is  most  frequently 
met  with. 

Bibl.  Duges,  Ann.  des  Sc.  Nat.  2 s6r.  i. 
p.  36;  Gervais,  Walckenaer's  Apteres,  iii. 
p.  178;  Johnston,  Transact,  of  Berioicltshire 
Naturalists'  Club,  1847.p.221;  lioch, Reutschl. 
Crustac.  Myriap.  ^c. 

TRUNCATULINA,  D’Orb.— A genus  of 
Foraminifera,  of  the  order  Helicostegia,  and 
family  Turbinoidas. 

Char.  Shell  fixed ; spire  discoidal,  coiled 
in  the  same  plane,  apparent  on  the  fixed 
side,  embracing  and  convex  on  the  other; 
chambers  convex  above,  fiat  beneath ; orifice 
slit-like,  slightly  apparent  above  and  con- 
tinued beneath,  along  the  line  of  sutiu’e,  as 
far  as  the  second  or  third  chambers. 

One  recent  British,  and  many  fossil 
species. 

T.  lobatula  (PI.  18.  fig.  38).  Attached  to 
sea-weeds. 

Bibl.  That  of  the  order. 

TRYBLIONELLA,  Smith.— A genus  of 
Diatomacese. 

Char.  Frustules  free,  linear  or  elliptical 
in  front  view;  valves  plane,  with  parallel 
transverse  (tubular  ?)  strife,  and  submai’gi- 
nal  or  obsolete  alse. 

In  some  a median  line  is  present,  in 
others  not.  The  alae  are  not  marginal,  as  in 
Surirella,  but  arise  from  the  smface  of  the 
valves,  as  shown  by  the  diagram  of  a trans- 
verse section  in  PI.  13.  fig.  32. 

1.  T.  scutellum  (PI.  13.  fig.  30).  Valves 

elliptical,  with  a median  longitudinal  line ; 
alae  vei-y  short ; strife  faint.  Marine ; lenath 
1-140".  ^ 

2.  T.  gracilis  (PI.  13.  fig.  31).  Frustules 
linear,  narrowed  at  the  ends ; valves  linear, 
acuminate,  striae  coarse;  alie  distinct.  Fresh 
and  brackish  water ; length  1-200". 

Fom’  other  species. 

Bibl.  Smith,  Brit.  Diatom,  i.  p.  36. 
TRYPETIlELIEiE. — A family  of  Aii- 
giocarpous  Lichens. 
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Illustrative  Oenera. 

1.  Splmromphale.  Nucleus  solid,  subglo- 
bpse,  gelatinously  diffluent,  in  a simple  ex- 
cipuiuni  formed  from  the  medullary  stratum 
of  the  thallus,  papilliform  (colomed),  papil- 
late-ostiolate. 

_ 2.  Astrothelium.  Nucleus  gelatinous,  pe- 
rithecia  confluent,  multilocular,  within  a 
prominent  heterogeneous  papilla,  ostioles 
confluent  in  a common  pore. 

3.  Trypethelium.  Nucleus  gelatinous,  pe- 
rithecia  distinct,  within  a prominent  hete- 
ro^neous  papilla,  ostiole  simple. 

TUBER,  Mich. — A genus  of  Tuberacei 
(Ascomycetous  Fimgi),  to  which  belongs 
the  common  fruffle  (see  Tubebacei). 

TUBERACEI. — A family  of  Ascomyce- 
tous Fungi,  gi’owing  underground  or  upon 
the  smTace,  of  more  or  less  roimd  form,  and 
solid,  fleshy  texture,  excavated  with  sinuous 
cavities  lined  by  asci  containing  usually 
fom'  or  eight  spores,  elegantly  reticulated 
or  spinulose  (figs.  768-770).  The  internal 


Fig.  768. 


Fig.  769.  Fig.  770. 


Choiromyces  Iconis. 

Fig.  7^8.  A peridium.  Nat.  size. 

Fig.  769.  An  ascus  with  spores.  Magnified  400  dia- 
meters. 

Fig.  770.  Vertical  section  of  a peridium. 

substance  either  dries  and  grows  hard,  or 
falls  into  a fiocculent  powder  with  age. 

Tuher  cibarium  is  the  common  truffle. 
Sections  of  the  marbled  internal  substance 
show  this  to  be  composed  of  interlacing 
branched  filaments,  forming  fleshy  convo- 


lutions, between  which  seipentine  cavities 
a,re  alternately  excavated;  nranches  of  the 
filiunents  free  at  the  surface  of  the  lacunse 
bear  spherical  sacs  (asci),  each  containing 
four  globular  spores  of  yellow-brovTi  colour, 
having  an  elegantly  reticulated  outer  coat. 
When  the  spores  germinate,  they  produce 
a subterraneous  cottony  mycelium,  which 
after  a time  presents  viUous  nodides,  in  the 
interior  of  which  the  peridia  are  developed ; 
as  these  advance,  the  wlous  coats  gradually 
vanish,  together  with  the  mycelial  struc- 
tme,  and  the  mature  peridia  appear  free, 
either  a little  beneath  (Tuber  cibarium)  or 
upon  the  surface  (T.  album)  of  the  soil  (see 
also  Elaphomyces). 

Bibl.  Berk.  Bi'it.  Flor.  ii.  pt.  2.  p.  227 ; 
Tulasne,  Ann.  cles  Sc.  Nat.  2 s^r.  xvi.  p.  5, 
3 s4r.  p.  348 ; Monog.  Fungi  Nypogeei,  Paris 
1851 ; Ann.  Nat.  Hist.  2 ser.  viii.  p.  19 ; 
Lespiault,  Ann.  des  Sc.  Nat.  3 sdr.  ii.  p.  316 ; 
Vittadini,  Monog.  Tuber acearum\  Monog. 
Lycopod.,  Mem.  Turin  Acad.  2nd  ser.  v. 
p.  145. 

TUBERCLE  or  Tubeeculab.  matteb. 
— This  morbid  deposit  consists  of  three 
parts,  the  relative  proportions  of  which  are 
variable  : viz.,  1.  an  amorphous  transparent 
basis,  rendered  pale  by,  and  finally  soluble 
in  acetic  acid;  2.  minute  grannies  and  mole- 
cules, some  of  them  consisting  of  proteine- 
compounds,  others  of  fatty  matter ; and  3. 
a number  of  nuclei,  or  so-called  tubercle- 
coi'puscles  (PI.  30.  fig.  9 a),  about  1-5000  to 
1-4000"  in  size,  of  an  oblong  angidar  form, 
containing  iiTegular  granules,  and  imaf- 
fected,  or  simply  rendered  paler,  by  acetic 
acid  (PI.  30.  fig.  9 b). 

Tubercular  matter  is  deposited  in  the 
substance  of  the  tissues  or  in  the  cavities  of 
organs  (PI.  30.  fig.  8).  The  corpuscles  have 
been  supposed  to  be  peculiar  to  and  charac- 
teristic of  tubercle ; but  late  researches  tend 
to  the  conclusion  that  they  are  the  nuclei  of 
normal  cells,  the  development  of  which  has 
been  arrested. 

When  softening  ocem-s,  the  tuberculous 
matter  usually  imdergoes  fatty  degenera- 
tion ; the  uiunher  of  free  fatty  granides  is 
much  increased,  and  the  tubercle  becomes 
yellowish. 

It  sometimes  becomes  a question  as  to 
whether  a morbid  deposit  consists  of  tu- 
bercle or  not.  The  diagnosis  must  be 
founded  mainly  upon  negative  characters — 
the  absence  of  the  elements  of  other  _ah- 
nor-mal  products,  as  those  of  inflammation, 
cancer,  ivc. 
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In  cretaceous  tubercle,  carbonate  and 
phosphate  of  lime,  usually  in  the  amor- 
phous state,  are  met  with. 

Bibl.  Worlcs  on  Medicine ; Lebert,  Phjs. 
Pathol. ; Hasse,  Patholog.  Anatomy  (^Sijclen- 
ham  Soc.  Vol.);  ^'^ogel,  Pathol.  Anat.  (by 
Day) ; Wedl,  Path.  Anat.  p.  365 ; Forster, 
Path.  Anat.  i.  312,  & ii.  156 ; llokitansliy. 
Path.  Anat.  i.  & iii. 

TUBERCULARIA,  Tode. — A supposed 
genus  of  Stilbacei  (Hyphomycetous  Fimgi), 
but  apparently  only  preparatory  forms  of 
Sphferiaceous  Fungi.  T.  vulgaris  is  a state 
ot  Nectria  {Sph(eria')  dnnabanna ; it  is  ex- 
tremely common  in  autumn  and  winter,  on 
dead  sticks,  damp  wooden  palings,  stumps, 
&c.,  forming  scarlet-orange  rounded  lio- 
dules  or  irregular  masses  of  fleshy  con- 
sistence, sometimes  more  or  less  stipitate, 
composed  of  parenchymatous  tissue,  the 
surface  at  a certain  stage  exhibiting  the 
ends  of  the  filaments  tenninating  in  chains 
of  cellules  breaking  up  into  a pulverulent 
substance.  These  cellules  are  probably  the 
conidia  of  the  Nectrice. 

TUBIFEX,  Lamk. — A genus  of  Annu- 
lata,  of  the  order  Setigera,  and  family 
Lumbricini. 

Char.  Body  filifonn,  attenuated  at  the 
ends,  pellucid,  with  four  rows  of  setse — two 
dorsal  and  two  ventral. 

The  worms  live  and  burrow  in  the  mud 
of  stagnant  pools  or  the  still  parts  of 
rivers,  giving  it  a red  appeai’ance.  When 
the  water  or  mud  is  disturbed,  the  red 
patches  instantly  disappear,  fi'om  the  re- 
traction of  the  animals.  Length  from  1-5 
to  3-4"  or  more. 

They  are  ti’ansparent,  and  show  well  the 
alimentary  canal,  with  its  peristaltic  ac- 
tions, and  the  cilia  lining  it;  the  blood- 
vessels and  their  movements,  with  the  loops 
bathed  in  the  chylaqueous  liquid,  and  the 
coiled  water-  (respiratory  or  renal)  vessels 
with  their  cilia. 

Bibl.  Schmidt,  Muller's  Arch.  1846.  p.  406; 
Duges,  Ann.  des  Sc.  Nat.  2 s^r.  xv.  p.  319 ; 
Johnston,  Anti.  Nat.  Hist.  1845.  xvi.  p.  443. 

TUBULARIA,  Linn. — A genus  of  marine 
Poh-pes,  of  the  order  Hydroida,  and  family 
Tubulariadai. 

Five  Britiish  species. 

Bibl.  That  of  the  family. 

TUBULARIAD^.— A family  of  Po- 
lypes, of  the  order  Hydroida.  Genera : 

1.  Clara.  Naked,  fleshy;  tentacles  scat- 
tered, filiform ; mouth  terminal,  naked. 

2.  llydractinia.  Naked,  fleshy,  grega- 


rious ; tentacles  in  one  circle,  filifonn ; egg- 
genns  sessile,  clustered  on  imtentacled  in- 
dividuals. 

3.  Myriothela.  Naked,  solitary,  club- 
shaped,  extensile,  crowded  with  short 
wart-like  tentacles ; egg-germs  globose,  on 
branched  footstalks,  clustered  around  the 
base. 

4.  Coryne.  Simple  or  branched,  naked 
or  enclosed  in  a rudimentary  tube ; tentacles 
with  globular  ends ; mouth  terminal,  ex- 
pansile, and  capable  of  being  used  as  a 
sucker ; egg-germs  simple,  on  short  stalks. 

5.  ik^idrium.  Enclosed ; pol^qildom 
fibrous-rooted,  erect,  branching ; polypes 
protruding  fr:om  ends  of  branches,  not  re- 
tractile, with  a single  ring  of  filifonn  ten- 
tacles. 

6.  Tubularia.  Enclosed ; polypidom  un- 
branched ; tentacles  filifonn  in  two  rows ; 
egg-geims  on  short  footstalks,  clustered  at 
the  bases  of  the  lower  tentacles. 

7.  Corymorpha.  Partly  enclosed ; poly- 
pidom short,  thin,  membranous,  swollen  at 
the  base,  which  is  immersed  in  the  sand ; 
poljq)e  single,  head  club-shaped,  encircled 
at  the  base  by  long  filifonn  tentacles,  and  a 
circle  of  short  ones  aroimd  the  tip. 

8.  Cordylophora.  The  only  tresh-water 
genus. 

Blbl.  Johnston,  2^ooy?A.p.  53;  Gosse, 

3Iar.  Zool.  i.  p.  19. 

TUBULI  URINIFERI.  See  Kidney 
(p.  403). 

TUBULIPORA,  Lam. — A genus  of  In- 
fundibulate  Cyclostomatous  Polyzoa,  of  the 
family  Tubuliporidae. 

Nine  British  species.  Some  of  them  are 
common  upon  shells,  sea- weeds,  &c. 

PI.  33.  fig.  30  represents  a species  (not 
British). 

Bibl.  Johnston,  British  Zoophytes,  p.  266. 

TUBULIPORIDAE.— A family  of  Infun- 
dibulate  Cyclostomatous  Polyzoa. 

Char.  Polypidom  calcareous,  massive, 
circidar,  lobed  or  divided  dichotomously ; 
cells  long,  tubidar,  with  a roimd,  prominent, 
unconstncted  orifice.  Genera : 

1.  Tuhulipora.  Wart-like,  vdth  a defined 
base ; cells  suberect,  aggregated  or  in  imper- 
fect rows,  more  or  less  free  at  the  end. 

2.  Diastopora.  Encrusting,  undefined; 
ceRs  alternate,  tubular,  hoiizontal,  immersed, 
with  a raised  circular  orifice. 

3.  Idmonea.  Divided  dichotomously, 
erect;  cells  on  one  side,  tubular,  in  trans- 
verse rows,  divided  into  two  sets  by  a median 
longitudinal  lino. 
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4.  Picstulipora.  Erect,  cylindi’ical ; cells 
semi-immersed,  on  all  sides,  orifices  pro- 
minent. 

5.  Aleeto.  Creeping,  adherent,  irregularly 
branched ; cells  horizontal,  in  one  or  more 
rows,  their  ends  free. 

Bibl.  Johnston,  British  Zooph.  p.  264; 
Gosse,  Mar.  Zool.  ii.  p.  7. 

TUBURCINIA,  Iries. — An  obscure  ge- 
nus of  microscopic  Fungi,  refeiTed  by  Fries 
to  the  Sepedonei  (Ilyphomycetous  Fungi), 
growing  in  roots  and  tubers,  or  on  leaves, 
fonning  ‘scabs.’  The  evanescent  mycelium 
creeps  through  the  tissue  of  the  mfected 
organ,  and  produces  solitary  globular  spores, 
of  cellular  texture  (hollow),  ultimately  be- 
coming free.  T.  Scabies  forms  one  kind  of 
scab  on  potatoes  (not  that  in  the  ordinary 
disease). 

Bibl.  Berk.  Hort.  Journal,  i.  p.  33,  pi.  4. 
figs.  30,  31 ; Ami.  Nat.  Hist.  2nd  ser.  v. 
p.  464 ; Fries,  Simima  Veg.  p.  497. 

TUMORS. — Under  this  head  we  shall 
make  a few  brief  remarks  upon  some  of  the 
more  interesting  elements  of  certain  tumors 
and  other  morbid  gro'u'ths. 

Cancer.  — The  most  constantly  present 
elements  of  a cancerous  gi’owth  are — 1. 
organic  molecules  and  gi-amdes,  with  glo- 
bules of  fat ; 2.  fibres ; and  3.  cells  in  aU 
stages  of  development.  As  occasional  or 
accidental  elements,  are  found — 4.  fibro- 
plastic cells ; 6.  granule-cells ; 6.  pigment ; 
7.  inorganic  matters,  in  the  form  of  mole- 
cules, granules,  and  crystals;  and  8.  the 
products  of  infiammation. 

The  cells  only  require  distinct  notice,  the 
other  elements  resembling  those  usuaUy 
met  with  in  other  healthy  or  morbid  pro- 
ducts. They  are  comparatively  large,  vary- 
ing considerably  in  diameter,  of  a rounded 
oblong  or  ovate  form,  usually  aiTanged  in  no 
definite  order,  in  the  intervals  of  the  fibres 
_(P1.  30.  figs.  11  & 12),  although  sometimes 
in  the  me^es  formed  by  the  aggregation  of 
the  fibres  into  loose  bundles  (fig.  17).  Their 
most  imporiant  feature  is  the  indication  of 
endogenous  gi’owth,  shown  by  their  usuaUy 
containing  numerous  nuclei  and  nucleoli,  or 
secondaiy  and  tertiary^  cells.  In  some  of 
them  a tendency  to  the  foimation  of  fibres 
is  evidenced  by  the  elongation  of  their  ends 
(fig.  21).  'V^^len  acted  upon  by  acetic  acid, 
the  primary  cell  becomes  pale  and  trans- 
parent, the  nuclei  or  inner  cells  remaining 
distinct. 

The  interspaces  of  the  cells  and  fibres  are 
occupied  by  a pale-yellowish  or  colourless 


liquid ; and  the  cells  are  so  loosely  imbedded 
in  the  fibrous  basis,  that  on  scraping  the 
surface  of  a section  of  a cancer,  numerous 
cells  are  found  in  the  juice  thus  obtained. 

The  number  of  fibres  present  varies  ac- 
cording to  the  form  or  stage  of  development 
of  the  cancer.  In  hard  or  schirrous  cancer, 
they  preponderate,  the  cells  being  few; 
whilst  in  soft  or  medullary  cancer  they  are 
scanty,  the  cells  being  very  abundant ; glo- 
bules of  fat  usually  also"  abound  in  the 
latter  form. 

Other  varieties  of  cancer  have  received 
special  names.  Thus,  when  the  capillaries 
are  very  numerous  and  distended,  extrava- 
sated  blood  being  also  frequently  present, 
we  have  hfematoid  cancer,  or  fungus  hsema- 
todes;  when  the  fibres  are  grouped  into 
bundles,  fonning  marked  areoLe,  we  have 
areolar,  colloid  or  gelatiniform  cancer 
(PI.  30.  fig.  18) ; again,  when  the  cancer- 
cells  aboimd  in  pigment,  we  have  melanotic 
cancer,  &c. 

The  diagnosis  of  a cancerous  growth  is  of 
gi’eat  importance,  and  cannot  in  general  be 
regarded  as  a matter  of  difliculty.  It  can- 
not, as  was  formerly  supposed,  be  based 
simply  upon  the  characters  of  the  cells ; for 
cells  exhibiting  a marked  endogenous  re- 
production, which  is  the  most  striking  fea- 
ture of  cancer-ceUs,  are  also  met  with  in 
noiinal  tissues ; but  when  these  cells  ex- 
hibit no  tendency  to  the  formation  of  a de- 
finite tissue,  but  retain  their  cell-form,  and 
contain  or  are  mixed  with  numerous  fat- 
globides,  the  whole  being  loosely  imbedded 
in  a serous  liquid,  the  cancerous  natme  of 
the  morbid  product  may  be  considered  as 
certain. 

In  regard  to  cells  generally,  an  insuper- 
able difficulty  is  met  with  in  discovering 
the  exponent  of  their  power,  as  it  might  be 
termed;  thus  the  embiyonic  cells  or  cor- 
puscles in  an  early  stage  are  undistinguish- 
able  from  each  other;  and  yet  some  grow 
into  areolar  fibres,  others  into  nerve-tubes, 
&c.  Chemisti’y  lends  no  aid  here,  and  the 
difficulty  vfill  probably  ever  remain. 

Cancroid  growths. — This  term  has  been 
applied  to  certain  kinds  of  tumors  or 
gi’owths  which  somewhat  resemble  can- 
cerous growths  in  their  course  and  ten- 
dency to  recur,  yet  differ  from  them  in  the 
natm’e  of  their  morphological  elements. 
They  consist  generally  of  epithelial  fonna- 
tions,  or  of  some  kind  of  fibrous  develop- 
ment. As  instances,  may  be  mentioned  so- 
called  epithelial  cancer,  as  of  the  lip,  and 
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certain  fonua  of  fibroid,  fibro-plaatic,  or  sar- 
comatous tumor’s. 

In  epithelial  cancer,  the  generid  arrange- 
ment of  the  elements  is  not  strikingly  al- 
tered, but  the  papillae  of  the  sldn  are  hy- 
pertrophied, the  epithelial  cells  more  nu- 
merous than  natural,  sometimes  containing 
many  nuclei  or  secondai’y  cells,  and  the 
intercellular  juice  is  more  abimdant.  The 
flattened  epithelial  cells  are  often  also  ar- 
ranged aroimd  the  papiUae  in  the  form  of 
concentric  rings,  resembling  fibres  j but  the 
cell-structoe  is  at  once  rendered  evident  by 
the  addition  of  solution  of  potash. 

In  the  fibroid  or  fibro-plastic  tumors,  the 
arrest  of  development  at  the  cell-stage  is 
often  -well  shown  by  the  presence  of  nume- 
rous nuclei  or  secondary  cells  within  the 
primary  ones  (PI.  30.  fig.  10).  These  brood- 
cells  are  also  met  with  in  obstinate  fungous 
granulations  and  vegetations. 

Enchondroma,  cai-tilaginous  growth  or 
tumor. — In  some  kinds  of  this,  the  cartilage 
is  undistinguishable  from  normal  true  carti- 
lage ; in  others  it  exhibits  the  foi-mation  of 
secondary  deposits  in  the  cells,  as  in  imper- 
fectly-formed bone  (PI.  30.  fig.  19),  the 
ca^-ities  of  the  cartilage-cells  being  filled  up 
■unth  the  exception  of  the  uregularly  stellate 
median  portions. 

In  the  examination  of  tumors  and  other 
morbid  growths,  sections  shoidd  be  made 
■vsdth  a Valentin’s  knife,  the  elements  being 
first  observed  in  water,  and  then  in  the  na- 
tiual  fluid.  The  sections  and  elements  are 
best  preserved  in  water. 

Bibl.  Paget,  Lectures  on  Tumors  (1861), 
and  Surgical  Pathology ; the  Bibl.  of  Tu- 
bercle ; Bennett,  on  Cancel',  and  Edinb. 
3IonthlgJourn.  vii.  & ■^dii. ; Eedfem,  ibid.  xi.  j 
and  the  Trans,  of  Pathol.  Soc.,  passim. 

TUNICATA. — A class  of  animals,  of  the 
subkingdom  Mollusca. 

Char.  Marine ; often  microscopic ; bodies 
single  or  aggregate;  acephalous;  enclosed 
in  an  elastic  tunic  with  two  orifices,  one 
anterior  (oral  and  branchial),  the  other  pos- 
terior (anal  or  cloacal)  ; mouth  concealed  in 
the  body,  at  some  distance  from  the  ante- 
rior orifice ; respiration  branchial,  branchial 
internal,  generally  perforated  by  fissm-es; 
nervous  system  a domal  ganglion ; circula- 
tion efiected  by  a tubular  heart,  with  vessels, 
the  cun’ent  of  blood  var}'ing  in  duection ; 
hermaphrodite ; evolution  accompanied  by 
metamorphosis,  or  following  the  law  of  al- 
ternation of  generations  (PI.  43.  figs.  10, 
20). 


The  smaller  Tunicata  are  commonly  found 
aggregate,  and  investing  roclcs,  stones,  and 
shells;  some  are  adherent  to  sea-weeds,  &c., 
a few  are  free;  many  are  common  on  the 
sea-shore. 

The  body  is  sac-shaped  or  elongate,  some- 
times slightly  constricted  so  as  to  exhibit  a 
thorax,  abdomen,  and  a posterior  portion  or 
post-abdomen.  The  outer  coat,  .test  or 
tunic,  is  cai-tilaginous,  leathery,  gelatinous, 
or  membranous ; and  consists  partly  of  cel- 
lulose, often  containing  calcareous  spicula. 
Within  this  is  another  coat,  the  mantle, 
usually  adhering  to  the  foi-mer  at  the  orifices 
only,  and  containing  numerous  muscular 
fibres.  Below  the  wide  anterior  orifice  is 
the  usually  dilated  phai-ynx  or  branchial 
cavity,  within  which  is  placed  the  branchial 
apparatus  (PI.  43.  fig.  10,  h).  At  the  base 
of  this  cavity  is  the  mouth  (m),  which  is 
slit-like,  and  leads  into  a narrow  oesophagus 

Se) ; to  this  succeeds  an  expanded  stomach 
s),  which  terminates  in  a longish  intestine 
i)  cm’ved  upwai’ds  near  its  origin,  and  ter- 
minating at  the  base  of  the  cloaca  (t*), 
which  opens  externally  at  the  posterior 
orifice  (c*).  Within  the  anterior  orifice,  at 
the  commencement  of  the  branchial  cavity, 
is  a I’ing  of  rudimentary  tentacles. 

The  branchial  apparatus  (fig.  10,  6)  con- 
sists of  numerous  cross-bars,  with  slit-like 
openings  between  them ; these  are  cilated, 
and  copiously  supplied  with  networks  of 
blood-vessels.  The  ciu’rent  excited  by  the 
cilia  draws  the  water  through  the  anterior 
orifice  into  the  pharynx,  where  it  traverses 
the  openings,  flowing  outwai’ds  to  collect 
in  the  cloaca,  fr’om  which  it  is  expelled 
through  the  posterior  orifice.  In  some  of 
the  larger  Tunicata,  the  branchial  appa- 
ratus is  strap-shaped,  and  traverses  the  body 
obliquely. 

The  heart  (7t)  is  a spindle-shaped  sac, 
enclosed  in  a pericardium  (ja),  and  situated 
near  the  base  of  the  body ; the  principal 
vessels  running  on  the  dorsal  and  ventral 
siu-face  of  the  branchial  apparatus.  The 
cun’ent  of  blood  varies  in  direction,  being  at 
one  time  expelled  from  one  end  of  the 
heai’t,  in  other’s  fr’oni  the  other.  In  those 
Tunicata  which  are  connected  by  a conmioii 
tube,  the  blood  posses  freely  mom  one  to 
the  other. 

The  nervous  system  consists  of  a single 
ganglion  (fig.  10,  g),  situated  between  tlio 
two  orifices,  and  giving  olf  its  principal 
branches  to  the  branchial  sac  and  the  ali- 
mentary canal.  In  some  an  eye  is  present. 


TURBINOLINA.  [ 7lo  ] ULOTIIRIX. 


resembling  the  compoimd  eye  of  the  Arti- 
culata,  and  with  a reddish  pigment. 

The  liver  (l)^  consists  either  of  a dark  glan- 
dular layer  lining  the  alimentary  canal,  or  of 
distinct  glandular  caeca. 

The  Timicata  are  reproduced  by  gemma- 
tion, by  sexual  organs,  and  by  intermediate 
generations. 

ovary  (o)  are  usually 
either  adherent  to  the 
situated  in  the  poste- 
rior part  of  the  body ; the  former  has  a long 
spermatic  duct  (d)j  which  opens  into  the 
cloaca,  into  which  also  the  ova  or  larvas  are 
discharged,  to  escape  by  the  posterior  orifice. 
The  larvae  often  resemble  at  first  tadpoles 
with  thi’ee  anterior  sucker-like  organs,  by 
means  of  whicli  they  adhere  to  foreign 
bodies  to  complete  their  development,  the 
tail  gradually  disappearing. 

In  the  large  free  Tunicata,  the  inter- 
mediate generations  are  united  into  long 
chains,  the  final  product  being  a sexual 
individual ; but  into  the  further  struc- 
ture of  these  curious  beings  we  have  no 
space  to  enter. 

Synopsis  of  the  Families. 

* Attached  j mantle  and  test  united  oidy  at 
the  onfices. 

1.  Botryllid.®.  Bodies  united  into 
systems. 

2.  Clavelintdje.  Bodies  distinct,  but 
connected  by  a common  root-thread. 

3.  AsciDiAUiE.  Bodies  unconnected. 

**  Free ; mantle  and  test  united  throughout. 

4.  Pelon.®ad.®.  Orifices  near  together. 

5.  SALPADiE.  Orifices  at  opposite  ends. 

Bibl.  M. -Edwards,  Metn.  s.  les  Ascid. 
Comp.,  and  Mem.  de  VInstitut,  1842 ; V.  d. 
Iloeven,  Zool.  i,  p.  577;  Leuckart,  Supplement 
to  thesame,p.  126,andZoo7  C7«^era<c7<.Heft2; 
Gosse,  3Iar.  Zool.  ii.  p.  24;  Forbes  and  Han- 
ley, Brit.  Moll.  i.  p.  1 ; Vogd^,  Zool.  Brief e,  i. 
p.2o8;  Siebold,  Vergleich.Anat.'0.2%^-,  Lister, 
Fhil.  Trans.  1834 ; Huxley,  ihid.  1851,  and 
Tod(Ts  Cyclopccdia,  Art.  Tunicata-,  Caipen- 
ter,  071  the  Mic7-oscope,  p.  581 ; Krohn,  Archiv 
f.  N^aturgcsch.  1852.  i.  p.  53;  id.  3fulle7-’s 
Archil',  i852.  p.  312. 

TURBINOLINA,  D’Orb. — Consolidated 
with  Rosalina. 

TURMERIC.  See  Curcujia. 

TYMPANIS,  Er. — A genus  of  Phaci- 
diacei  (Asconiycetous  Fungi),  consisting  of 
homy  bodies  growing  on  branches  of  trees. 


The  testis  (<)  and 
strap-shaped  organs, 
alimentary  cantu,  or 


brealdng  out  through  the  bark.  T.  con- 
spersa  (fig.  771)  grows  upon  Rosaceous 


Fig.  771. 


T ympanis  conspcrsa. 

A collection  of  perithecia,  more  or  less  mature,  burstinir 
through  the  hark.  Magn.  10  diams. 


Fiir.  772. 


trees,  T.  saligiia  on 
the  privet.  In  the 
former  the  perithecia 
are  collected  in  tufts ; 
they  ai-e  first  closed, 
afterwards  opening 
into  cups,  the  disk  of 
which  IS  occupied  by 
the  hymenium,  bear- 
ing long  and  broad 
asci  containing  nu- 
merous spores  and,  ,, 
as  has  been  recenti;  a pTe^of  thl'^Z,  pL° 
shown  by  Messrs.  Ber-  through  soinc  of  the  open 
keley  and  Broome,  pcnthecia. 

sometimes  also  Sep-  so  diameters, 

tate  stylospores  simultaneously.  In  T.  sa- 
ligna  the  perithecia  occur  only  two  to  four 
together.  Tidasne  has  shown,  in  addition, 
that  the  plants  have  spermogonia  (which  are 
oblong  or  conical  bodies)  intermixed  with 
the  perithecia,  perforated  by  a terminal  pore 
(resembling  perithecia  of  Spheeria)  ; these 
are  lined  with  delicate  branched  filaments 
bearing  minute  corpuscles  (s^erwiada),  which 
when  matiu’e  escape  from  the  pore  in  a ten- 
dril (as  in  Cijtispo7-a)  if  moistened  or  pressed 
(see  also  Cenangium). 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  210 ; 
A7m.  Fat.  Hist.  2 ser.  rii.  p.  185;  Hook. 
Joui-71.  of  Botany,  iii.  p.  322  (1851);  Tidasne, 
Alin,  des  Sc.  Fat.  3 sdr.  xx.  p.  143,  pi.  16. 
figs.  15,  16 ; Fries,  Summa  Veg.  p.  399 ; 
Greville,  Sc.  Crypt.  FI.  pi.  335. 

TYNDARIDEA,  Boiy.  See  Zygnema. 

T YPHLINA,  Ehr. — An  imperfectly-exa- 
mined  genus  of  Rotatoria,  of  the  family 
Philodinaea. 

T.  vti'idis  (PI.  35.  fig.  33).  Foimd  in 

E^t- 

Bdbl.  Ehrenberg,  Bifus.  p.  483. 

U. 

ULOTIIRIX. — A genus  of  Confervoid 
Algae,  probably  referable  to  the  Conferva- 


V 
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ri- 
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cea5,  allied  to  Draparnaldia  and  Stigeoclo- 
nium.  They  consist  of  unbranched  fila- 
ments adhering  loosely  together  to  form  a 
mucous  stratum,  growing  upon  stones,  &c. 
in  fresh  water.  The  filaments  ai-e  com- 
posed of  short  hyaline  cells  (PI.  §.  fig.  6), 
tlie  green  contents  of  which  are  at  first 
granular,  adhering  to  the  walls  (a),  then 
contracted  into  transverse  hands  (6),  and 
finally  converted  into  two,  four,  or  more 
zoospores,  with  four  cilia  (c).  Hassall  ap- 
pears to  have  confused  these  plants  with 
the  OsciUatoriaceous  genus  Lyngbya:  his 
L.  muralis  is  appai-ently  the  true  plant,  his 
L.  copulata  perhaps  a Schizogonimn-,  the  rest 
of  his  species  belong  here,  since,  according 
to  Kiitzing,  Berkeley’s  Sphcm-oplea  crispa 
and  punctalis  belong  to  this  genus.  There 
appear  to  be  several  British  species  j but  we 
give  them  with  some  doubt. 

1.  U.  zonata.  Filaments  1-960"  in  dia- 
meter, joints  about  as  long  {Lynghya  zonata, 
Hass.  pi.  59.  figs.  2,  3,  6). 

2.  if.  pectinaiis.  Filaments  1-1800, 1-1200, 
1-960"  in  diameter,  joints  one-half  or  one- 
fourth  the  length ; fertile  cells  swollen  (^L. 
zonata,  Hass.  pi.  60.  figs.  1,  4,  5). 

3.  17.  crispa.  Filaments  very  long,  1-600" 
in  diameter,  joints  one-half  or  one-third  as 
long  ( Conferva  bicolor,  Eng.  Bot.  p.  2288). 

4.  U.  floccosa.  Filaments  1-2160  to 

1-1800"  m diameter,  joints  about  as  long 
{Lyngb.  floccosa,  Hass.  pi.  60.  figs.  1 & 2). 

6.  U.  punctalis.  Filaments  1-3000  to 

1-2500"  in  diameter,  regularly  torulose; 
joints  two  and  a half  times  as  long  as  broad 
(Lyngb.  2ntnctalis,  Hass.  pi.  00.  tig.  4 ; L. 
virescens,  fig.  3,  and  L.  vermicularis,  Hass, 
fig.  5,  are  scarcely  distinct  from  this). 

6.  U.  speciosa.  Filaments  1-780  to  1-420" 
in  diameter,  curled  j sterile  joints  one-half 
or  one-third  as  long. 

Bibl.  Kiitzing,  Sp.  Alg.  p.  345;  Tab. 
riiyc.  ii. ; Hassall,  Brit.  Fr,  Alg.  p.  219 ; 
Thuret,  Ann.  des  Sc.  Nat.  3 s6r.  xiv.  p.  222, 
pi.  18. 

ULYA,  Linn.  — A genus  of  Ulvaceae 
(Confcrvoid  Algae),  here  taken  in  the  sense 
of  Thuret.  The  plants  are  all  marine,  con- 
sisting of  broad,  green,  simple  or  lobed, 
membranous  fronds,  growing  upon  rocks 
and  stones.  They  are  distirrguished  from 
Monostroma  by  being  composed  of  a double 
plate  of  cellular  tissue,  arrd  from  Entero- 
niorpha  by  the  two  plates  being  permanently 
adherent,  and  not  separating  so  as  to  con- 
vert the  flat  plate  into  a sac.  The  cells  are 
rounded-angular  (PI.  5.  figs.  2 & 3),  arrd  are 


] 

at  first  filled  with  amorphous  green  coloitr- 
ing  matter,  which  subsequently  becomes 
collected  into  masses  (a),  rrltimately  con- 
verted into  numerous  zoospores.  Under  the 
influence  of  light,  these  soon  “ swarm  ’’  and 
break  out  from  the  cells  by  a pore  in  the 
outer  wall  (fig.  3 6).  The  emptied  cells 
give  a pale  colour  to  the  parts  of  the  frond 
where  they  are  situated.  The  zoospores 
appear  in  two  forms,  some  large  and  bearing 
foru-  cilia  (fig.  3 c),  others  much  smaller, 
and  possessed  of  only  two  cilia  (fig.  2 b). 
The  fronds  in  which  the  latter  occur  are 
generally  of  a yellower  coloru’.  Thm'et  has 
seen  both  kind^s  germinate.  As  defined  by 
that  author,  the  British  species  stand  as 
follows ; — 

1.  E.  Zactuca,  L.  Frond  broadly  ovate 
or  oblong,  6 to  18"  long,  and  several  inches 
wide  (Fnigl.  Bot.  pi.  1551 ; U.  latissima, 
Harvey  and  Greville ; Pliycoseris  gigantea, 
Kirtz.). 

/3.  latissima.  Frond  3'  or  more  long,  18" 
or  more  wide ; formd  in  the  muddy  water 
at  the  entrance  of  harbom’S  {Pliycoseris  My- 
riotrema,  Kiitz.  Sp.  Alg.). 

2.  U.  Linza,  L.  Frond  linear-lanceolate, 
6 to  24"  long,  \ to  1^"  wide.  ( U.  Lactuca, 
GreviUe,  Sc.  Crypt.  FI.  pi.  313;  Harvey, 
Fhyc.  Brit.  pi.  2^= Enter omoiplia  Grevillei, 
Thuret,  olim.) 

BrBL.  Harvey,  Brit.  Mar..  Alg.  p.  216, 
pi.  25  B ; Thuret,  M&m.  de  la  Soc.  de  Cher- 
bourg, ii.  (1854) ; Ann.  des  Sc.  Nat.  3 s^r. 
xiv.  p.  224,  pi.  20 ; Greville,  Harvey,  Kiitz- 
ing,  1.  cit.  supra. 

ULVACE^. — A family  of  Confervoid 
Algae.  Marine  or  freshwater  Algae,  con- 
sisting of  membranous,  expanded,  saccate 
or  tubirlar,  sometimes  filiform  fronds,  com- 
posed of  spherical  or  polygonal  cells,  united 
together  finnly  into  layers,  either  single  or 
double.  Reproduced  by  roundish  spores 
formed  fi’om  the  whole  contents  of  cells,  or 
by  ciliated  zoospores  formed  in  twos,  fours, 
or  many  in  each  cell.  British  genera : 

1.  TJlva.  Frond  plane,  simple,  or  lobed, 
formed  of  a double  layer  of  cells  closely 
packed,  producirrg  zoomores. 

2.  Enteromorpha.  Ir’ond  hollow,  simple, 
or  branched,  of  a single  layer  of  cells 
closely  packed,  forming  a sac  or  tirbe ; with 
zoospores. 

3.  3Ionostroma.  Frond  flat  or  saccate, 
simple  or  lacerate-lobed,  formirrg  a single 
layer  of  cells,  which  are  scattered  irr  a ho- 
mogeneous membrane ; with  zoospores. 

4.  Prasiola.  Fronds  meirrbranoirs,  lace- 
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rate-lobed,  formed  of  a single  layer  of  cells 
aiTanged  in  simple  or  compound  lines,  or  in 
^oups  multiple  of  four.  Spores  formed  from 
the  whole  contents  of  the  cells,  motionless. 

6.  ScMzogonmm.  Fronds  filiform,  dilated 
here  and  there  into  fiat  ribands  containing 
two  or  foiu’  rows  of  cells.  Spores  formed 
from  the  whole  contents,  motionless. 

ULVINA,  Kiitz. — A supposed  genus  of 
Algae,  founded  on  the  “ mother”  of  Vine- 
gar. (See  ViNEGAB  plant). 

Bill.  Kiitz.  Sp.  Alg.  p.  147. 
UiMBILICAIlIA,  Ke  ^yrophora,  A.ch.\ 
— A genus  of  Pyxinese  (Gjmnocai'pous  Li- 
chens). U.  pustulata  grows  on  rocks  in  va- 
rious parts  of  Britain.  It  is  remarkable  for 
the  tubercles  or  hollow  papillae  occuning 
on  its  surface.  The  apothecia  are  flat,  and 
at  first  black,  at  length  tuberculate.  Sper- 
mogonia  also  occiu’,  in  the  fomi  of  little 
tubercles  epntaining  a nucleus  of  densely 
packed  sterigmata,  enclosed  by  a thin  black 
rind.  The  species  in  which  the  disk  of  the 
apothecia  is  concentrically  plicate  foim  the 
proper  Gyrophorce  of  Ach. ; they  occur  on 
moimtain-rocks. 

Bibl.  Hook.  Brit.  Flor.  ii.  pi.  1,  p.  223 ; 
Tulasne,  Ann.  des  Sc.  Nat.  3 s^r.  xvii.  p.  207, 
pi.  5.  figs.  5-12;  Scluerer,  Bnum.  crit.  p.  25. 

UNICELLULAR  ALGiE.  See  Pal- 

MELLACILE. 

UNILOCULINA,  D’Orbigny.  — A genus 
of  Foraminifera,  of  the  order  Agathisteeia, 
and  family  Miliolida. 

Cliar.  ^lell  regular,  equilateral,  globular ; 
chambers  completely  embracing,  regularly 
wqimd  rormd  the  axis,  one  only  apparent, 
this  malring  a complete  revolution  aroimd 
the  preceding ; cavity  simple ; orifice  single, 
with  a tooth. 

In  the  other  genera  of  the  family,  each 
chamber  occupies  only  half  the  circum- 
ference, whilst  here  it  forms  a complete 
circle.  No  British  species. 

TJ.  indica  (PI.  42.  fig.  3). 

Bibl.  That  of  the  order. 

URATES.  See  Uric  acid  and  Urates. 

URCEOLARIA,  Ach. — ^A  genus  of  Par- 
meliaceaj  (G}Timocarpous  Lichens),  included 
under  Barmelia  by  Files,  but  agreeing  in 
almost  every  pai-ticular  with  Lecanora. 
JJ.  scruposa,  the  commonest  species,  grows 
on  heaths,  walls,  and  rocks.  The  disk  of 
the  apothecia  is  black,  and  the  border 
crenated.  The  spores  are  cellular  or  multi- 
locular  (PI.  29.  fig.  17).  The  spermogonia 
are  scattered  over  the  thaUus,  sometimes  in 
the  outer  wall  of  the  (thallodal)  border  of 


the  apothecia;  they  are  very  inconspicuous, 
on  account  of  the  light  colour  of  their 
ostiole. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  175 ; 
Tulasne,  Atm.  des  Sc.  Nat.  3 s6r.  xvii.  p.  172, 
pi.  4.  figs.  5-14 ; Schierer,  Enum.  crit.  p.  85. 

URCEOLARIA,  Duj. — A genus  of  In- 
fusoria, consisting  of  Xf.  stelKna,  D.  {=Tri- 
chodina  pediculus,  E.),  and  three  doubtful 
species  described  by  Mfiller. 

Bibl.  Dujardin,  Inf  us.  p.  525. 
URCEOLARINA,  Duj. — A family  of 
Infusoria. 

Char.  Body  variable  in  foim,  alternately 
top-shaped  pr  hemispherical,  or  globular, 
sometimes  ciliated  all  over,  furnished  at  the 
ujiper  and  anterior  end  with  a marginal  row 
ot  yeiy  large  cilia,  spirally  an-anged,  and 
leading  to  the  marginal  mouth ; sometimes 
swimming,  sometimes  temporarily  fixed  by 
means  of  the  cilia  of  the  posterior  end. 

This  family  includes  the  genera  Ophrydia, 
Stentor,  TJreeolaria,  and  Urocentrum. 

Bibl.  Dujardin,  Infos,  p.  518. 

UREA. — This  substance  ocem’s  normally 
in  the  mine  of  man  and  the  carnivora,  in 
miall  quantity  in  that  of  the  herbivora ; also 
in  the  amniotic  liquid,  and  the  vitreous  and 
aqueous  humours  of  the  eye.  Pathologi- 
cally, it  is  found  in  the  blood,  dropsical 
effusions,  vomited  liquids,  and  doubtfully  in 
the  saliva,  the  bile,  and  perspiration. 

When  pm-e,  it  forms  colourless  four-sided 
prisms,  sometimes  longitudinally  stilated, 
and  with  one  or  two  oblique  tennmal  facets. 
The  crystals  are  readily  soluble  in  water  and 
alcohol,  but  not  in  pure  lether. 

Wlien  nitric  or  oxalic  acid  is  added  to  a 
solution  of  m’ea,  the  nitrate  or  oxalate  sepa- 
rates in  the  crystalline  form. 

The  nitrate  of  m-ea,  when  rapidly  formed, 
consists  of  iiTegularly  aggregated  scaly  cry- 
stals (PI.  9.  fig.  18  c) ; when  more  slowly 
fomied,  rhombic  or  hexagonal  plates,  or  di- 
stinct prisms  (Pi.  9.  fig.  18  a,  b).  The  cry- 
stals of  the  niti-ate  of  soda  (PI.  6.  fig.  19) 
bear  some  resemblance  to  those  of  the  m-ea 
salt. 

The  crystals  of  the  oxalate  of  urea  some- 
what resemble  those  of  the  nitrate,  the 
rhombic  form  being  evident. 

Bibl.  That  of  Chemistry,  Animal. 

UREDINEI. — The  genus  Uredo  is  shown 
by  Tidasne  to  have  no  satisfactory  claim  to 
a distinct  existence,  since  the  structiu'es 
which  have  represented  it  appear  to  be 
merely  a form  of  the  reproductive  organs 
common  to  a number  of  plants,  which,  in 
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their  most  perfect  state,  represent  the  ge- 
nera Puccinia,  PhragmUltum,  Uromyces,  &c. 
These  constitute  tlie  genera  of  the  family 
Uredinei. 

Of  the  genus  Phragmidium,  P.  hulbosum 
(Ptccinia  rubi,  Schaer.)  is  a species  com- 
monly occurring  on  the  leaves  of  brambles, 
fomimg  reddish,  then  orange,  and  finally 
blackish  rusty  spots  770 

(fig.  773).  Tlie  first  " ' 

signs  of  reproductive 
organs  appear  in  the 
middle  of  the  spots 
on  the  upper  face  of 
the  leaf,  consisting 
of  a few  minute 
imilocular  cavities 
(sper7nogmia)  exca- 
vated in  the  leaf, 
with  a little  flat  os- 
tiole ; in  these  occur 
ovate  spennatia  (see 
^Ecidium),  which 
are  accompanied  by 
a yellowisn  mucous  “Uredo  ruborum.” 
limdd,  and  ai’e  ex- 
pelled  with  this  in  the  fonn  of  drops.  Sub- 
sequently to  this,  the  Z7re<Zo -fruits  are  de- 
veloped, mostly  on  the  lower  face  of  the 
leaf,  at  the  back  of  the  spermogonia,  or 
more  rarely  on  the  upper  face,  in  a circle 
around  them.  They  are  pulverulent  patches 
(fig.  773),  solitary  or  a few  together;  and  a 
vertical  section  (fig.  774)  shows  them  to 
consist  of  pai’aphyses  (fig.  775),  and  simple 
or  branched  short  filaments  bearing  globose 
styloqwres  (fig.  776),  which  soon  become 
detached,  and  in  ripening  acquire  an  echi- 
nate  outer  coat  with  numerous  pores.  When 

Fig.  774. 


Leaf  of 


Vertical  section  of  the  same  Uredo-fruit,  with  parn- 
]ihyscs  and  imperfect  stylosporcs.  Magnified  JfiO  diams. 

these  germinate,  they  produce  merely  a long 
slightly  branched  filament.  Finally  the 
perfect  fruits  (spores)  appear  on  the  same, 
or  in  distinct  sori  (on  tne  lower  face  of  the 
leaf),  in  the  form  represented  in  lig.  566 


(p.  642).  The  loculi  of  these  have  each 
three  or  fom’  pores  in  the  upper  part  of  the 
side-walls,  whence  emerge  in  germination 
(in  spring)  short  tubular  filaments,  which 


Fig.  776. 


Fig.  776. 


Fig,  775.  Separate  paraphysea. 

Fig*  776*  Uetachetl  pedicels  with  stylcspores. 
lilagnificd  4d0  diameters. 

soon  divide  into  foiu*  cells,  from  each  of 
Fig.  777. 


Vertical  section  of  the  sorus  of  “ Uredo  suaveolens,” 
with  immature  stylospores.  Magnified  4fi0  diameters. 


Ripe  stylospores  of  the  same,  germinating. 
Magnified  l60  diameters. 

which  arises  a minute  " sporidium  ” borno 
on  a pointed  sterigmatous  process. 
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Puccmia  compositm'imi  exhibits  very  si- 
milar pliienomena  ; its  Urcclo-fruit  has  Deen 
described  as  Uredo  suaveolens.  Fig.  777 
represents  a vertical  section  through  an  im- 
mature sorus  of  this  j fig.  778  some  of  the 
sti/lospores  detached  and  germinating ; the 
outer  spinulose  coat  is  here  fully  developed, 


Fig.  779.  Fig.  780. 


Deformed  stylosporcs,  with  the  epinulose  eoat  developed. 
Magnified  460  diameters. 

and  the  tubular  filaments  are  seen  emerging 
from  the  pores.  The  spores  of  the  perfect 
fruits  of  this  genus  differ  from  those  of 
Phragmidium  in  being  only  bilocidar,  or,  by 
abortion,  unilocular  (see  Puccinia). 

In  .iEcidium,  Cystopus,  and  some  other 
genera,  only  spermogonia  and  stylosporous 
fruits  ( Uredo-fndts,  Tulasne)  haA^e  been 
obserA'ed.  In  Cronartium,  spermogonia  are 
imknoAvn,  but  the  Uredo-irxdt  exists.  In 
Podisoma  both  spermogonia  and  Cfredo-fruits 
are  unknown  ; in  both  of  these  genera  the 
perfect  fruits  are  placed  on  a ffeshy  columella 
or  ligula. 

We  subjoin  Tulasne’s  synopsis  of  the 
family;  but  as  his  generic  characters  are 
far  too  long  to  transcribe,  vre  can  only  cite 
the  tj^pical  species. 

I.  Alhuginei  (Avhite  or  pale  yellow,  hetero- 

sporous). 

1.  Cystopus,  L4v.  (Type,  Uredo  Candida, 
Pers.). 

II.  JEcidinei  (-with  a peiidium,  homoeospo- 

rous). 

2.  CcRoma,  Tub  (Type,  Uredo  euonymi, 
Mart. ; U.  innguis,  Duhy). 

3.  ^cidium,  Lk.  (T^T^e,  AEc.  cichorn- 
cearum,  D.C. ; AE.  tussilagmis,  Pers.;  Ai. 
violarimi,  D.C.). 

4.  Roestelia,  Rebent,  Fr.  (Type,  AEc.  can- 
cellatum,  Pers.). 

5.  Peridermimn,  Lk.  (Type,  Per.  pini. 
Fries). 

III.  3Ielampsorei  (solid,  pulvinate,  biform). 

6.  Melampsora,  Cast.  (Type,  Uredo  popu- 
lina,  Pers. ; U.  capreearum,  D.C.). 

7.  Coleosporium,  L^v.  (Type,  Uredo  rhi- 
nanthacearum,  D.C. ; U.  campanulce,  Pers.). 

IV.  Phragmidiacei  (pulvendent,  biform,  in- 
fuscate ; centre  of  the  family). 

8.  Phragmidium,  Lk.  (Types,  Phragm. 


ino'assatum,  bulbosum,  with  Uredo  ruhorum, 
D.C. ; Puccinia  potcntillce,  Pers.,  with  U. 
potentillanim,  D.C.). 

9:  Triphragmium,  Lk.  (Type,  T.  ulmari^a, 
Lk.). 

10.  Piccinia,  Lk.  (Type,  Picc.  composi- 
tanim,  Schl.,  with  Ur.  suaveolens,  Pers. ; P. 
grantmis,  Pers.,  with  Ur.  Imearis,  Pers.). 

11.  Uromyces,  Lk.  (Type,  Uredo  jiearia. 
Alb.  and  Schw.). 

12.  Pileolaria,  Cast.  = Uromyces  ?,  which 
itself  may  consist  of  species  of  Piccinia  with 
spores  unilocular  by  abortion. 

V.  Ptccinid  (ffeshy,  ligulate,  or  tremelli- 
form,  naked,  and  imiform  in  the  fruits ; 
the  largest  plants  of  the  family). 

13.  Podisoma,  Lk.,  Fr.  (Type,  P.  juniperi 
communis). 

14.  Gytnnosp>orangium,  Lk.,  Nees,  Fr. 
(Type,  G.  juniperinum,  Fr.). 

VI.  Cronartiei  (peridiate,  bifonn,  ligate ; 
perhaps  the  most  highly  organized  of 
all  the  genera). 

16.  Cronartium  (Type,  Cr.  asclepiadeum, 
Fr.,  with  Uredo  vincetoxici)  Cr.  pceonice, 
with  Ur.  paoniee.  Cast.). 

Genera  cancelled  by  Tulasne: — Uredo, 
Epitea,  Podocystis,  Trichobasis,  Lecythea, 
Physonema,  Solenodonta. 

Genera  refeived  to  Usthaginf.i  ; Usti- 
lago,  TUletia,  Theeaphora.  Doubtful  Usti- 
laginei : Protomyces,  Polycystis,  Testicidaria. 

Bibl.  Berk.  Brit.  Flor.ii.  pt.  2.arts.^a(/., 
Puce.,  Uredo,  ^-c. ; Ann.  Nat.  Hist.  i.  p.  264, 

2 ser.  V.  p.  463 ; Tulasne,  Ann.  des  Sc.  Nat.  3 
s6r.  vii.  p.  12,  4 s6r.  ii.  p.  77 ; L^veille,  ibid. 

3 s^r.  viii.  p.  369;  De  Baiy,  Brandpilze, 
Berlin,  1853;  Fries,  Summa  Veg.  p.  509; 
Unger,  Exanthem.  Plant. ; and  the  works 
cited  imder  the  Genera. 

UREDO,  Pers.  See  Uhedinei. 

URIC  ACID  and  URATES,  or  lithic  acid 
and  lithates. — Uric  acid  may  easily  be  pro- 
cured in  small  quantity  fi-om  human  mine, 
by  adding  a few  drops  of  dilute  mmiatic 
acid,  and  setting  the  liquid  aside  for  some 
hours,  when  it  subsides  in  crystals.  In  lai'ger 
quantity  it  may  be  obtained  by  heating  the 
excrement  of  serpents  with  excess  of  dilute 
solution  of  potash,  until  the  odour  of  am- 
monia has  disappeared,  and  filtering  the 
solution  whilst  hot  into  dilute  mmiatic  acid, 
when  it  falls  in  a colourless  state.  Or  the 
excrement  may  be  digested,  without  heat, 
with  excess  of  sfrong  sidphmic  acid,  the 
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mixture  set  aside  that  the  impurities  may 
subside,  and  subsequently  poiu’ed  g-radually 
into  a large  quantity  of  distilled  water. 

It  exists  also  in  the  excrement  of  birds, 
in  the  urine  of  MoUusca  and  inseets,  and  of 
all  the  Mammalia,  excepting  those  which 
are  herbivorous ; it  has  also  been  found  in 
the  human  blood,  of  which  it  is  probably  a 
nonnol  constituent  in  minute  quantity,  al- 
though mostly  secreted  with  the  mine  as 
soon  as  formed. 

In  the  natural  state  of  solution  in  the 
urine,  rmc  acid  exists  combined  with  soda 
and  anunonia  j but  it  is  frequently  found  as 
an  abnormal  deposit  in  the  human  mine, 
and  is  often  precipitated  after  the  secretion 
has  been  evacuated,  fr’om  the  occurrence  of 
an  acid  fermentation.  The  crystals  of  the 
free  acid  are  sometimes  also  met  with  in  the 
mine  or  excrement  of  the  low^er  animals,  as 
Insects,  &c. 

Uric  acid  is  but  little  affected  by  water, 
alcohol,  acetic  or  muriatic  acid ; slowly  so- 
luble in  solution  of  ammonia,  but  readily  in 
solution  of  potash,  from  which  it  is  re-pre- 
cipitated by  a dilute  acid. 

The  crystals  belong  to  the  right-rhombic 
prismatic  system. 

Their  various  forms  are  represented  in 
PI.  8.  figs.  1-10,  and  fig.  15.  Those  in  fig.  1 
are  frequently  met  with  as  natural  deposits 
fr'om  human  urine,  although  most  of  the 
same  forms,  with  those  in  fig.  15,  are  also 
foimd  in  the  artificially  precipitated  acid. 
The  most  common  and  characteristic  form 
is  the  rhomb  (a),  the  side  %iew  being  linear 
or  rectangidar.  "WTien  the  m-ine  is  strongly 
acid,  the  crystals  often  appear  striated  from 
the  presence  of  linear  fissm-es  (c,  d).  Some- 
times they  are  naiTow^er  and  more  elongate, 
wdth  a prismatic  fonn  (e).  They  are  fre- 
quently aggregated,  and  either  fused  into 
twin  ciystais  (/,  g),  or  form  aigrettes  or 
tufts  (k,  I,  m,  n,  o).  The  other  forms  are 
noticed  in  the  description  of  the  plate. 

The  crystals  fonning  a natural  deposit  are 
almost  invariably  coloured,  from  combining 
with  the  colouring  matter  of  the  urine; 
sometimes  their  colour  is  very  brilliant 
(fig.  4) ; they  may  also  be  coloured  artifi- 
cially by  pi’ecipitation  fr’oni  a solution  of 
purpurate  of  ammonia  (fig.  3),  madder,  &c. 

1 he  test  for  uric  acid  is  the  production  of 
the  colour  of  purpurate  of  ammonia  or  mu- 
rexide,  which  may  be  effected  by  dissolving 
the  crystals  or  suspected  substance  in  a 
small  quantity  of  dilute  nitric  acid,  gently 
evaporating  the  solution  to  di’ynoss,  anil 
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adding  a little  ammonia  to  the.  residue,  or 
exposing  it  to  the  vapour  of  ammonia,  when 
the  red  colour  becomes  visible.  But  the 
rhombic  form,  when  present,  with  the  action 
of  potash  and  dilute  acid,  would  be  sufficient 
to  distinguish  uric  acid  fr’om  most  sub- 
stances. 

The  formation  of  the  crystals  of  uric  acid 
presents  an  interesting  olnect  for  examina- 
tion. A drop  or  two  of  solution  of  uric  acid 
in  potash  is  first  placed  upon  a slide  and 
covered  with  thin  glass ; a little  dilute  mu- 
riatic acid  is  then  applied  to  the  edge  of 
the  liquid,  or  a drop  of  strong  acetic  acid 
placed  near  its  edge,  so  that  the  vapom'  may 
be  absorbed  by  the  liquid.  The  latter  soon 
becomes  turbid,  fr’om  the  foiination  of  a pre- 
cipitate of  numerous  molecules  and  granules. 
If  the  tm-bid  lig^uid  be  watched  under  the 
microscope,  a minute  crystal  wdll  presently 
be  seen  to  form  suddenly  in  some  part  of 
the  field.  The  molecules  and  granules  then 
slowly  dissolve  immediately  around  the  cry- 
stal, leaving  this  in  the  middle  of  a clear 
space.  The  crystal  now  enlarges,  and  the 
surrounding  molecules  gi’adually  disappear, 
until  they  at  last  entirely  vanish  fr'om  the 
field.  By  careful  inspection,  it  may  easily 
be  seen  that  the  crystal  is  not  formed  by 
the  confiux  of  the  precipitated  molecules, 
but  is  deposited  from  a state  of  solution. 

Some  crystals  of  uric  acid  polarize  light 
splendidly,  and  some  of  the  feathery  crystals 
(PI.  8.  fig.  8 e)  possess  considerable  analytic 
power. 

The  forms  of  the  crystals  and  crystalline 
groups  of  the  rrrates  are  represerrted  in  PI.  8. 
fags.  11-14 ; they  are  not  very  characteristic, 
and  the  aid  of  chemistry  is  reqrrired  for  de- 
termining with  certainty  the  composition  of 
the  respective  crystals. 

The  urate  of  ammonia  may  be  prepared 
artificially  by  adding  ammoiria  to  a boiling 
mixtirre  of  rrric  acid  and  water ; the  urate  of 
lime  by  mixing  rrrate  of  potash  with  chloride 
of  calcirtm ; the  rrrate  ot  soda  by  dissolving 
uric  acid  in  solution  of  soda ; and  the  rrrate 
of  magnesia  by  mixing  solutions  of  srrlphate 
of  maraesia  and  rrrate  of  potash. 

See  Urinary  Deposits. 

Bebl.  That  of  Chemistry,  Animal. 

URINiVRY'  DEPOSITS.— We  shall  give 
here  a list  of  the  deposits  most  commonly 
occurrurg  in  the  human  urine,  wdth  the  re- 
ferences to  the  plates  in  wdrich  they  are 
represented,  and  the  articles  in  w'hich  they 
are  described. 

Since  the  publication  of  the  important 
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paper,  by  Vigia  (L' Experience,  1839),  in 
which  moat  of  these  deposits  were  first 
illustrated,  the  use  of  the  microscope  has 
constantly  been  called  in  to  aid  in  their 
detection.  In  regard  to  the  pathological 
indications  afforded  by  their  presence,  upon 
which  we  cannot  enter,  it  may  be  remarked 
that  most  of  the  deposits  are  formed  after 
the  evacuation  of  the  urine. 

Uric^  acid.  PI.  8.  figs.  1,  2 ; and  Urates, 
PI.  8.  figs.  11  c,  d,  e,  13  a,  14  a (Uric  acid 
and  Urates). 

Oxalate  of  lime.  PI.  9.  figs.  9,  10, 11,  12 
(Lime,  Salta  of).  The  concretionary  forms 
of  this  salt  (figs.  10, 11, 12)  are  more  slowly 
acted  upon  by  reagents  than  simple  crystals. 

Ammonio-phosphate  of  magnesia.  PI.  9. 
figs.  1,  2,  3,  4 (Magnesia,  Salts  of). 

Carbonate  of  lime,  PI.  9.  fig.  8 (Lime, 
Salts  of). 

Cystic  oxide.  PI.  9.  fig.  6 (Cystic  oxide). 

Blood-corpuscles.  PI.  40.  fig.  21,  espe- 
cially the  form  fig.  21  e (Blood). 

Mucous  corpuscles.  (PI.  1.  fig.  5 (Mouth, 
p.  472). 

Pus-corpuscles.  PI.  30.  figs.  4,  5 (Pus). 

Spermatozoa.  PI.  41.  fig.  25  (Sperma- 
tozoa). These  are  found  in  the  lU’ine  of 
the  female  for  several  days  after  intercom’se ; 
and  we  have  detected  them  in  the  uterus 
more  than  a fortnight  after  the  same. 

Sarcina.  PI.  3.  fig.  5 (Sarctna). 

Fungi.  Penicillium  (fig.  557,  page  533; 
PI.  20.  fig.  15)  and  Torula  (PI.  20.  fig.  7). 
The  spores  of  Penicillium  foiTU  the  so-called 
small  organic  globules. 

Casts  of  the  tubuli  uriniferi.  The  extreme 
diameter  of  these  is  rather  less  than  that  of 
the  tubules ; but  they  are  often  much  more 
slender.  They  are  cylindrical,  generally 
wavy,  sometimes  hollow,  at  others  solid. 
Some  are  very  transparent,  finely  granular, 
and  are  composed  of  fihrine ; others  consist 
entirely  of,  or  contain  imbedded  in  them, 
renal  epithelial  cells,  with  or  without  glo- 
bules of  fat  either  free  or  within  the  cells ; 
they  sometimes  also  contain  mucous  and 
pus-coipuscles,  with  hlood-globules ; some 
of  the  epithelial  cells  occasionally  contain 
lithates.  The  epithelimn  of  the  bladder 
agrees  essentially  in  structm’e  with  that  of 
the  pelvis  of  the  kidney  (Kidney,  p.  405). 

Bibl.  That  of  Chemistry,  Animal ; Leh- 
mann, Phys.  Chem. ; Bird,  Urinary  Depo- 
sits ; Schmidt,  Versueh.  ^c. ; Giiffith,  Uri- 
nary Deposits,  and  3Ied.  Gaz.  1843. 

URNATELLA,  Leidy.  — A genus  of 
li-eslnvatcr  Polyzoa. 


Not  yet  found  in  Britain. 

Bibl.  Leidy,  Proc.  Acad,  Nat.  Sc.  Phila- 
delphia, V.  & vii. ; and  Allman,  Freshwater 
Polyzoa,  117. 

UROCENTRUM,  Nitzsch,  Ehr. — A ge- 
nus of  Infusoria,  of  the  family  Vorticellina. 

Char.  Free,  no  pedicle;  tail  awl-shaped ( 
cilia  absent  from  the  body,  but  forming  an 
anterior  crown ; mouth  not  spiral. 

U.  turbo  (PL  25.  fig.  14).  Body  h}’’aline, 
ovate,  trilateral,  tail  one-third  the  length  of 
the  body.  Aquatic ; length  1-430  to  1-290". 

Bibl.  Ehrenberg,  Inf  us.  p,  268. 

UROCOCCUS,  Hassall.  — A genus  of 
Palmellacese  (Confervoid  Algai),  remarkable 
for  the  peduncular  processes  fonned  by  the 
gelatinous  coats  of  the  cells.  The  cells  are 
invested  by  a gelatinous  coat  or  “mem- 
brane” (like  that  of  Glceocapsa),  which  is 
originally  simple ; but  new  gelatinous  layers 
are  successively  produced  on  the  immediate 
siu'face  of  the  cell-contents,  and  as  each  new 
one  is  foimed,  the  preceding  layer  is  rup- 
tured on  one  side  and  partially  throvm  off, 
the  cell  with  its  new  layer  lying  in  the  pre- 
ceding layer  as  in  a cup ; by  the  repetition 
of  this  process  the  cup-like  exuviae  accumu- 
late, packed  one  within  another  so  as  to 
foim  a pedimcle  the  stnictiue  of  which  may 
botToughly  compared  to  a pile  of  wooden 
washing-bowls  or  tea-cups  standing  one  in 
another.  When  the  cell -contents  divide 
into  two  portions,  the  peduncles  bifurcate 
(PI.  3.  fig.  7).  The  striae  indicating  the 
successively  shed  coats  are  more  or  less  di- 
stinct in  different  species,  and  probably  in 
different  conditions  of  the  same.  Several 
species  are  named  by  Hassall,  but  no  satis- 
factoiy  distinctive  characters  are  given.  The 
cell-contents  of  four  are  blood -red.  U. 
Hookerianus  is  represented  in  PI.  3.  fig.  7 ; 
U.  msignis  is  very  much  larger;  U.  All- 
manni  and  U.  cryptophila  are  much  alike, 
and  neither  present  the  striae.  A gi’een 
species  is  also  described  with  the  sjmonym 
(erroneous  ?)  of  Chlorococcum  murah,  Grev. 

The  mode  of  reproduction  is  unknown. 

Bibl.  Hassall,  Brit.  Mar.  Alg.  p.  322, 
pi.  80 ; A.  Braun,  Verjiingung,  l^-c.  {Bay  Soc. 
Vol.  1853,  p.  178). 

UROGLAUCINE.  — This  substance, 
which  was  first  detected  by  Heller,  may  be 
obtained  by  evaporating  human  mine  with 
concenti'ated  nitiic  acid  (PI.  9.  fig.  20).  Its 
true  nature  is  unlmmvn,  but  it  is  probably  a 
product  of  the  decomposition  of  the  colour- 
ing matter  of  the  urine ; it  has  perhaps  some 
relation  with  indigo. 


UROGLENA. 


USNEA. 


[ 71 

Bmi..  Heller,  Archiv  f.  phys.  Chemie 
und  Mikrosk. ; Lehmann,  Physiolog.  Chem. ; 
Funke,  Atlas,  &c. 

UROGLENA,  Ehr.— A supposed  genus 
of  Volvocinese  (Confen’oid  iUgce),  consist- 
ing of  a family  of  zoospore-like,  individuals 
arranged  at  the  periphery  of  a menibranous 
sphere,  as  in  Volvox,  hut  said  to  differ  from 
that  genus  in  having  only  one  ciliimi,  and 
also  a basal  prolongation  or  tail  running 
toward  the  centre  of  the  sphere.  V.  Volvox 
is  described  as  a sphere,  1-95”  in  diameter, 
^vith  yellowish  corpuscles  1-1728"  long,  ex- 
clusive of  the  tail,  which  is  three  or  fom 
times  as  long.  Inhabiting  bog-pools.  We 
very  much  doubt  whether  it  is  distinct  from 
Volvox. 

Bibl.  Ehrenb.  Infus.  p.  61. 

UROLEPTUS,  Rhr. — A genus  of  Infu- 
soria, of  the  family  Colpodea. 

Char.  Eye-spot  absent;  no  tongue-like 
process,  nor  proboscis ; a tail  present. 

1.  U.  piscis  (PI.  25.  fig.  15  a)  = Oxytricha 
caudata,  Duj.  Body  terete,  subturbinate, 
gradually  narrowed  behind  into  a tail ; in- 
ternal granides  green.  Aquatic ; length 
1-288  to  1-144". 

2.  Z7.  lamella  (PI.  25.  fig.  15  6).  Body 
depressed,  hyaline,  linear -lanceolate,  flat 
and  very  slender.  Aquatic ; length  1-21,6". 

Three  other  species. 

Bibl.  Ehrenberg,  Infus.  p.  358. 

UROMYCES,  Lk. — ^A  supposed  genus 
of  Uredinei  (Coniomycetous  Fungi),  per- 
haps not  properly  separated  from  Puccinia, 
but  distinguished  from  the  ordmai7  state  of 
that  genus  by  the  unilocular  spores  of  the 

e"ect  fruit  (see  Ubedinei  and  Puccinia). 

genus  Pileolaria,  Cast.,  does  not  appear 
to  differ  from  Uromyces  in  any  essential 
particular.  The  Uromycetes  are  rusts  oc- 
curring upon  leaves,  presenting  at  least  two 
fomis  of  fructification  {spermoyonia  have 
not  yet  been  observed),  viz.,  1.  Uredo-fruits, 
consisting  of  stylospores  unaccompanied  by 
paraphyses,  which  nave  been  described  as 
species  of  Trichobasis,  L(5v.,  and  2.  the  per- 
fect fruit,  resembling  that  of  Puccinia,  but 
with  unilocular  spores,  unaccompanied  by 
paraphyses.  Ur.  ficarice,  L4v.  (Uredo  fi- 
carice,  Alb.  and  Schw.)  is  not  uncommon 
on  Ranunculacese,  U.  a^endiculatus,  Lk. 

( Uredo  appmdiculosa,  Berk.)  on  various 
Lemiminosa). 

Bibl.  Berk.  Bnt.  Flor.  ii.  pt.  2.  pp.  380, 
382 ; Tulasne,  Ann.  des  Sc.  Nat.  4 s4r.  ii. 
pp.  145  & 185 ; Ldveilld,  ibid.  3 siSr.  viii. 
p.  370 ; Do  Bary,  Brandpilzc,  p.  33. 
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URONEMA,  Duj.— A genus  of  Infusoria, 
of  the  family  Enchelia. 

Char.  Body  elongate,  narrowed  in  front, 
slightly  curved,  surrounded  with  radiating 
cilia,  and  with  a long,  straight  cilium  be- 
hind. 

U.  marina  (PI.  25.  fig.  16).  Body  colour- 
less, semitransparent,  nodular,  and  with 
four  or  five  faint  longitudinal  ribs.  Marine ; 
length  1-570". 

Bibl.  Dujardin,  Infus.  p.  392. 

UROPODA,  Latr. — A genus  of  Arach- 
nida,  of  the  order  Acarina  and  family  Ga- 
masea. 

Chai-.  Palpi  and  rostrum  inferior ; dorsal 
shield  consisting  of  a single,  broad,  circular 
or  oval  piece ; legs  nearly  equal ; body  fre- 
quently with  a caducous  anal  pedimcle. 

U.  vegetans  (PI.  2.  fig.  25).  Sixth  joint 
of  legs  longest.  The  peduncle  forms  a 
homy  filament,  secreted  from  the  anus,  and 
serving  to  attach  the  body  to  Coleopterous 
insects,  of  which  this  animal  is  the  para- 
site, although  it  is  sometimes  found  imder 
stones. 

Four  other  species,  most  of  them  doubtfid. 

Bibl.  Duges,  Ann.  d.  Sc.  Nat.  2 s6r.  ii.  29; 
Gervais,  Walckenaei''s  Arachniden,  iii.  220. 

UROSTYLA,  Ehr.— A genus  of  Infu- 
soria, of  the  family  Oxytrichina. 

Char.  Body  ciliated ; styles  present,  but 
no  hooks. 

On  the  under  surface  of  the  posterior  pai’t 
of  the  body  is  a small  cleft,  with  styles. 

U.  grandis  (PI.  25.  fig.  17).  Semicyliu- 
drical,  subclavate,  rounded  at  the  ends,  an- 
terior portion  slightly  thickened.  Aquatic ; 
length  1-144  to  1-96". 

Bibl.  Ehrenberg,  Infus.  p.  369. 

URTICA,  L. — The  botanical  name  of  the 
genus  to  which  the  stinging-nettle  belongs 
(see  Stings).  The  plants  yielding  the  fibre 
of  Chinese  grass-clotli,  and  Pay  a,  are  placed 
by  some  authors  under  Urtica,  by  others 
under  Boehmebia. 

USNEA,  Ach. — A genus  of  Parmeliaceai 
(Gymnocarpous  Lichens),  vdth  a somewhat 
cmstaceous  branched  thallus,  bearing  pel- 
tate apothecia,  which  often  have  a ciliated 
margin.  U.  barbata  is  common  oh  park- 
pales  and  old  trees,  U.  jlorida  and  plicata  in 
similar  situations,  mostly  in  mountainous 
regions ; it  is  po.ssible  they  are  all  forms  of 
one  species.  The  pendulous  fibrillous  thal- 
lus and  ciliated  apothecia  of  U.  barbata  are 
very  characteristic. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  230; 
Schterer,  Enum.  Crit.  p.  3. 
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USTILAGINEI. — A family  of  Coniomy- 
cetous  (P)  Fimgi  related  to  the  Uredinei, 
by  tbeir  growing  in 
the  interior  of  the  organs  (especially  the 
ovaries  and  anthers)  of  Flowering  Plants, 
causing  deformity,  absorption  of  the  internal 
tissue,  and  its  replacement  by  a pulverulent 
^bstance  consisting  of  the  spores  of  the 
T ungi.  In  the  earlier  stages,  the  infected 
organ  exhibits  either  a gi-umous  mass,  or 
.^terwoven  filamentous  mycelium,  from 
■wiach  acrogenous  spores  arise ; finally  the 
mycelium  disappears,  and  a dark-coloured 
(often  fcetid)  powder  remains,  composed 
entirely  of  the  spores,  which  are  simple,  or 


Fig.  781.  Fig.  782.  Fig.  783. 


Thecaphora  deformans.* 

Compound  spores,  entire  and  broken  up. 
lilagnificd  460  diameters. 

more  rarely  compound  (figs.  784,  785),  I e. 
several  coherent  -ndthin  a common  coat,  at 
length  free  (figs.  781-783),  smooth  or  im- 
equally  echinate  or  reticulated. 

They  are  thus  divided  by  Tulasne : — 

I.  TIstilaginei  veri : 

Sti’oma  at  first  mucilaginous  or  grumous- 
mucous,  entire,  or  soon  broken  up  into 
variously-conglomerated  masses,  afterwards 
dmded  into  unappendaged  spores ; few  or 
no  filaments  persistent. 

1.  Ustilago.  Spores  simple. 

2.  Thecaphora.  Spores  compoimd. 

II.  Tilletiei.  Stroma  composed  of  inter- 
woven fragile  filaments ; spores  acrogenous 
on  their  ramules,  hence  often  appendaged 
when  fi’ee. 

3.  Tilletia. 

Polycystis,  L4v.  and  Testicularia,  Klotsch, 
are  doubtful.  Protomyces,  Unger,  is  ap- 
parently allied  to  Tilletia, 

The  species  of  Ustilago  are  very  numerous 
(see  Ustilago).  The  Thecapho}'<e  wq  fewer 


and  more  rare ; T.  deformans  is  an  Algerian 
pknt,  infesting  Medicago  trihdoides.  Til- 

infests  com-gi-ains  and  other  grasses, 
I.  Canes  being  the  Uredo  Caj-ies,  D.C.,  and 
U.  fcdxda,  Bauer,  forming  the  foetid  blight 
called  Bimt,  or  pepper-brand,  of  com  (seo 
Tilletia).  ^ 

Q'ulasne  has  observed  the  germination  of 
the  spores  in  some  Ustilagines  and  in  Til- 
letia-, they  produce  filamentous  processes, 
from  which  arise  pedicels  (basidia)  bearing 
minute  ‘ sporidia,’  as  in  the  Uredinei 

Bibl.  Berk.  ^n'<.  FI.  (art.  Uredo):  Tu- 
lasne, A}m.  des  Sc.  Nat.  3 sdr.  vii.  p.  5 
4 s4r.  ii.  p.  157 ; DeBaiy,  Brandpike-,  Bauer 
and  Banks  in  Curtis's  Tract.  Obs.  on  Brit. 
Grasses,  London,  1805 ; Unger,  Exantheni 
Plant. 

_ USTILAGO,  Fries. — A genus  of  Ustila- 
ginei  (Conioniycetous  F ungi),  fomiing  smuts, 
infesting  the  ears  of  com  and  other  grasses, 
the  ovaries  and  anthers  of  other  Flowerino* 
Plants,  and  in  some  cases  the  leaves  and 
stems  of  plants.  The  interior  of  the  organ 

Fig.  786.  Fig.  787. 


Fig.  786  Ustilago  Carbo,  on  oats.  Nat.  size. 

Fig.  787.  Ustilago  Carbo,  on  barley.  Nat.  size. 

infested  by  them  presents  at  first  a gmmous- 
mucous  whitish  mass,  which  gi’ows  at  the' 
expense  of  the  tissue  and  juice  of  the  in- 
fested organ,  and  is  finally  converted  into  a 
pulvemlent  mass  of  simple  spores,  mostly 
of  deep  colour,  and  with  a smooth,  spiny  or 
reticulated  surface. 

The  species  gi'ovdng  upon  leaves  and 
stems  occur  on  grasses,  e.  g.  U.  longissima 
( Uredo  longissima.  Sow.  ),  U.  hypodytes  ( Ur. 
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hypodytes)  and  U.  grandis  (or  typhoides)-, 
they  form  linear  patches,  ultimately  con- 
taining smooth  black  spores. 

The  greater  number,  however,  occur  in 
the  ports  of  flowers,  especially  of  m’asses ; 
of  Xfst.  Carbo  ( Urech  segetum,  JPers.),  fonn- 
ing  the  blight  called  smut  of  com,  com- 
monly infesting  wheat,  oats  (flg.  786),  barley 
(fig.  787)  and  other  grasses,  filling  the  ears 
with  a black  powder  of  smooth  spores, 
about  1-6000"  in  diameter  in  com,  some- 
times about  twice  as  large  in  the  varieties 
attacking  species  of  Bromus.  The  smut  of 
maize  (U.  maidis,  fig.  788)  has  minutely 
echinate  spores,  1-2500"  in  diameter. 


Fig.  788. 


Portion  of  a spike  of  Maize  infested  with  Uatilago 
maidis.  Some  of  the  lower  grains  perfect  and  mature  ; 
above  these^  female  flowers  with  abortive  ovaries.  The 
projecting  bodies  arc  grains  which  have  become  deformed 
by  the  Uatilago  developed  within  them. 

Sedges  are  infested  by  Ust.  urceolarum 
with  dark  brown,  and  Ust.  oKvacea  with 
olive-coloured  spores  ( Uredines,  Brit.  Flor.). 
Ust.  antherarum,  growing  in  the  anthers 
of  CaryophyUacese,  has  violet-coloured 
spores.  Many  otlier  species  are  described 


Vll. 


by  Tulasue,  several  of  which  have  occurred 
in  Britain. 

Bibl.  Tulasne,  Ann.  das  Sc.  Nat.  3 s4r. 
p.  73,  4 s4r.  ii.  p.  167 ; Berk.  Brit. 
Flor.  art.  Uredo  5 Ann.  Nat.  Hist.  2 ser.  v. 
p.  463. 

UTERUS. — The  substance  of  the  uterus 
consists  of  longitudinal,  transverse,  and 
oblique  rmstriated  muscular  fibres,  inter- 
woven with  imperfectljy-developed  areolar 
tissue  resembling  that  m the  stroma  of  the 
ovary. 

Three  layers  of  the  muscular  fibres  are 
described,  but  they  are  intimately  connected. 
Those  in  the  cervix  are  principally  ti-ans- 
verse  or  circular ; and  imme- 
diately beneath  the  mucous  Fig.  789. 
membrane  at  the  mouth  of 
the  uterus,  the  transverse 
fibres  form  a sphincter. 

The  muscular  fibres  are 
from  1-600  to  1-400"  in 
length,  fusiform,  with  elon- 
gate-oval nuclei,  and  very 
difficultly  separable  on  ac- 
count of  the  large  amount  of 
areolar  tissue  intermingled 
with  them. 

The  epithelium  is  simple 
and  ciliated.  The  mucous  | r‘ 
membrane  of  the  body  has 
no  papillae,  but  here  and  there 
some  folds,  and  contains  nu- 
merous tubrdar  or  uterine 
glands  resembling  the  Lie- 
berkuhn’s  glands  of  the  in- 
testines, their  ctecal  ends 
being  simple,  bifurcate,  or 
spiral,  and  consisting  of  a 
basement  - membrane  with  Uterme  muscular 

1 . T ...  . . fibres,  three  weeks 

cyhnder-epithehum.  _ after  parturition, 

In  the  cervix  are  situated  treated  with  acetic 
glandidar  depressions  of  the  yfgfobvd^s “rfat.’ 
mucous  membrane,  which  j 

secrete  a transparent  tena-  350  diameters, 
cious  mucus ; some  of  these 
are  closed,  and  form  the  ovules  of  Naboth. 

The  lower  third  or  half  of  the  canal  of  the 
cendx  contains  papillae  covered  with  ciliated 
epithelium. 

Dui’ing  pregnancy,  the  uterine  elements, 
especially  the  muscular  fibres,  as  also  the 
vessels  and  probably  the  nerves,  become 
enlarged  and  more  numerous,  from  new 
fonnation  (fig.  790). 

AH  three  of  the  coats  of  the  veins  of  the 
pregnant  uterus  contain  musciUar  fibres. 
After  parturition,  many  of  the  muscular 
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fibres  undergo  fatty  degeneration;  and  be- 
come absorbed  (fig.  789). 


Fig.  790. 


Muscular  elements  from  a uterus  at  five  months’  gesta- 
tion. a,  formative  eells;  b,  young,  c,  fully  developed 
museular  fibres.  Magnified  350  diameters. 

Bibl.  Kblliker,  Anat.  ii. 

UVELLA,  Bory,  Ebr. — A genus  of  In- 
fusoria (Algre  ?),  of  the  family  Monadina. 

Char.  Corpuscles  tailless,  without  an  eye- 
spot,  moving  by  means  of  one  or  two  flagel- 
lifonn  filaments,  or  an  anterior  circle  of  cilia, 
and  aggTegated  into  spherical  revolving 
clusters. 

U.  virescem  (PI.  25.  fig.  18).  Coi’puscles 
ovate,  rounded  at  each  end,  bright  gi-een. 
Aquatic ; diameter  of  clusters  1-288",  length 
of  coi-puscles  1-2016". 

Five  other  species — one  green,  the  rest 
colourless. 

Bujardin  regards  the  presence  of  the  fia- 
gelliform  filament  as  a character  of  the  genus. 

Bibl.  Ehrenberg,  Inf  us,  p.  19  j Dujardin, 
Inf  us.  p.  300. 

■UVIGERINA,  D’Orb.— A genus  of  Fora- 
minifera,  of  the  order  Helicostegia,  and 
family  Tm’binoidse. 

Char.  Shell  free,  spiral,  turriculate ; spire 


elongate ; chamhers  very  prominent,  globular, 
the  last  with  a tubular  prolongation,  pierced 
with  the  orifice,  which  is  round  and  central. 
Tw’o  recent  British  species,  none  fossil. 

U.  jnujmaia  (PI.  18.  fig.  8). 

Bibl.  That  of  the  order. 

V. 

VAGINICOLA,  Lamarck,  Ehr. — A ge- 
nus of  Infusoria,  of  tlie  family  Ophrydina. 

Char,  Solitary  j body  ovoid  or  campanu- 
late,  sessile,  in  a membranous,  urceolate, 
sessile  sheath. 

Cilia  forming  an  anterior  circle. 

V.  crystallina  (PI.  25.  fig.  19).  Sheath 
crystalline,  urceolate,  sti-ai^it,  internal  gra- 
nules green.  Aquatic;  length  1-216". 

Stein  has  observed  the  Acineta-ioxixi  (Aci- 
ncta  mystacma)  of  this  animal,  and  the 
subsequent  development  of  swaim-germs 
within  it. 

Several  other  species. 

Bibl.  Ehrenb.  Inf//s.  p.  295;  Dujardin, 
Inf  IS.  p.  560 ; Stein,  Infusoria,  passim. 

^ACvINULINA,  D’Crb.  — A genus  of 
Foraminifera,  of  the  order  Stichostegia,  and 
family  riSquilateralidse. 

Char.  Shell  free,  elongate,  equilateral, 
conical,  depressed  or  angular ; chambers  not 
embracing,  oblique,  the  last  truncate  and 
not  prolonged ; orifice  round,  marginal, 
always  situated  in  one  of  the  projecting 
angles  of  the  shell. 

AViUiamson  unites  the  genus  with  Denta- 
lina. 

V.  badenensis,  D’Orb.  (PI.  18.  fig.  41)  = 
Dentalma  legumen,  one  form,  Wfiln. 

Two  fossil  species. 

Bibl.  That  of  the  order. 

VALKERIA,  Flem. — A genus  of  lu- 
fimdibulate  Ctenostomatous  Polyzoa,  of  the 
family  Vesiculariadae. 

Char.  Variously  branched ; ccUs  oval, 
in-egulaiiy  clustered;  eight  tentacles,  but 
no  gizzard.  Three  species : 

1.  V.  cuscuta.  Stem  with  subverticiUate 
branches ; cells  in  clusters  or  opposite  pairs. 

2.  V.  uva.  Stem  creeping,  irregularly 
branched ; cells  scattered. 

3.  V.  imstulosa.  Dichotomous  or  alter- 
nately branched ; cells  clustered,  unilateral. 

Bibl.  Johnston,  British  Zooph.  p.  373; 
Gosse,  3Iar.  Zool.  ii.  p.  20. 

VALLISNERIA,  Mich. — An  aquatic  ge- 
nus of  Angiospermous  Flowering  Plants, 
belonging  to  the  family  Hycfrocharidaceas. 
V.  spiralis,  a native  of  the  South  of  Europe, 
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occurring  wild  also  in  North  America,  India, 
&c.,  is  commonl)'  grown  in  jars  for  the  sake 
of  observing  the  Kotation  in  the  leaves. 
This  plant  is  dioecious,  and  the  specimens 
ordinarily  found  in  cultivation  are  tlie  pistil- 
late forms,  which  often  produce  flowers, 
but  the  seeds,  remaining  unfertilized,  never 
ripen ; the  plant  increases  rapidly,  however, 
by  nmners,  if  in  a healthy  condition.  We 
find  it  thrive  well  in  any  situation  indoors 
near  a window  and  not  exposed  to  frost,  but 
it  attains  a far  larger  size  in  water  kept  at  a 
high  tenmerature,  as  in  Victoria-t&vika  in 
Botanic  Gardens.  It  is  necessary,  when 
growing  it  in  jars,  not  to  keep  too  many  or 
too  large  “snails”  in  the  water,  as  they 
destroy  the  leaves.  See  Rotation. 

VALVULINA,  D’Orb.— A genus  of  Fora- 
minifera,  of  the  order  Plelicostegia,  and 
family  Turbinoidae. 

Char.  Shell  free,  spiral,  conical,  turriculate 
or  depressed,  rugose,  formed  of  an  elongate, 
trochoid  or  depressed  spire ; chambers  few, 
somewhat  prominent,  placed  in  a regular 
spii’al  axis ; orifice  crosier-like,  transverse  to 
the  axis,  placed  near  the  umbilical  angle, 
and  partly  covered  by  a projecting  convex 
layer  or  valvular  operculum,  occupying  the 
umbilicus. 

United  with  RotaUna  by  Williamson. 

No  British  species  (?). 

V.  austriaca  (Pi.  18.  fig.  42). 

Bibl.  That  of  the  order. 

VARIOLARIA,  Pers. — Aspmious  genus 
of  Lichens,  founded  upon  imperfect  fonns 
of  Pebtusama,  &c. 

Bibl.  Hook.  Brit.  Flor.  ii.  pt.  1.  p.  172 ; 
Schaerer,  Eninn.  Crit.  p.  229. 

VASCULAR  BUNDLES.— This  title  is 
applied  to  the  fibrous  cords  which  foim  the 
ribs,  veins,  &c.,  of  the  leaves,  petioles  and 
other  appendicidar  organs  of  all  plants  rank- 
ing above  the  Mosses,  and  which  by  their 
confluence  and  more  considerable  develop- 
ment constitute  the  wood  of  stems  and 
trunks.  The  vascular  bundles  of  petioles 
(fig.  660,  page  669),  &c.,  running  into  leaves 
to  fonn  their  ribs,  and  lying  imbedded  in 
parenchjTna,  resemble  the  bundles  which 
fonn  the  rudiments  of  wood  of  the  stem 
itself.  The  bundles  remain  isolated  as  fibrous 
cords  in  the  .stems  of  the  herbaceous  Monoco- 
tyledons, or  are  only  combined  into  a wood, 
in  the  Palms,  &c.,  by  the  lignifi cation  of  the 
cells  of  the  parenchyma  in  which  they  are 
imbedded  (fig.  461,  p.  46.3).  In  the  Dicoty- 
ledons, the  rudimentary  bundles  are  deve- 
loped in  a circle  surrounding  the  pith  (fig. 
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4o5,  p.  460),  and  soon  luiite  to  form  a tube 
of  wood,  with  an  extemal  cambium  layer  and 
a true  bark ; and  the  cambium  layer  is  the 
seat  of  renewed  development  of  the  vascular 
bundle  in  each  successive  year.  On  such 
characters  of  growth,  Schleiden  foimded  a 
division  of  the  vascular  bimdles  into  classes, 
which  are  convenient  in  reference  to  micro- 
scopical investigations,  and  affixed  tolerably 
perfect  systematic  characters  to  them. 

In  the  higher  Flowerless  Plants,  viz. 
Ferns,  Equisetacere,  &c.,  the  vascular  bun- 
dles are  composed  chiefly  of  ducts,  sur- 
roimded  by  elongated  tubular  cells,  ^most 
devoid  of  secondary  deposits,  the  whole 
enclosed  by  a layer  of  tolerably  firm  prosen- 
chymatous  wood-cells,  especially  developed 
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Monocotyledon. 

Transverse  section  of  a fihro-vascular  bundle  of  a Palm  ; 
the  upper  end  is  directed  towards  the  centre  of  the  stem, 
u;,  woody  fibres  resembling  liber  in  structure  ; s.  o,  spiral 
vessels  ; c,  cambium  {vasa  propria)  j d,  ducts;  /?,  paren- 
chyma; liber;  /.  c,  laticiferous  canals.  Magnified  150 
diameters. 

in  the  Ferns.  In  the  Ferns,  the  ducts  ai'e 
mostly  of  the  kind  called  scalariform  (fig. 
664,  page  640 ; PI.  39.  fig.  10),  in  the  Equi- 
setacese  annular  (fig.  601,  page  639),  in  the 
Lycopodiaceae  spiral  (fig.  669,  page  039; 
PI.  39.  figs.  11  & 12).  They  ai-e  variously 
an-anged  in  the  different  orders,  but  agree  in 
the  mode  of  development,  namely  in  grow- 
ing only  at  the  end  next  the  piinctum  cepe- 
tationis,  in  proportion  to  tlie  elongation  of 
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the  stem  and  the  evolution  of  leaves.  Hence 
Schleiden  calls  them  simultaneous  bundles, 
their  various  elements — ducts,  tubular  and 
prosenchymatous  cells — being  formed  si- 
midtaneously. 

In  the  Monocotyledons,  where  the  vas- 
cidar  bimdles  occur  isolated,  they  originate 
in  the  punclum  vegetationis,  and  are  deve- 
loped with  the  gi’owth  of  the  stem,  outwards 
and  upwards  into  the  leaves,  and  outwards 
and  downwards  towards  the  permanent  cir- 
cumference of  the  stem,  old  and  new  bundles 
crossing  each  other  in  a more  or  less  com- 
plicated manner  (fig.  461,  page  463).  Here 
(fig.  791)  the  first  trace  of  the  vascidar  bimdle 
consists  of  spiral  vessels,  followed  on  the 
outer  side  by  spiral,  annular,  or  reticidated 
ducts ; next  comes  a collection  of  elongated 
tubular  cells  of  delicate  structiu’e  {rasa 
proin'ia),  and  in  the  outer  part,  at  first,  a 
cainhium  region,  which  is  gradually  con- 
verted into  prosenchymatous  woody  struc- 
ture having  the  character  of  LiBEB-cells. 
In  this  case,  the  development  is  not  only 
gradual  from  the  pimctum  vegetationis  out- 
ward, but  the  inner  side  of  each  bundle  is 
perfected  first,  and  the  conversion  of  the 
outer  part  into  wood  occupies  a whole 
season  of  growth.  Hence  these  are  entitled 
progressive  bundles ; but  as  no  new  develop- 
ment occurs  in  these  in  successive  seasons, 
they  are  fiudher  distinguished  from  those  of 
the  Dicotyledons  as  definite  bundles.  The 
structure  of  the  vascular  bimdles  of  Monoco- 
tyledons is  vei-y  well  seen,  in  difierent  charac- 
teristic conditions,  in  vertical  and  horizontal 
sections  of  the  stems  of  the  white  lily,  of  the 
lai’ge  gi’asses,  rhizomes  of  sedges  and  rushes; 
aftbrding  well-developed  examples  in  herba- 
ceous structures ; of  the  bamboo  (an  arbo- 
rescent gi’ass),  of  the  common  cane  or  the 
“ parti’idge  cane  ” (both  species  of  Palms), 
where  the  bimdles  are  connected  by  lignified 
parenchyma.  In  leaves  of  bulbous  Monoco- 
tyledons, &ic.,  the  bimdles  consist  chiefly  of 
spiral  vessels  ; in  the  palms,  bananas,  &c., 
the  woody  fibre  extends  also  into  the  ribs  of 
the  foliaceous  organs. 

In  the  Dicotyledons,  the  bundles  of  the 
stem  appear  fiist  as  a circle  of  cords  com- 
posed of  spiral  vessels,  aroimd  the  pith,  out- 
side which  larger  vessels  and  ducts,  and 
subsequently  woody  fibre  or  wood-cells  are 
developed,  passing  into  the  elongated  pros- 
enchymatous liber  (fig.  792).  The  develop- 
ment of  the  successive  regions  is  progressive 
diu’ing  the  first  season  ; but  here  the  cam- 
bium layer  remains  capable  of  renewed 


activity,  and  a new  layer  of  wood  (and  of 
liber)  is  added  on  the  outside  of  the  bundle 
in  each  successive  season ; hence  these  bun- 
dles are  distinguished  as  indfinite.  These 

Eig.  792. 


Dicotyledon. 

Transverse  section  of  a fibre- vascular  bundle  of  a Melon 
stem ; the  upper  end  next  the  centre  of  the  stem,  p, 
pith  ; s.  V,  spiral  vessels  ; m.  r,  medullary  rays ; w,  wood  ; 

d,  pitted  ducts ; c,  cambium ; I,  liber ; 1.  c,  laticiferous 
canals ; c,  e,  cellular  envelope  of  the  bark  ; e,  epidermis. 
Magnified  50  diameters. 

may  be  observed  in  sections  and  j'oung 
shoots  of  any  common  tree  (figs.  455  & 457, 
pages  450  & 451). 

Infinite  variety  of  modification  occurs  in 
the  character  and  aivangenient  of  the  vas- 
cular bimdles  within  the  limits  above  laid 
down,  or  very  slightly  ovemtepping  them. 
A few  remarkable  cases  may  be  mentioned 
here ; in  the  Orobanchaceae  (parasites)  no 
spiral  vessels  occur  in  the  vascular  bundles 
forming  the  wood ; in  Vietoria  regia  the 
isolated  bimdles  are  composed  of  spiral 
vessels  without  any  prosenchymatous  wood- 
cells  ; other  peculiarities,  influencing  more 

e. specially  the  characters  of  Wood,  are  given 
under  that  article.  (See  also  Cambium  and 
Medulla.) 

Bibl.  Works  on  Stractiu’al  Botanv. 

VAUCHERIA,  D.C. — A genus  of  Sipho- 
nacese  (Confervoid  Algie),  consistingof  given 
filamentous  plants  grovuug  in  fresh  and  salt 
water,  and  on  damp  gi-oimd,  characterized 
by  the  continuity  of  the  cavity  throughout 
the  branched  tubular  filament  (sometimes 
several  inches  long)  of  which  each  plant  is 
composed,  and  by  the  modes  of  reproduction, 
both  by  gonidia  and  by  spores.  Vauclmia 
may  be  gathered  on  damp  borders  in 
every  garden,  or  by  tlie  sides  of  ditches. 
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where  they  foim  fine  silky  gi'cen  tufts ; they 
are  very  variable  in  form  and  size,  so  that 
the  specific  distinctions  heretofore  laid  down 
appear  to  be  worth  little.  The  ordinarily 
occirrring  species  presents  itself  as  a tubirlar 
cell  of  comparatively  gigantic  dimensions, 
containing  more  or  less  protoplasm,  colom’ed 
by  chlorophyll  in  the  iomr  of  nrinute  gra- 
mrles  applied  upon  the  wall  or  occupying 
more  or  less  of  the  cavity.  The  OTeen  gra- 
nules may  be  seen  to  lie  imbedded  in  a 
coloirrless  protoplasm  at  the  inner  sirrface 
of  the  cellulose  wall ; and  it  is  curious  to 
observe,  when  the  filament  is  accidentally 
or  intentionally  ruptm’ed,  that  the  green 
granrrles  which  may  escape  are  contained  in 
a mucous  investment,  which  soon  roimds 
itself  into  a globular  body,  -of  size  propor- 
tionate to  the  quantity  of  gr'een  granules 
extruded  j these  globides  sometimes  even 
exhibit  a slight  rolling  movement,  but  they 
appear  ultimately  to  decay.  Such  globules 
sometimes  occrtr  irrside  the  filaments,  when 
the  growth  is  unhealthy;  and  Itzigsohn  calls 
them  spermatospheres,  stating  that  they  pro- 
duce spermatozoids.  This,  like  all  this  au- 
thor’s observations,  requires  confirmation. 

If  the  FaMcAm’a-filaments  are  gathered  at 
a favourable  epoch,  or  if  they  are  cultivated 
in  a vessel  of  water  well  exposed  to  light, 
the  blind  ends  of  the  filaments  (or  rather  of 
the  ramifications  of  the  filament)  are  found 
very  densely  filled  with  green  contents,  ap- 
pearing almost  black ; and  if  these  ends  are 
watched  early  in  the  morning,  a remarkable 
series  of  phcenomena  is  obseiwed  in  them. 
The  ends  of  the  filaments  about  to  produce 
gonidia  are  foimd  swollen  into  a slightly 
clavate  fonn,  the  green  contents  of  the 
“club”  part  from  the  general  contents  of 
the  filament,  leaving  a ti'ansparent  space 
(fig.  793) ; then,  bavmg  as  it  were  acquired 
a definite  independence,  the  isolated  mass 
returns  so  as  to  fill  up  the  transverse  light 
space,  but  does  not  again  coalesce  with  the 
lower  mass  of  contents.  Next,  a light  space 
is  observed  between  the  surface  of  the  ter- 
minal body  of  contents  and  the  cellulose 
wall  surrovmding  it;  and  the  latter  soon 
gives  away  at  the  apex,  fonning  a passage 
for  the  escape  of  the  contents.  This  mass 
of  contents  is  now  clearly  recognizable  as  the 
gonidium  or  zoospore ; it  gradually  extri- 
cates itself  from  the  tube,  with  a rotatory 
motion  around  its  own  axis,  and  it  exhibits 
a remarkable  elasticity  of  structure,  giving 
way  and  altering  its  form  (fig.  794)  to 
squeeze  through  the  narrow  orifice  of  es- 


cape ; sometimes  it  becomes  “ pinched  ” in 
this  process  into  two  independent  gonidia 
of  half  the  usual  size.  As  soon  as  it  has 
perfectly  emerged,  it  assumes  an  elliptical 
form,  increases  much  in  size,  and  is  seen  to 
be  covered  with  innumerable  vibratile  cilia 
(fig.  796)),  arising  from  its  gelatinous  (pro- 
toplasmic) coat  (these  are  rendered  much 
more  dminct  by  applying  tinctm'e  of 


Fig.  793.  Fig.  794. 


Vaucheria  Ungeri. 

Fig.  793.  End  of  a filament  in  which  a gonidium  is 
being  developed. 

Fig.  794.  Gonidium  escaping  from  the  filament. 
Magnified  50  diameters. 

iodine) : no  cellulose  membrane  exists  at 
this  time,  and  the  gonidium  swims  about 
actively  in  the  water,  revolving  on  its  long 
axis.  The  large  numlier  of  cilia  existing  on 

Fig.  795.  Fig.  796. 


Vaucheria  Ungeri. 

Fig.  795.  End  of  the  filament  from  which  the  gonidium 
has  escaped.  Magnified  50  diameters. 

Fig.  796.  Gonidium  which  has  been  treated  with  iodine 
and  dried  between  two  slips  of  glass,  showing  the  cilia 
very  clearly.  Magnified  lio  diameters. 

this  gonidium  distinguish  it  remarkably 
from  aU  othera ; but  we  are  inclined  to  be- 
lieve that  there  is  a nearer  relationship  than 
appears  at  first  sight.  The  ^’eeu  substance 
at  the  surface  of  the  gonidiuni  presents  a 
peculiar  granidar  or  ^obular  appearance ; 
and  it  appears  not  far-fetched  to  regard  this 
body  as  composed  of  a densely  combined 
family  of  ordinary  two-  or  four-ciliated  zoo- 
spores, such  as  would  be  formed  by  the 
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swanning-spores  of  Hijdrodictyon  if  they 
remained  in  tlieir  primitive  crowded  con- 
dition. This,  however,  is  a point  requiring 
further  examination.  The  end  of  the  tube 
from  which  the  gonidium  has  escaped  ap- 
eai-s  as  a hyaline  sac  (fig.  795^  which  soon 
ecays  down  to  the  point  where  the  con- 
tents pai'ted,  where  a septum,  now  closing 
the  tube,  is  developed. 

After  ernmniing  about  for  some  time, 
from  one  to  several  hours  (usually  about 
two),  the  gonidium  falls  to  the  bottom  of 
the  vessel,  its  cilia  disap>pear,  and  it  assumes 
a spherical  form,  acquiring  very  soon  a di- 
stinct cellulose  coat ; after  this  it  soon  ger- 
minates by  pushing  out  one  or  more  tubular 
processes  (fig.  797),  which  gi'ow  up  into 


Fig.  797.  Fig.  798. 


797*  Gonidia  germinating.  Magnified  about  15 
diameters. 


Fig.  798.  Filament  with  gonidia  germinating  in  the 
parent  tube ; the  left-hand  figure,  half  a divided  goni- 
dium.  Magnified  25  diameters. 

filaments  like  the  parent.  Sometimes  the 
gonidium  cannot  make  its  escape;  sometimes 
half  of  it  escapes  and  becomes  pinched  off, 
the  other  half  being  left  behind:  in  these 
cases,  the  arrested  body,  or  the  remaining 
portion  of  the  divided  one,  geiminates  in 
situ  (fig.  798). 

It  shoidd  be  mentioned  that  the  contents 
of  the  vegetative  filaments  have  a remark- 
ble  tenacity  of  life ; for  if  the  tube  is  slightly 
injm’ed  at  any  point,  the  primordial  utricle 
conmionly  retracts  from  the  wound,  and 
secretes  a cellulose  layer  on  its  surface, 
shutting  oflF  the  injured  part.  Filaments 
are  sometimes  met  with  having  several 
living  regions  of  this  kmd,  shooting  out 
into  branches,  separated  from  each  other 
by  dead,  empty  lengths  of  the  filament. 

Besides  the  vegetative  reproduction  above 
described,  the  vaucheria  are  reproduced  by 
spores  formed  by  the  concurrence  of  two 
distinct  kinds  of  reproductive  organs.  Fila- 


ments growing  on  damp  ground  ordinarily 
exhibit  lateral  organs  of  two  kinds,  asso- 
ciated together,  but  variously  gi-ouped  and 
cofrected  in  varying  numbers  at  particular 
points,  apparently  according  to  external 
conditions.  The  larger  kind  of  organ  ap- 
pears first  as  a pouch-like  process,  which 
expands  into  a squat,  fiask-shaped  body, 
stalked  or  sessile,  the  neck  of  which  is  gra- 
dually turned  over  in  the  development,  until 
it  projects  at  one  side,  the  form  then  some- 
what resembling  that  of  a bird’s  head  (or  a 
chemist’s  glass  retort  cut  off  short  at  the 
neck)  (PI.  45.  fig.  12  a,  b,  s').  N ear  this,  on 
the  main  filament,  or  on  a common  pedicel 
vidth  one  or  more  of  the  bird’s-head  organs, 
is  developed  another  organ,  at  first  straight 
and  tubular,  but  soon  cm’ving  over  into  the 
form  of  a hook  or  scroll,  without,  however, 
expanding  (PI.  45.  fig.  12  a,  b,  a).  The 
expanded  part  of  the  bird’s-head  organ  (or 
sporangium)  becomes  filled  with  dense  green 
granular  matter,  and  cut  off  by  a septum 
from  the  main  filament.  The  upper  part  of 
the  “ hook  ” is  likewise  cut  off  by  a septum  ; 
and  the  contents  of  the  apical  ceU  thus 
foimed  are  of  a light  colour,  and  soon  lose 
most  of  the  chlorophyll.  From  the  associa- 
tion of  these  two  kinds  of  organ,  and  the 
production  of  spores  in  the  sporanges,  it  was 
supposed,  as  long  ago  as  in  Vaucher’s  time, 
that  they  represented  sexual  organs.  Vau- 
cher  thought  the  “ hooks  ” discharged  a 
kind  of  pollen  to  fertilize  the  sporanges. 
Other  algologists,  especially  Nageli,  sup- 
posed or  asserted  that  a conjugation  took 
place  between  them  (like  that  m Spirogyrd), 
— a view  more  or  less  favourably  received 
until  a few  years  since,  when  Karsten  as- 
serted that  he  had  actually  observed  it  iu 
aU  its  details.  But  Pringsheim  has  lately 
published  a very  complete  and  certainly 
more  trustworthy  account  of  the  develop- 
ment of  these  structures,  in  which  he  denies 
the  conjugation,  but  asserts  that  the  “ hook  ” 
is  an  antheridmm,  and  that  when  mature  it 
bursts  at  the  apex  and  discharges  biciliated 
spermatozoids  resembling  those  of  Fucus, 
which  enter  the  simultaneously  opened  neck 
of  the  sporange  and  fertilize  its  gramdar 
contents.  The  contents  become  isolated 
from  the  wall,  secrete  a proper  coat,  and 
form  a free  cell  (spore)  lying  in  the  sporange, 
its  granular  matter  gradually  losing  the 
green  colom’  and  becoming  bro^vn  (Pi.  45. 
fig.  12  c).  Two  coats,  at  least,  ai-e  deve- 
loped ; and  the  spore  ultimately  escapes  by 
the  decay  of  the  parent  filament  and  spo- 
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rnnge.  According  to  Pringsheim,  _ about 
tliree  months  elapse  before  germination,^  in 
which  process  the  outer  spore-coat  splits, 
and  the  inner  grows  out  into  a tube,  forming 
the  basis  of  a new  ramification  of  the  Faw- 
cAcrm-filament. 

In  the  systematic  works  on  Algolog}'', 
numerous  species  of  aquatic  and  land  Vau- 
cheria  are  described;  but  we  agree  with 
Thimet  in  believing  that  the  characters  by 
which  most  of  the  forms  are  distinguished 
are  unessential,  therefore  we  omit  any  syn- 
opsis of  them.  Even  V.  racemosa,  De- 
caisne,  appears  merely  an  extreme  of  the 
kind  of  development  producing  V.geminata. 
Thuret  proposes  the  name  V.  Ungeri,  to  in- 
clude all  but  V.  racemosa-,  Hassall  suppresse.s 
the  name  V.  clavata,  as  indicating  a foiun 
common  to  all  the  species,  of  which  he  de- 
scribes a larce  numner.  We  do  not  find 
anything  sufficiently  distinctive  in  the  cha- 
racters of  the  marine  species  cited  by 
Harvey. 

The  admirable  essay  of  Unger  should  be 
consulted  by  those  studying  the  gonidial 
reproduction. 

Bibl.  Vaucher,  Conferees  d’eau  douce 
(Ectosperma^ ; Hassall,  Brit,  Fr.  Alg.  ; 
Har\-ey,  Brit.  Mar.  Alg.  p.  195;  Unger, 
Nova  Acta,  xiii.  p.  11,  Die  Iflanze  im  Mom. 
der  Thierwerdung,  Vienna,  1843 ; Decaisne, 
Ann.  des  Sc.  Nat.  2 sdr.  xvii.  p.  430 ; Thuret, 
ibid.  xix.  p.  266;  Karsten,  Bot.  Zeitung,  x. 
p.  86  (1862),  XV.  p.  1;  Pilngsheim,  Ber.  Berlin. 

March  1866;  Ann.  Nat.  Hist.  2 ser.  xv. 
p.  346 ; Alex.  Braun,  Verjiingung  {Bay  Soc. 
vol.  1863,  pas-dni),  Alg.  unicell.  (1855), 
pp.  8,  105;  Nageli,  Neues  Algensyst.  v.  176, 
pi.  4 ; Itz^ohn,  Bot.  Zeit.  xi.  p.  225  (1863) ; 
Dippel,  Ara,  1866.  p.  481. 

’^GETABLE  R^ORY.— This  substance 
consists  of  the  seeds  of  the  Palm  called 
Phytelephas  macrocarpa,  composed  of  a large 
rmmd  mass  of  bony  Albumen,  in  which 
a small  embrj'o  is  imbedded.  Slices  of  this 
ivory-like  albumen,  placed  imder  the  micro- 
scope, afibrd  very  beautiful  examples  of  ve- 
getable cells  with  the  cavities  almost  obli- 
terated by  Secondary  deposits  (PI.  38. 
fig.  23). 

VEGETABLE  KINGDOM.— The  large 
number  of  natural  orders  of  Angiospermous 
Flowering  Plants  and  the  subordinate  cha- 
racter of  their  diversities  in  microscopic 
structure,  lead  us  to  depart  from  the  plan 
on  which  the  synopsis  of  the  Animal  King- 
dom is  given,  ana  carry  it  into  effect  here 
only  in  reference  to  the  Cryptogamons 


plants.  For  the  microscopic  phaenomena  in 
the  Phanerogamia  described  in  this  work, 
reference  should  be  made  to  the  articles 
Tissues,  Wood,  Ovule,  Embryo,  &c. 

Kingdom.  VEGETABILIA. 
Subkingdom  1.  Axophytta  or  Cormo- 

PHYTA. 

Div.  1.  Phanerogamia.  Flowering  Plants. 

Subdiv.  1.  Angiospermia. 

Class  I.  Dicotyledones. 

Most  common  trees  and  herbs. 

Class  H.  Monocotyledones. 

Grasses,  luishes,  most  bulbous  plants, 
palms,  &c. 

Subdiv.  2.  Gymnospernna. 

Class  HI.  CONTPERJE. 

Firs^ines,  yew. 

Class  rv.  Cycadace.®. 

Oycas,  Zamia. 

Div.  2.  Cryptogamia.  Flowerless  plants 
with  stems  and  leaves. 

Class  I.  Lycopodiales. 

Order  1.  Marsileace.®. 

Pilulai-ia,  Pill-wort. 

Order  2.  Lycopodiace.®. 
Club-mosses. 

Class  H.  Filicales. 

Order  1.  Filicace.®. 

Ferns. 

Order  2.  Equisetace®:. 

Horse-tails. 

Class  HI.  Muscales. 

Order  1.  Muscace®:. 

Mosses. 

Order  2.  Hepatic.®. 

Liverworts  and  Scale-mosses. 
(Order  of  imeertain  place,  Characea?.) 

Subkingdom  2.  Thallophyta. 

Class  I.  Algae. 

Order  1.  Florideae. 

Red  sea-weeds. 

Order  2.  Fucoide.®. 

Olive  sea-weeds. 

Order  3.  Confervoideae. 

Green  sUk- weeds,  slime- weeds  and 
brittle-weeds  (Diatomacese). 
Class  II.  Lichenes. 

Order  1.  Gymnocarpi. 

Order  2.  Angiocarpi. 

Class  HI.  Fungi. 

Order  1.  PIymenomycetes. 

Mushrooms,  toadstools,  dry-rots. 
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Order  2.  Gastehomycetes. 

Piifr-balls. 

Order  3.  Coniomycetes. 

Blig-hts,  rusts. 

Order  4.  Hyphomycetes. 

Mildews,  moulds  and  blights. 

Order  5.  Ascoiuycetes. 

Truffles,  toadstools,  rusts. 

Order  6.  Physomycetes. 

Moulds  and  mildews. 

Bibl.  Bindley,  Vegetable  Kingdom-,  End- 
licber,  Geti.  Plant. ; Fries,  Summ.  Veget. 
Scati. ; Henfrey,  Meme)itary  Course  of  Bo- 
tany, and  other  General  Works  on  Botany. 

VEINS,  OP  Animals. — The  walls  of  the 
veins  are  thinner  than  those  of  the  arteries, 
which  depends  principally  upon  the  less 
development  of  tiie  conteactile  and  elastic 
elements.  The  inner  coat  is  less  developed, 
but  otherwise  am-ees  vnth  that  of  the  aiteries 
in  stnicture.  The  middle  coat  is  not  yellow. 
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Longitudinal  section  of  the  vena  cava  inferior,  near 
the  liver,  a,  inner  coat ; middle  coat  without  muscular 

fibres ; c,  inner  layer  of  the  outer  coat — «,  its  longitudinal 
muscles ; its  transverse  areolar  elements ; d,  outer  por- 
tion of  the  outer  coat,  without  muscles.  Magnified  30 
diameters. 

but  greyish  red,  containing  more  areolar 
tissue  and  fewer  elastic  fibres  and  muscles ; 
in  addition  to  the  transverse,  it  has  longitu- 
dinal layers.  The  outer  coat  is  usually  the 
thickest,  agreeing  in  stouctm-e  vsdth  that  of 
the  arteries,  except  that  in  many  veins. 


especially  those  of  the  abdominal  cavity,  it 
contains  well-developed  longitudinal  mus- 
cidar  fibres. 

The  veins  of  the  brain  and  some  other 
parts  contain  no  muscular  fibres. 

Bibl.  Kblliker,  Mikrosh.  Anat.  ii. 

VEINS  OP  Plants. — The  name  com- 
monly applied  to  the  ramifications  of  the 
Vasculab.  bunbles,  forming  the  ribs  of 
leaves  and  similar  organs. 

VERmCULARIA,  Fr.— A genus  of 
Sphajronemei  (Coniomycetous  Fungi),  but 
seemingly  stylosporous  states  of  Sphseriacei, 
most  of  the  species  being  included  under 
Spheeria  in  the  British  Flora.  They  grow 
on  decaying  stalks,  leaves,  or  wood.  S.  reli- 
cina,  Dematium,  culmifraga,  triehella  and 
others  of  the  Br.  FI.  belong  here.  Another 
species,  V.  atramentaria,  is  common  on  de- 
caying potato-stems,  forming  black  velvety 
patches.  This  is  distinguished  from  V.  De- 
wm<8M»ibyits  straight  spores.  Theerect black 
hairs  of  the  perithecia  are  characteristic. 

Bibl.  Berk.  Brit.  Flor,  ii.  pt.  2.  p.  274, 
&c.,  Ann.  Nat.  Hist.  2 ser.  v.  p.  378 ; Fries, 
Summa  Veg.  p.  419. 

VERMILION,  or  bisulphuret  of  mercury, 
is  used  as  a pigment  for  injecting.  It  should 
be  in  a finely-divided  state,  in  which  it  is 
best  obtained  by  levigation ; and  should  not 
exhibit  any  white  crystalline  particles  when 
examined  as  an  opake  object. 

See  Injection  (p.  379). 

VERNEUILINA,  D’Orb.--A  genus  of 
Foraminifera,  of  the  order  Helicostegia,  and 
family  Tm-binoidse. 

Char.  Shell  free,  spiral,  elongate,  rugose, 
spire  conical;  chambers  depressed,  ari’anged 
in  three  distinct  rows,  each  keeled,  around 
the  longitudinal  axis;  orifice  a transverse 
fissure,  on  the  inner  part  of  the  last  cham- 
ber, and  without  an  opercidar  valve. 

Two  fossil  British  species. 

Bibl.  That  of  the  order. 

VERRUCARIA,  Pers.— A genus  of  Ver- 
rucariese  (AngiocaiBous  Lichens),  containing 
numerous  species  having  a crustaceous  or 
cartilagineo  - membranous  th  alius  growing 
upon  and  adherent  to  the  bark  of  trees  or 
stones ; named  from  the  wai’t-like  processes 
corresponding  to  the  perithecia,  which  open 
by  a pore  at  the  smTace.  The  perithecia 
have  a black  rind,  enclosing  either  the  whole 
or  the  upper  half  of  the  nucleus.  The  sper- 
mogonia  much  resemble  the  perithecia,  only 
they  are  much  smaller ; they  occur  either 
scattered  among  the  perithecia,  or  collected 
towards  the  margins  of  the  thallus. 
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Bibl.  Hook.  Brit,  Flor.  ii.  pt.  1.  p.  152 ; 
Leighton,  Brit.Anyioc.Lich.  p.  35 ; Schrerer, 
Emun.  crit.  p.  213 ; Tulasne,  Ann.  des  Sc. 
Nat.  3 s4r.  xvii.  p.  215,  pi.  3. 

VERRUCAllIE/E. — A family  of  Angio- 
carpous  or  closed-fruited  Lichens,  charac- 
terized by  rounded  apothecia,  closed  by  a 
special  perithecimn,  perforated  by  a conti- 
guous pore,  and  contauiing  a somewhat  hj'a- 
line,  gelatinous,  dissolving  nucleus. 


Synopsis  of  British  Gmera. 

1.  Seyestrella.  crustaceous,  apothe- 

cia solitary ; excipulum  waxy-membranous 
(coloured)  ; ostiole  simple,  somewhat  papil- 
late; nucleus  gelatinous,  somewhat  hyaline. 

2.  Verrucaria.  Thallus  crustaceous  or 
cartilagineo-membranous,  spreading,  adnate, 
imiform.  Apothecia  hemispheric^  or  sub- 
globose,  innate  and  immersed  or  sessile,  ex- 
cipulum horny,  mostly  black,  with  a simple, 
papillary  or  perforated  ostiole ; nucleus  ge- 
latinous, fluid  or  deliquescent,  subhyaline. 

VERTEBRALINA,  D’Orb.— A genus  of 
Foraniinifera,  of  the  order  Helicostegia,  and 
family  Nautiloidse. 

Char.  Shell  free,  regular,  greatly  com- 
pressed, mostly  inequilateral,  more  convex 
on  one  side  than  on  the  other,  suborbicular 
or  elongate,  of  a compact  imforaminated 
texture ; spire  embracing  in  the  young  state 
only,  afterwards  straight ; chambers  in  the 
spire,  two  or  thi’ee ; orifice  single,  terminal, 
occupying  the  entu’e  upper  surface. 

One  recent  British  species : 

V.  striata  (PI.  18.  fig.  14). 

Bibl.  That  of  the  order. 

VERTICILLIUM,  Nees.— Agenus  of 
Mucedines  (Hj’phomycetous  Fungi),  distin- 
guished from  Botrytis  (under  j'-  gQQ 
which  it  is  included,  with 
Acrostalaymus,  by  Fries) 
chiefly  by  the  veriiciUate 
aiTangement  of  the  sporifer- 
ous  branches.  A number  of 
species  are  described  ; but 
from  the  observations  of  Hoff- 
mann and  Bail  on  the  germi- 
nation of  Trichothecium,  this 
^enus  represents  only  one 
form  of  the  plants  belonging 
to  other  genera, — V.  ruherri- 
mum,  Bonorden  (^Botrytis  ver- 
ticilloides,  Corda,  which  Hoff- 
mann regards  as  identical  with 
Acrostalaymus  parasitans  and 
cinnabarinus),  having  been 
raised  from  the  .spores  of  Tri- 


Verticillium 
cylindrosporum. 
Aliignificd  200 
diameters. 


chotheeium  roseum,  and  its  “ spores  ” being 
barren  (see  Thichothecium).  Berkeley 
and  Broome  describe  and  figure  several  new 
species. 

Bibl.  Ann.  Nat.  Hist.  2 ser.  vii.  p.  101, 
pi.  7.  figs.  15-18;  Fries,  Siimma  Vey.  {Bo- 
trytis), p.  491. 

See  also  Trichothecium. 

VESICULARIA,  Thomps. — A genus  of 
Infundibvdate  Ctenostomatous  Polyzoa,  of 
the  family  Vesiculariadse. 

V.  spinosa,  the  only  species ; general  on 
the  sea-shore. 

Bibl.  Thompson,  Zool.  Illustr.  p.  98; 
Johnston,  Brit.  Zooph.  p.  370. 

VESICULARIADyE.— A fanuly  of  In- 
fimdibulate  Ctenostomatous  Polyzoa. 

Char.  Polypidom  plant-like,  horny,  tubu- 
lar ; cells  free,  deciduous,  the  ends  flexible 
and  invertile.  Genera : 

1.  Serialaria  {Amathia).  Shoots  slender, 
filifonn,  erect,  branched ; cells  tubular',  ad- 
herent, rmiserial  and  imilateral,  rows  inter- 
rupted by  blank  intervals ; tentacles  eight. 

2.  Vesicularia.  Shoots  branched,  jointed ; 
cells  oval,  distinct,  uniserial  and  unilateral ; 
eight  tentacles  and  a gizzard. 

3.  Valkeria.  Variously  branched;  cells 
oval,  irregularly  clustered;  eight  tentacles, 
no  gizzard. 

4.  Mimosella.  Variously  branched ; cells 
ovate,  in  two  rows,  opposite,  jointed  at  the 
base ; eight  tentacles  and  a gizzard. 

6.  Avenella.  Filiform,  creeping,  nearly 
simple ; cells  large,  solitary,  scattered,  in  one 
row,  slightly  contracted  at  the  top,  curved ; 
twenty  to  twenty-foiu’  tentacles,  and  a small 
gizzard. 

6.  NoleUa.  Cells  erect,  subcylindrical, 
crowded  on  tubes  which  form  an  undefined 
encTOSting  mat ; tentacles  eighteen. 

7.  Botverbankia  (PI.  43.  fig.  19).  Mat- 
ted and  creeping,  or  erect  and  irregularly 
branched ; cells  tubidar,  densely  clustered ; 
tentacles  eight  to  ten,  and  a strong  gizzard. 

8.  Farrella.  As  Bowerbankia,  but  tenta- 
cles twelve  to  thirty,  and  no  gizzard. 

9.  Anyuinella.  Branched  palmately,  one 
tube  springing  from  another,  largely  com- 
posed of  mud ; animals  with  twelve  tenta- 
cles and  no  gizzard. 

Bibl.  Johnston,  Brit.  Zooph.  p.  367 ; 
Gosse,  Mar.  Zool.  ii.  p.  19. 

VESPA,  Linn. — Vespa  vtdyaris,  the  wasp, 
and  V.  crabro,  the  hornet,  are  readily  acces- 
sible insects  for  the  examination  of  the  sting 
(Sting). 

VESSELS  OF  Plants. — This  name  was 
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applied  by  the  earlier  observers  to  various 
elongated  tubular  structures  of  vegetable 
tissues,  from  an  idea  that  they  corresponded 
with  the  vessels  of  animals;* and  the  name 
is  still  retained.  The  spiral,  annular,  &c. 
vessels  ai’e  described  under  Spiral  Struc- 
tures. The  term  vessel  is  now  generally 
conti-asted  with  duct,  to  indicate  a single 
long  tubular  cell,  or  row  of  confluent  elon- 
gated cells,  with  ^nral  secondary  deposits 
upon  their  walls,  in  contradistinction  to  a 
canal  formed  of  a row  of  cells  with  pitted 
secondary  deposits,  applied  end  to  end  and 
confluent.  The  Laticiperous  tubes  are 
sometimes  called  laticiferous  or  milk  ves- 
sels. 

VIBRIO,  Miill. — A genus  forming  the 
type  of  the  family  Vtbrionia,  Infusoria  of 
authors,  but  part  of  which  we  have  provi- 
sionaUy  placed  in  the  OsciUatoriaceee  (Con- 
fervoid  Algse). 

Char.  Filiform,  more  or  less  distinctly 
jointed  fr-om  imperfect  division ; movement 
undulatory,  like  that  of  a serpent. 

These  filamentous  bodies  are  extremely 
minute ; their  simple  sti’ucture  is  best  seen 
when  they  are  dried. 

1.  V.  subtilis  (PI.  3.  fig.  18).  Filaments 
colomless^  elongate,  hj^aline,  straight,  di- 
stinctly jointed,  motile  vibrations  very 
slight  and  not  perceptibly  altering  their 
form.  Aquatic,  in  pools;  length  reaching 
1-430";  breadth  1-24000".  Probably  an 
Oscillatoria. 

2.  V.  rugnla  (PI.  3.  fig.  19).  Filaments 
hyaline,  distinctlv  jointed,  very  tortuous 
when  in  motion.  In  decomposing  infusions ; 
breadth  1-12000". 

3.  V.  prolifer  (PI.  3.  fig.  20).  Filaments 
short,  hyaline,  distinctly  jointed,  tortuous 
in  theii’  .slow  motion.  In  decomposing  in- 
fusions; length  1-9200  to  1-1150" ; breadth 
1-9200". 

4.  V.  bacillus  (PI.  3.  fig.  21).  Filaments 
elongate,  hyaline,  joints  sometimes  distinct 
only  after  drjdng,  flexuous  in  their  slow 
motion;  length  1-288";  breadth  1-1700". 

Two  or  three  other  species ; one  of  them, 
V.  ambiguus,  is  branched ; these  are  still 
more  evidently  algae. 

Bibl.  Ehrenberg,  Inf  us.  p.  77 ; Dujardin, 
Lifts,  p.  216. 

VIBRIONIA.  — A familjf  of  Infusoria, 
according  to  the  classifications  of  Ehren- 
berg and  Dujai'din,  but  which  appear,  at 
all  events  in  part,  to  be  Algae  (Oscillato- 
riaoeae). 

Char.  Active,  filiform,  extremely  minute. 


VIBRIO  A I A. 

colourless,  jointed  bodies,  of  obscure  or- 
ganization, and  without  visible  locomotive 
organs  (except  Bacterium  ? ) ; straight,  or 
spirally  coiled,  midtiplied  by  division  at  the 
joints. 

These  organisms  form  some  of  the  most 
minute  which  the  microscopist  is  called 
upon  to  examine ; and  it  is  with  the  greatest 
difiiculty  that  their  structure  can  be  made 
out.  But  although,  in  the  ordinary  method 
01  examination,  structure  is  invisible,  yet 
by  allowing  them  to  dry  spontaneously  on 
a slide,  or  adding  solution  of  iodine  to  them 
in  the  wet  state  or  when  dried,  it  can  be 
distinctly  seen  that  they  are  composed  of 
minute  joints,  resembling  very  minute,  co- 
lourless, OsciUatoriaceous  Confervie.  When 
treated  with  pot^h,  they  are  imacted  upon, 
although  the  niinute  monads  with  which 
they  are  invariably  accompanied  are  burst 
and  dissolved.  Nor  have  we  succeeded  in 
colouring  them  by  MiUon’s  or  Pettenkofer’s 
test,  although  their  minute  size  is  such  that 
the  magni^ng  power  used  to  render  them 
visible  woidd  so  dilute  the  colour,  by  dif- 
fusing it  over  a large  surface,  that  it  is 
difficidt  to  speak  positively  upon  this  point. 
They  are  propagated  by  the  fomiation  of 
new  joints,  and  subsequent  separation  at 
one  of  the  articulations.  They  are  almost 
invariably  the  first  organisms  found  in  de- 
caying and  putrefring  organic  matters,  espe- 
cially animal.  ’^Tien  treated  with  iodine 
and  then  sulphm'ic  acid,  their  jointed  struc- 
tm-e  is  rendered  very  distinct;  and  it  ap- 
pears that  they  are  composed  of  two  pai’ts, 
an  outer  portion  which  seems  pale  or  but 
slightly  coloured,  and  an  inner  which  be- 
comes veiy  dark ; but  the  tints  cannot  be 
distinguished  with  certainty : they  appear 
pmplish  or  reddish-pmple  broum,  quite  dif- 
ferent fr’om  the  smTounding  infusoria  Avhen 
thus  treated. 

M.  Pineau  believes  that  animal  matter 
is  directly  transfomied  into  Infusoria  and 
Algae ; but  when  tests  are  used  in  the  pro- 
per manner,  this  vdew  is  rendered  altogether 
improbable. 

Probably  some  of  the  Vibriones  are  but 
the  earlier  stages  of  other  alga;,  but  what 
these  algae  are  is  unloioivn. 

The  motion  of  these  minute  bodies  woidd 
seem  to  indicate  that  some  are  furnished 
with  cilia;  but  in  othei’S  it  is  evidently 
produced  by  general  contractility.  M.  Du- 
jardin thinks,  however,  that  he  has  some- 
times seen  a fiagellifonii  filament  analogous 
to  that  of  the  ^lonadina,  or  rather  undu- 
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Inting  helically : and  Ehrenberg  describes  a 
cilium  or  flagelliform  filament  in  one  Bac- 
terium. Our  owTi  repeated  observations, 
made  in  such  a manner  (see  Cilia)  as  will 
detect  cilia  with  ease  when  present,  or  at 
least  in  any  pai-t  where  they  nave  hitherto 
been  found  certainly,  have  failed  to  detect 
them  in  the  Vibrionia  (excluding  Bacte- 
rium, which  is  doubtfully  referred  to  this 
family). 

We  have  included  the  genera  Bacterium 
and  Vibrio  among  the  OsciLLAXOniACEiE, 
but  the  relations  are  still  somewhat  ob- 
scure, and  this  is  even  more  the  case  with 
Spirillum  and  the  rest,  which  are  excluded 
there.  We  think  it  advisable,  therefore,  to 
add  here  a table  of  the  genera  according  to 
the  views  of  those  who  regard  them  as  In- 
fusoria, or  at  all  events  as  a distinct  family. 
More  details  are  given  under  the  respective 
heads. 

Filament  r Inflexible 1.  Bacterium. 

straight.  I Flexible  like  a serpent) 2.  Vibrio. 

Filament  / 3.  Spirillum 

sDiral  I {Sptrochctta), 

P * LSpiralflat,likeawatch-8pring4. 


They  are  best  preserved  by  allowing  them 
to  dry  TOontaneously  on  the  slide. 

For  Vibrio  tritici  see  Angtollula  tritim. 

Bibl.  Ehrenberg, /w/ms.  p.  73 ; Dujardin, 
Infus.  p.  209. 

VILLI. — ^'I'hese  are  minute  folds  or  pro- 
longations of  the  mucous  membrane  of  the 
sm^  intestines.  They  are  most  numerous 
in  the  jejunum  and  ilium;  in  the  foimer 
conical  and  flattened,  sometimes  plate-like, 
cylindrical,  club-shaped  or  filifonn ; whilst 
in  the  latter  they  are  broader  and  flattened. 

The  villi  form  solid  processes  of  the  mu- 
cous membrane,  consisting  of  areolar  tissue 
without  elastic  elements,  Lut  abounding  in 
roundish  nuclei ; containing  also  blood- 
vessels, lacteals,  and  unstriated  muscular 
fibres. 

Their  surface  is  covered  with  a basement 
membrane,  and  a single  layer  of  cylindi’ical 
epithelial  cells. 

The  villi  are  exceedingly  vascular,  and 
fonn  beautiful  microscopic  objects  when 
injected;  exhibiting  a network  of  capillaries 
with  rounded  or  elongate  meshes. 


Fig.  802. 


Fig.  801.  Intestinal  villus  of  a kitten,  free  from  epithelium,  and  after  treatment  with  acetieaeid;  n,  boundary  of 
villus ; b,  subjaeent  nuclei ; c,  nuclei  of  the  muscular  fibres ; d,  roundish  nuclei  in  the  middle  of  the  villus.  Jlair- 
nified  360  diameters.  ’ ^ 

Fig.  802.  A,  magnified  7.5  diameters.  Two  villi  with  their  epithelium,  from  a rabbit:  a,  epithelium;  6,  paren- 
chyma. B,  magnified  300  diameters.  A row  of  detached  epithelial  cells.  membrane  separated  by  water.  (7,  mug- 
nified  350  diameters.  Detached  epithelial  cells,  a with,  b without  the  seimratcd  membrane ; r,  surface  view  of  some 
epithelial  cells. 
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Figr.  803. 


Fig.  803.  Two  villi  from  a calf  without  epithelium,  and 
containing  each  a lacteal  vessel ; after  treatment  with 
dilute  solution  of  soda.  Magnified  350  diameters. 

Fig.  804.  Two  contracted  villi,  from  a cat.  Magnified 
60  diameters. 

Each  villus  contains  a lacteal,  the  origin 
of  which  commences  either  in  a sin^  ctecal 
dilatation,  or  in  a network  of  branches. 


730  ] 

The  muscular  fibres  form  a thin  layer, 
not  very  distinct  in  man,  surroundiug  the 
lacteals,  and  capable  of  greatly  contractiuo- 
or  shortening  the  villi. 

The  epithelial  cells  are  intimately  con- 
nected with  each  other,  but  easily  detached 
from  the  villi,  often  in  groups  or  rows. 
When  acted  upon  by  water,  the  •cell-mem- 
brane at  the  surface  is  sepamted,  leaving  a 
clear  space  betvveen  the  granidar  cell-con- 
tents and  the  former. 

Bdbl.  KoUiker,  Mikrosk.  Anat.  ii. 

VINCA,  L. — The  generic  name  of  the 
garden  plants  called  Periwinkles ; interest- 
ing to  microscopists  on  account  of  the 
striated  liber-fibres  (PI.  39.  fig.  30).  (See 
Spiral  Structuhes,  p.  641.) 

VINE-FUNGUS.  — The  vine-mildew, 
Oidium  Tuckeri,  Berk.,  which  has  in  recent 
years  caused  such  extensive  destruction,  has 
formed  a subject  of  investigation  for  most 
of  the  principal  mycologists ; and,  notwith- 
standing that  its  natm’al  history  is  not  yet 
wholly  cleared  up,  many  interesting  points 
have  been  discovered.  As  it  ordinarily 
appears,  it  forms  a white  and  very  delicate 
cottony  layer  upon  the  leaves,  j'Oirng  shoots, 
and  fruit  of  the  vine,  soon  causing  a pro- 
duction of  brown  spots  upon  the  green 
sti’uctures,  and  subsequently  a hardening 
and  a destruction  of  the  vitality  of  the  sm’- 
face.  Under  the  microscope,  the  white 
substance  is  seen  to  be  composed  of  delicate 
ramified  filaments,  creeping  horizontally 
over  the  smTace,  and,  when  the  plant  is 
much  developed,  foiming  a dense  interlace- 
ment. The  horizontal  filaments  exhibit 
few  septa,  these  occumng  at  the  points  of 
branching,  and  they  do  not  penetrate  into 
the  interior  of  the  epidermal  lawyer;  here 
and  there,  however,  they  are  foimd  fixed  to 
the  epidermis  by  a more  or  less  dev'eloped 
organ  of  attachment,  consisting  of  a disk  or 
lobed  expansion  (comparable  roughly  to  the 
so-called  “root”,  of  some  of  the  Fucoid 
Algae),  which  adheres  fiimly  to  the  cuticle, 
and,  when  removed,  leaves  a brownish  scar 
behind.  The  destructive  effect  of  the  Fun- 
us  seems  to  arise  from  its  arresting  the 
evelopment  of  the  epidermis,  by  binding 
its  structures  together,  and  excluding  the 
surface  from  the  influence  of  the  abr,  since 
when  yoimg  beiries  are  invaded,  the  inter- 
nal development  proceeds,  and,  the  sphace- 
lated epidermis  preventing  the  natural  ex- 
pansion, the  gi’apes  burst  and  rot.  [In  this 
case,  species  of  Botrytis,  &c.  appear  upon 
the  decomposing  pidp,  as  on  all  similar  sub- 
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stances;  and  these  must  bo  distin^iislied 
from  tlie  proper  mildew.]  When  liill- 
g^own  leaves  are  affected  to  a moderate 
extent,  the  vitality  is  often  only  partially 
affected,  causing’  a laxity  of  the  tissue,  and 
more  or  less  fading  of  the  green  colour, 
without  inevitable  decay. 

"VNlien  the  mildew  is  obsen^ed  with  a low 
magnifier,  its  surface  exhibits  a mealy  ap- 
pearance, arising  from  minute  bead-line  or 
peai'ly  shining  bodies  of  oval  form ; and  the 
application  of  sufficient  power  shows  that 
the  horizontal  filaments  bear  numerous 
erect  branches  or  pedicels,  consisting  of 
short-jointed  filaments  (PI.  20.  fig.  8),  the 
terminal  cells  of  which  (or  the  two  last)  are 
elliptical  and  expanded.  These  teiminal  cells 
are  soon  matmed  and  then  fall  off;  vast 
numbers  of  them  are  produced,  and  are 
found  lying  upon  the  surface  among  the 
creeping  filaments,  where  they  quicldy  ger- 
minate (PI.  20.  fig.  9),  and  produce  new 
ramifications  of  mycelium.  The  fungus,  as 
thus  described,  constitutes  the  Oidium  pro- 
per, and  the  deciduous  tenninal  cells  form 
the  so-called  spores.  But  the  history  of 
the  development  of  the  mildew  does  not 
cease  here. 

In  the  first  place,  the  detached  ‘ spores  ’ 
do  not  always  produce  a filament  as  repre- 
sented in  fig.  9;  some  of  them  present, 
while  still  attached,  a kind  of  segmentation 
of  the  protoplasmic  contents  (fig.  10),  and 
detached  examples  are  found  filled  with 
minute  ‘ sporules  ’ of  elongated-elliptical 
foim.  These  minute  'sponues’  are  either 
discharged  by  a dehiscence  of  the  ‘ spore  ’ 
(fig.  11),  and  then  germinate,  or  sometimes 
they  germinirte  in  situ,  and  send  out  slender 
filaments  through  the  walls  of  the  spore. 
We  have  found  also  that  the  lai’ge  filaments 

S reduced  by  the  simple  large  ‘ spore’  (fig.  9), 
o not  always  at  once  form  a regular  myce- 
lium, but  sometimes  give  rise  to  slender 
pedicels,  terminating  in  a point  bearing 
minute  solitary  corpuscles  of  about  the  size 
and  form  of  the  ‘ sporules  ’ above  described, 
and  resembling  the  spermatia  of  many  of  the 
higher  Fungi. 

In  addition  to  this,  we  have  sometimes 
observed  those  ‘ spores  ’ which  produce  the 
‘sporules’  in  their  interior,  with  their  outer 
membrane  finely  punctate ; and  in  very  rare 
cases  this  form  of  fruit  was  not  composed 
of  a single  terminal  cell,  but  presented 
indications  of  cross  septa,  as  if  two  or 
more  cells  of  the  summit  of  the  pedicel 
were  confluent  into  one  sac ; here  the 
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punctation  of  the  surface  was  very  strongly 
marked. 

Thus  far  we  depend  upon  our  own  obser- 
vations, but  Mohl,  Tidasne,  and  others  de- 
scribe a still  more  highly-developed  fruit 
than  that  last  noticed  : they  have  found  the 
terminal  body,  producing  ‘ sporules,’  with  a 
distinct  ceUiilar  coat  (Pk  20.  fig.  12),  from 
which  the  sporules  are  discharged  by  a ter- 
minal dehiscence.  Mohl  foimd  this  body, 
very  rai'ely,  of  spherical  form.  We  have 
never  seen  this  cellular  coat;  in  the  cases 
we  have  met  with,  the  coat  was  certainly 
only  punctate  or  tubercular’;  probably  the 
structure  was  not  mature,  nevertheless  the 
‘ spoi’rdes  ’ were  distinctly  evident. 

These  phsenomena,  exhibited  by  the  Vine- 
fungus,  clearly  agree  with  those  exhibited 
by  the  Oidia  always  accompanying  certain 
Ebysiphl®,  as  described  tmder  that  article ; 
and  therefore  most  of  the  authors  who  have 
written  on  this  subject  conclude  that  the 
Vine-fungus  is  really  on  Erysiphe,  of  which 
the  pei’fect,  ascophorous  fi’uit  has  not  yet 
been  discovered.  A compai’ison  of  the 
figiues  marked  12  (PI.  20),  ti’om  the  Vine-, 
copied  from  Mohl,  with  those  of  the  Hop- 
Erysiphe,  fig.  14,  will  show  the  agreement 
of  structm'e  between  the  two  plants. 

It  remains  only  to  add  a few  remarks  as 
to  the  interpretation  or  nomenclature  of  the 
different  organs.  Mohl,  Tulasne,  &c.  have 
denominated  the  simple  ‘ spores  ’ above  de- 
scribed (figs.  8,  9)  conidia ; but  as  we  have 
stated,  the  cells  are  convertible  into  what 
may  be  called  sporanges,  producing  ‘spo- 
rules ’ (or  true  spores)  without  alteration  of 
structrue.  When  their  walls  become  cel- 
lular (fig.  12),  the  sporangia!  character  is 
more  decided ; but  as  the  Erysiphce  produce 
a more  perfect  sporange,  in  which  asci  are 
developed,  the  name  of  pycnidia  is  applied 
to  them.  This  fruit  it  was  which  gave  rise 
to  the  establishment  of  a supposed  distinct 
genus,  by  Cesati,  under  the  name  of  Ampe- 
fomyces;  while  Ehrenberg,  also  regarding 
it  as  a distinct  plant,  made  it  the  type  of  a 
genus  called  Cicinobolus,  on  account  of  the 
pecrdiar  tendril-like  extrusion  of  the  ‘ spo- 
rules ’ (fig.  12  s).  Mohl  distinguishes  it  as 
the  Cicinobolus-hmi,  which  he,  like  Tidasne, 
finds  constantly  associated  with  other  (im- 
doubted)  Erysiphce  (fig.  14),  in  very  slightly 
different  and  equally  irregular  foi-ms. 

There  can  be  no  doubt  whatever,  in  the 
minds  of  those  who  have  watched  the  deve- 
lopmeqit  and  progi-ess  of  the  Vine-fungus, 
that  it  is  the  cause  and  not  a consequence 
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of  the  ‘mun-aiu  ;’  still  there  are  various 
curious  circumstances  connected  with  it  not 
a,t  all  imderstood.  It  is  probable  that  pecu- 
liai’  atmospheric  conditions  induce  predis- 
posing states  of  the  plants  j but  the  phteno- 
mena  are  enigmatical:  we  have  had  it 
completely  covering  a idne  in  a small  green- 
house, destroying  aU  the  fruit  one  year; 
and  although  no  precautions  were  taken  (as 
it  waa  desired  to  study  the  disease),  no  sign 
of  mildew  appeared  there  the  next  year; 
while  on  an  out-door  trellis,  a few  yards  off, 
the  disease  reappeared  in  a slight  form  in 
the  second  season.  The  application  of  sul- 
phur appears  to  aiTest  the  growth. 

Bebl.  Berkeley,  Gardener' s Chron.  1847, 
no.  48,  &c. ; Journ.  Hort.  Soc.  vi.  p.  284, 
ix.  p.  61 ; Mohl,  Hotan.  Zeit.  x.  p.  9,  xi. 
p.  685,  xii.  p.  137  (translated,  Journ.  Sort. 
Soc.  yii.  p.  132,  ix.  pp.  1 & 64),  and  Sibl. 
therein  ; Montague,  Jiull.  Soc.  Cenfr.  Agric. 
2 sdr.  V. ; Journ.  Sort.  Soc.  ix.  p.  112;  Amici, 
Atti  dell'  Accad.  dc'  GeorgqfiU,  xxx.  (transl. 
Journ.  Sort.  Soc.  viii.  p.  231 ; Savi,  ihid. 
241) ; Tulasne,  Bot.  Zeit.  xi.  p.  257  (1863) ; 
Comptes  Rendus,  xxxvii.  (Oct.  1853) ; Visiani 
and  Zanardini,  Atti  Instit.  Veneto,  ^c.  2 ser. 
iv. ; Ehrenberg,  Bot.  Zeit.  xi.  p.  16 ; Cesati, 
lOotzsch.ZferS.  Viv.Myc.  Cewt.xvii.no.  1669  5; 
Bot.  Zeit.  X.  p.  301  (1862) ; Leveilld,  Revue 
horticole  (June  1851). 

^GNEGAR,  Eels  in.  See  Ang-xtillula. 

\RNEGAR-PLANT. — Under  this  name 
is  known  a remarkahle  vegetable  production 
formed  in  fluids  rich  in  sugar,  when  under- 
going fermentation  at  ordinary  temperatures 
and  conversion  into  vinegar.  As  ordinarily 
met  with,  it  foims  a tough  gelatinous  mass 
floating  on  the  smTace  of  the  liquid,  its 
shape  (supeificially)  defined  by  that  of  the 
vessel  in  which  it  is  contained,  extending 
itself  so  as  to  occupy  the  whole  smTace  even 
in  very  lai’ge  pans, — its  depth  or  thickness 
depending  on  its  age  and  the  amount  of  nu- 
ti’iment  contained  in  the  liquid.  The  gela- 
tinous substance  decreases  in  density  from 
above  downwards,  the  lower  part  being  very 
lax  and  flocculent,  the  inferior  smlace  being 
in  a state  of  continuous  development.  The 
geneiul  mass,  however,  displays  remarkable 
tenacity,  which,  together  with  its  lubricity, 
renders  it  difficult  to  tear ; but  if  the  lower 
surface  is  examined,  it  is  found  possible  to 
strip  off  layer  after  layer,  each  a few  lines 
thick,  to  an  extent  depending  on  conditions 
of  growth,  the  lower,  less  dense  portion 
being  thus  distinctly  stratified. 

When  portions  are  placed  beneath  the 


microscope  very  varied  forms  of  structure 
are  discovered  in  the  interior.  The  general 
mass  of  jeUy  appears  structureless,  as  if 
formed  by  some  exudation,  or  solution  of 
the  organized  portion ; but  the  mode  of  ori- 
gin of  this  jelly  is  not  yet  ascertained. 
Imbedded  in  the  jelly  are  cellular  structures, 
polymoi-phous  indeed,  but  exhibiting  trans- 
itions which  render  it  impossible  to  regard 
them  as  of  distinct  origin.  In  the  middle 
portion  often  occur  innumerable  isolated 
masses  of  short  rows  of  cells,  resembling 
the  cells  of  'Veast  when  coherent,  except 
that  they  ai-e  generally  elliptical;  some  of 
them  have  short  cylindrical  joints;  others 
short  cylindi-ical  portions  arising  from  long 
tubular  filaments,  and  terminating  in  ellip- 
tical cells,  so  as  to  resemble  exactly  Oidium. 
The  diameter  of  aU  these  structures  is  most 
valuable,  from  1-4000  to  1-8000".  In  the 
upperpart,  the  elongated  branched  filaments 
more  abound,  the  length  of  the  intemodes 
and  the  diameter  of  the  tubes  still  varjdng 
extremely.  At  the  lower,  laxer  surface,  the 
cellulai’  structures  are  accompanied  by  less 
of  the  tough  gelatinous  matrix.  The  lami- 
nation of  the  lower  growing  sm’face  is  very 
curious,  but  perhaps  may  be  accounted  for 
by  supposing  that  the  inferior  gi'ovdng  sur- 
face of  the  mass,  which  is  certainly  the 
mycelium  of  a frmgus,  periodically  produces 
a crop  of  conidia,  which  become  detached 
and  fall  into  the  body  of  the  liquid  on  which 
the  mass  floats ; there  quickly  germinating, 
they  form  a new  entangled  mass  of  filaments 
and  chaplets  of  cells,  which  then  acquh’es 
its  gelatinous  consistence,  and,  buoyed  up 
by  the  liquid,  applies  itself  against  the  lower 
surface  of  the  parent-mass,  with  which  it 
adheres,  more  or  less,  on  accoimt  of  the  gela- 
tinous condition.  In  the  upper  part  of  old 
and  thick  masses,  the  layers  become  insepa- 
rable— probably  in  some  measure  from  the 
pressure  of  the  floating  force  from  below, 
together  with  the  condensation  arising  from 
the  evaporation  of  the  liquid  of  the  jelly  at 
the  upper  sm-face. 

When  a vinegar-plant  is  left  upon  the 
solution  after  the  saccharine  matter  is  .ex- 
hausted, we  find  it  always  display,  after  a cer- 
tain time,  patches  of  the  ordmary  fructifica- 
tion of  Penicillium  glaucum  (fig.  805), 
as  stated  by  Turpin  and  others,  forming 
gi’een,  blue,  and  yellow  “mould”  upon  the 
surface,  and  imbedded  in  the  upper  strata, 
in  which  also  heaps  of  the  spores  occur  ; 
the  vinegar  sometimes  ultimatelj'  suffers 
more  or  less  decomposition,  so  that  the 
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common  mother  ” of  vinegar,  which  by 
its  growth  destroys  the  acidity,  appears  to 
be  another  condition 
of  tliis  same  organ- 
ism. In  some  cases 
where  we  kept  an 
exhausted  liquid  in 
the  dark  for  some 
months,  the  acidity 
of  the  vinegar  dis- 
appeared, the  gela- 
tinous layer  became 
greatly  condensed, 
and  assumed  a bright 
crimson  tint,  and  re- 
mained as  a dull-red 
membranous  film, 
somewhat  like  a 
smear  of  blood  when 
dried  upon  paper. 

From  the  above  bearing  strings  of  spores. 

obsen'ations  itwould  Magnified  SSO  diameters, 
appear  that  the  vinegar-plant  consists  of 
the  mycelium  of  Penicillium  glaucum,  vege- 
tating actively  and  increasing  also  hj^  crops 
of  conidia  or  gemmae.  This  opinion  is  en- 
tertained by  Tm-pin,  Berkeley,  and  other  ob- 
servers ; and  the  various  genera  and  species 
founded  on  the  difi'erent  forms  of  structure 
occurring  in  it  cannot  be  entertained : 
among  these  are  TJlvina,  Kiitz.,  and  species 
of  Hijf/rocrocis,  L&ptomitus,  Sfc.  But  the 
moniiifonn  growth  is  at  the  same  time 
scarcely  distinguishable  from  the  Yeast 
plant  by  any  satisfactory  characters;  and 
repeated  obseiwations  strongly  impress  us 
with  the  idea,  that  these  objects  are  all 
referable  to  one  species, — ^the  vinegar-plant 
being  the  form  of  vegetative  gi-ovri;h  taking 
place  at  low  or  ordinary  temperatures  in 
highly  saccharine  liquids,  while  the  true 
Yeast  plant  or  Tonda  is  formed  in  the  more 
rapid  fermentation  taking  place  at  more 
elevated  temperatures.  Another  circum- 
stance, mentioned  under  Penicillium,  is 
that  we  have  found  stale  beer-grounds,  kept 
at  a rather  low  temperature,  always  ulti- 
mately acquire  a gelatinous  crust,  on  which 
Pmicdlium-indt  becomes  developed. 

In  connexion  with  this  subject  may  be 
mentioned  the  objects  called  Cnjptococcus 
glutinis,  Fres.,  and  the  “blood  on  bread,” 
which  appear  nearly  related  to  the  red-co- 
lourcd  condition  of  the  vinegai’-plant  above 
mentioned.  These  are  possibly  merely  fonn.s 
of  the  same  plant ; indeed  we  have  observed, 
on  some  flour  paste  partially  covered  with 
Penicillium  glaucum,  small  circular  patches 


of  a crimson  tint,  which  under  the  micro- 
scope were  found  to  consist  wholly  of  mi- 
nute elliptical  bodies,  generally  exhibiting 
two  internal  granules  or  “nuclei,’'  and  ex- 
actly resembling  the  articulations  of  some 
of  the  moniliform  structures  of  the  vinegar- 
plant,  which  readily  separate  into  their 
component  cells.  All  these  phsenomena 
require  further  investigation,  to  which  long- 
continued  and  constant  observation  must 
be  applied  in  order  to  ascertain  with  cer- 
tainty the  relation  the  difi'erent  ejects  bear 
to  each  other.  It  is  a kind  of  research 
occupying  much  time,  and  demanding  great 
care  and  patience,  but  calculated  to  repay 
the  trouble  far  better  than  the  amassing  of 
isolated  characters  of  forms  seen  at  difi'erent 
periods  and  under  special  conditions.  Fur- 
ther pai’ticulars  concerning  various  points 
treated  in  this  article  wiU  be  foimd  under 
the  heads  Fermentation,  Oidium,  Peni- 
cillium, Torula,  and  Yeast. 

Bibl.  Tuipin,  3Imn.  de  VInstitut,  xvii. 

£135;  Berkeley,  HoH.  Soc.  iii.  p.  91; 

indley’s  Medic.  ^ Peon.  Pot.  p.  17 ; Fre- 
senius,  Beitr.  z.  My  col.  Heft  ii.  p.  77. 

VIRGULINA,  b’Orh.— A genus  of  Fo- 
raminifera,  of  the  order  EnaJlostegia,  and 
family  Polymoinhinidae. 

Char.  Shell  free,  inequilateral,  vitreous, 
elongate,  compressed;  chamhersi&vr,  slightly 
embracing,  more  on  one  side  than  the  other, 
alternate  m two  nearly  regular  rows ; orifice 
comma-like  and  decunnnt,  at  the  upper  paid; 
of  the  last  chamber. 

No  British  species. 

Blbl.  That  of  the  order. 

VISCUM,  Linn. — A genus  of  Lorantha- 
ceae  (Dicotyledons). 

V.  album  is  the  misletoe,  alluded  to  under 
Embryo-sac,  Liber,  and  Ovule. 

VITREOUS  HUMOUR  or  body.  See 
Eye  (p.  278). 

VITTiE  of  the  valves  of  the  Diato- 
macese. — These  are  internal  projections  or 
infiections  of  the  valves,  forming  imperfect 
septa ; they  appeal’  as  dai’k  lines,  visible 
under  ordinary  illumination. 

VITT.^  OF  FRUITS.  See  Secreting 
Organs  of  Plants. 

VITTARlE.i'E. — A subfamily  of  Polypo- 
dioid  Ferns  in  which  the  sori  ai’e  naked  and 
immersed  in  the  margin  of  the  leaf,  which 
resembles  an  indusium.  The  capsules  arc 
pedunculate.  Exotic. 

VOLUTELLA,  Fr. — A genus  of  Stilbacei 
(llyphomycetous  Fungi),  comprising  seve- 
ral species  of  parasites  which  have  been 


Fig.  805. 


Head  of  a fertile  filament 
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vanoply  distributed.  The  plants  consist 
of  minute  fleshy  papillae  (stromata)  of  cel- 
lular structure,  the  sm-face  of  which  is 
clothed  with  elliptic,  oblong,  or  fusiform 
stylospoi’es,  from  between  which  project 
long  jointed  hairs  (fig.  806)  traversing  the 

Fig.  806. 


Volutella  buxi. 

Magnified  20  diameters. 

stroma.  It  may  be  desirable  to  give  the 
synonymy  of  these  plants  according  to 
Berkeley  and  Broome. 

1.  V.  ciliata,  Fr.  (Psilonia  rosea,  Br.  FI.). 
Whitish  or  rosy ; on  potatoes. 

2. ^  V.  huxi,  Berk,  and  Br.  (Fusisporium 
buxi,  Br.  FL,  and  Chcetostroma  buxi,  Corda). 
White ; on  dry  box  leaves  (fig.  806). 

3.  V,  setosa,^  B.  and  Br.  (Psilonia  setosa, 
Br.  FI.,  ^yefrita  setosa,  Greville).  White, 
on  wood  and  herbaceous  stems. 

4.  V.  hyacinthorum,  B.  and  Br.  (Psil.  hya- 
cinthorum,  Br.  Fb).  White,  stipitate  j on 
hyacinths  grown  in  water. 

5.  V.  melaloma,  B.  and  Br.  Orange,  with 
black  hairs ; on  sedges. 

Bebl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  362-3 ; 
Atm.  Nat.  Hist.  2 ser.  v.  p.  466,  pi.  11.  fig.  3 ; 
Greville,  Crypt.  FI.  plsi..ip2,  & 268.  %.  2 ; 
Corda,  Icon.  Fung.  h.  pi.  13.  fig.  107  ] Fries, 
Syst.  Myc.  iii.  p.  447. 

VOLVOCINEriil. — A family  of  microsco- 
pic organisms  which,  in  agreement  with  the 
majonty  of  recent  WTiters  on  Algology,  we 
have  included  among  the  Confervoid  Algaj, 
although  they  have  beeng  included  until 
lately  among  tbe  Infusorial  animalcules, 
among  which  they  form  one  of  Ehrenberg’s 
families.  The  most  stiilring  general  cha- 
racter of  these  objects,  is  their  composition 
of  individual  elements  which  exhibit  in 
tbeir  mature  and  most  perfect  stage  of 
existence  the  characters  of  the  transitory 
zoosPOBES  of  the  other  Confervoids.  The 
Volvocineai  may  be  chai’acterized  as  plants 
composed  of  a number  of  permanently-ac- 
tive  zoospore-like  bodies  associated  together 
into  families  of  definite  forai  (a  kind  of 
“ polypidom  ”),  in  whicli  the  members,  con- 
nected or  held  together  in  various  ways  by 


ceU-inembrnnes,  retain  their  distinct  indi- 
viduality lor  all  physiological  purposes  of 
nutiitiou,  growth,  reproduction,  &c.,  but 
represent  only  one  being  in  relation  to  the 
smTounding  objects.  Protococcus,  however, 
consists  of  only  a single  cell.  The  best- 
known  and  most  beautiful  example  of  this 
family  js  the  genus  Vokox  (PI.  3.  fig.  24), 
consisting  when  mature  of  a spherical  mem- 
branous sac,  at  the  periphery  of  which, 
within  the  membrane,  are  arranged  a large 
number  of  zoospore-like  bodies  (gonidia), 
each  provided  with  a pair  of  cilia,  which 
pass  out  through  the  enveloping  membrane, 
collectively  forming  a coating  aU  over  the 
exteraal  surface,  and  by  their  vibration 
causing  a rotatory  motion  of  the  enthe  globe. 
The  foreign  genus  SxEPHANOSPH.iERA,Cohn, 
differs  principally  from  Vokox  in  the  fact 
that  the  ciliated  gonidia  are  only  eight  in 
number,  and  are  placed  in  a circle  at  the 
equator  of  th^  spherical  sac ; while  Pando- 
EiNA,  which  appears  to  be  identical  with 
Eudorina,  has  an  ellipsoidal  sac,  with  either 
sixteen  or  thirty-two  gonidia,  arranged 
in  parallel  equatorial  rows  at  the  peri- 
phery. Gonium  is  very  distinct  in  mnii, 
and  resembles  Vokox  o]dy  in  the  essential 
character  of  the  family  above  laid  down. 

It  is  composed  of  a group  of  usually  sixteen 
gonidia,  which  are  not  enclosed  in  a com- 
mon sac,  but  each  possesses  a thick  gela- 
tinous coat  or  membrane  (appearing  like 
a transparent  limb  or  border  to  the  gi’een 
body,  as  in  Glceocapsa,  Coccocldoris,  &c.), 
and  the  individuals  cohere  together  by  a 
few  points  of  the  sm-face  of  this  special  coat 
or  “ ceU-membrane  ” (PI.  3.  fig.  11).  Ebi-en- 
berg’s  representation  of  a plate-like  conti- 
nuous coat  is  erroneous ; om-  drawing  fr-om 
nature  exactly  agrees  with  the  older  figures,  ' 
and  Cohn’s  (see  Gonipm).  The  relations 
of  the  doubtful  genera  Syncrypta,  Uroylena, 
and  Spharosira  are  treated  under  the  article 
VoLVOX.  It  may  be  observed  here  that 
there  is  certainly  a close  resemblance  be- 
tween the  objects  termed  Chlamidomonas 
and  Gyycs,  and  the  constituent  individuals 
of  the  “ family-stocks  ” of  Vokox,  &c.,  and 
the  nature  of  the  latter  is  best  comprehended 
by  considering  them  as  representatives  of 
the  fonner.  Hence  Protococcus  (includ- 
ing Hsematococcus),  to  which  these  solitary 
forms  appear  to  be  referable,  is  now  refeixed 
by  most  authors  to  Volvocinese,  of  which  it 
constitutes  the  simplest  form. 

The  modes  of  reproduction  of  the  Volvo- 
cinefc,  both  vegetative  and  by  spores,  are 
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fully  described  under  PANpouiNA,  Volvox, 
and  Gonium;  hence  it  is  unnecessary  to 
dwell  on  these  points  here. 

It  might  be  useful  to  observers  to  give 
the  characters  of  all  the  above  genera  as 
laid  down  in  Ehrenberg’s  work,  in  spite  of 
our  disbelief  in  their  validity ; but  in  _ so 
doing  it  would  be  necessary  to  describe 
them  from  his  di-awings,  as  his  wintten 
characters  are  altogether  useless,  from  being 
founded  on  false  analogies.  The  red  eye- 
spot  is  certainly  foimd  in  Gonium,  and  pro- 
bably in  all ; we  doubt  the  statements  about 
a single  “ proboscis  " (vibratile  cilium) ; imd 
the  so-called  tail,  a posterior  prolongation 
of  the  body,  is  an  obscure  character.  The 
tabular  analysis  which  Ehrenberg  gives 
would  not  enable  any  one  to  distinguish  the 
forms  without  the  assistance  of  plates.  e 
have  therefore  prepared  a new  table,  founded 
on  his  characters  and  drawings,  marking 
those  genera  which  appear  to  us  really 
distinct. 

Char.  Permanently  active  zoospore-like 
bodies,  ciliated  (except  Ggges),  suiTOunded 
by  a gelatinoua  coat  (like  CoccocHnoRis), 
solitary,  or  conwined  in  definite  groups,  with 
or  without  a common  enveloping  membrane. 
Individuals  pyrifoim,  or  with  the  body  pro- 
longed posteriorly. 

Solitary. 

Without  cilia 

With  a pair  of  cilia 
Grouped.. 

Forming  a square  layer,  gon>- \ Gonivm. 

dia  with  two  cilia / 

Forming  a spherical  body, 

Cilium  solitary. 

With  a “tail”  Uroglena*. 

Without  a “ tail.” 

Without  an  eye-spot. 

With  special  coats. .. . Syncrypta^ , 

With  an  eye-spot. 

Gonidia  dividing  into  \ SpA<erosira*. 
clusters  ' 

Cilia  two. 

Without  an  eye-spot  ...  Synura*. 

With  an  eye-spot. 

Common  envelope  spherical. 

Gonidia  numerous,  o'i\voLVOX. 

over  the  periphery. . . . / 

Gonidia  eight,  in  a circle  t gT.EpnANOSPn.®BA. 
at  the  equator J 

Common  envelope  ellipsoidal.  Gonidia  sixteen  or 
thirty-two. 

• Probably  stages  of  development  of  Volvox  or  Pan- 
ooaiNA. 

The  names  in  small  capitals  are  well- 
established  genera. 

llrBL.  See  the.  genera. 

VOLVOX,  L. — A genus  of  Volvocineai 
(Confervoid  Algm),  of  which  only  one  spe- 


Gyges. 

r Peotococcos  (,Chla- 
\ midomunas). 


cies,  V.  globator  (PI.  3.  fi^.  24),  seems  satis- 
factorily established.  This  organisni,  occur- 
ring not  uncommonly  and  often  in  great 
abundance  in  clear  pools  on  open  comnions, 
&c.,  appears  to  the  naked  eye  as  a minute 
pale-green  globule  gently  moving  about  in 
the  water;  its  dimensions  variable,  but  gene- 
rally about  1-50"  when  full-^own.  When 
placed  imder  aTow  magnif3'ing  power,  it  is 
found  to  be  a spberical  membranous  sac, 
studded  all  over  with  gjreen  points,  the  en- 
tke  body  roUing;  over  in  the  water  with  a 
motion  which  is  readily  discerned  to  be 
caused  by  innumerable  cilia  arranged  upon 
the  surface  of  the  globe.  In  the  interior 
of  the  sac  are  generally  seen  dense  globes, 
in  summer  mostly  of  a green  colour  (PI.  3. 
fig.  24)  : sometimes  the  cavity  is  wholly 
filled  up  by  a number  of  membranous  sacs 
exactly  resembling  the  parent,  but  de- 
formed by  mutual  pressure  (PI.  3.  fig.  25)  ; 
and  inside  these  ai-e  seen  smaller  green 
bodies,  as  in  the  former  case.  The  parent 
envelope  is  also  flexible,  yielding  to  pressure 
and  recovering  its  fonn,  and  in  fnH-grown 
specimens  is  generally  ruptm-ed  at  one  point, 
where  the  internal  bodies  escape,  so  that 
the  number  varies;  usually,  however,  the 
original  number  is  eight. 

The  application  of  higher  powers  is  requi- 
site to  (iiscover  the  intimate  sti’uctui’e  of 
Volvox,  which,  by  the  researches  of  Wil- 
liamson and  Busli,  most  of  whose  observa- 
tions we  have  verified,  has  been  pretty 
clearly  made  out.  The  outer  envelope  con- 
sists of  a layer  of  cell-membrane,  in  all 
probability  compbsed  of  a modification  of 
cellulose,  although  we  have  never  succeeded 
in  producing  more  than  a faint  purple  tinge 
with  sulphuric  acid  and  iodine.  By  the 
application  of  a sufficient  magnifymg  power, 
the  green  corpuscles  at  the  periphery  are 
found  to  consist  of  zoospore-lilie  bodies  (go- 
nidia) (PI.  3.  fig.  28),  which  are  seated  inside 
the  membranous  envelope,  each  sending  out 
its  pair  of  vibratile  cilia  (figs.  24-30)  through 
separate  orifices  in  the  external  coat.  The 
same  investigation  will  reveal  that  the 
gi’een  gonidia  have  radiating  processes  ex- 
tending from  their  sides,  and  running  from 
the  difierent  centres  to  meet  each  other  in 
the  light  interspace,  forming  thus  a kind  of 
delicate  network  beneath  the  membrane. 
The  gonidia  ai’e  pjTiforaa,  have  a transna- 
rent  anterior  end  beai'ing  a pair  of  cilia, 
and  contain  a reddish -broAvu  eye-spot  aiul 
a contractile  vacuole,  thus  exactly  resemblig 
those  of  Gonium,  and  indeed  the  zoospores 
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of  Confervoids  generally.  The  radiating 
processes  resemble  those  found  in  particular 
stages  of  Photococcus  pluvialis,  running 
through  the  gelatinous  coat,  and  probably 
may  be  compared  with  the  radiating  fila- 
ments proceeding  from  the  nucleus  of  Spi- 
noGYHA  (PI.  6.  fig.  26).  There  is  somewhat 
more  difiiculty  in  determining  the  nature  of 
the  structure  in  which  the  gonidia  are  en- 
closed. There  is  a layer  of  soft  consistence 
of  some  thickness  within  the  external  mem- 
brane; the  green  gonidia  are  wholly  im- 
bedded in  this,  and  their  radiating  processes 
and  cilia  traverse  the  substance  of  it.  We 
are  inclined  to  believe  that  this  presents  a 
firm  membranous  layer  again  at  the  internal 
surface,  looking  toward  the  general  cavity 
of  the  sphere.  The  natm’e  of  the  soft  layer 
has  been  the  subject  of  discussion;  we  be- 
lieve Busk’s  view  to  be  coraect,  that  it  is 
not  formed  by  the  collocation  of  distinct 
membranous  cells,  lOce  those  of  ordinai’y 
parenchymatous  structures,  but  by  the  close 
^juxtaposition  of  gelatinous  envelopes  of  the 
individual  green  bodies,  resembhng  those 
of  Coccochloris,  Gloeocapsa,  &c.  We  could 
never  detect  a true  line  of  demarcation 
halfway  between  neighbom-ing  gonidia : 
an  appearance  is  indeed  sometimes  pre- 
sented in  preparations  kept  in  chloride  of 
calcium,  which  might  lead  to  an  error  on 
this  point ; for  the  outer  membrane  is  then 
sometimes  swollen  into  papillae  opposite 
each  corpuscle  (PI.  3.  fig.  30),  the  fuiTOws 
between  which,  in  certain  foci,  give  the  ap- 
pearance of  a septum  running  roimd  each 
coi-puscle  (PL  3.  fig.  29).  Similar  prepara- 
tions also  often  show  the  gonidium  con- 
tracted and  leaving  an  empty  ring  round 
it,  separating  it  from  the  gelatinous  coat, 
which  runs  undistinguishably  into  those  of 
the  neighbouring  gonidia.  But  the  strongest 
fact  we  have  observed,  is  that  by  the  appli- 
cation of  solution  of  potash,  the  substance 
surrounding  the  gonidia  is  so  entirely  dis- 
solved, that  the  oily  substance  extracted 
from  the  green  bodies  will  run  freely  about 
beneath  the  external  membrane  (apparently 
confined  internally  by  another  film),  in 
sheets  extending  over  considerable  segments 
of  the  sphere,  yet  leaving  the  gonidia  and 
their  radiating  processes  intact,  or  at  least 
only  shrunk  and  discoloured.  If  a true  cell- 
membrane  existed  around  each  gonidium, 
forming  septa  dividing  them,  the  above 
phsenomenon  could  not  display  itself,  since 
the  potash  would  not  so  dissolve  the  struc- 
tures. 


The  modes  of  reproduction  of  Volvox 
have  recently  been  entirely  elucidated.  In 
certain  conditions,  some  of  the  gonidia  ap- 
pear larger  than  the  rest,  and  as  if  under- 
going division  (PI.  3.  fig.  28) ; it  is  possible 
that  some  of  the  gonidia,  or  of  such  grouped 
onidia,  escape  into  the  cavity,  and  there 
ecome  developed  into  the  large  green  bo- 
dies (PI.  3.  fig.  24),  which  are  rudimentaiy 
globes;  but  Williamson  believes  these  are 
detached  in  an  earlier  stage : perhaps  both 
modes  of  development  take  place.  Pomis 
with  the  grouped  gonidia  (PI.  3.  fig.  29) 
would  appear  to  represent  Ehrenberg’s 
Sphcsrosira.  Ehrenberg’s  genus  Uroglena 
again  would  seem  to  be  a Volvox  either  im- 
perfectly developed  or  decaying. 

The  deep-green  bodies  (PI.  3.  fig.  24) 
seen  in  the  cavity  of  the  spheres,  are  young 
Volvoces,  and  in  an  early  stage  they  appear 
as  spherical  cells  filled  'ndth  gi-anular  groen 
substance ; the  groen  substance  divides  by 
segmentation  (PL  3.  figs.  31,  32)  until  it 
forms  a group  of  gonidia,  on  each  of  which 
a pafr  of  cilia  appears  ; the  enclosing  mem- 
brane expands,  and  they  follow  it  and  re- 
move apai’t,  until  they  foim  a perfect  Vol- 
t;ox-sphere,  studded  with  the  gonidia.  As 
above  mentioned,  a second  generation  is 
sometimes  met  with  in  the  parent-sphere 
(PL  3.  fig.  25).  We  are  imcertain  whether 
to  regard  the  objects  represented  in  PL  3. 
fig.  14,  as  the  j’oimgof  Volvox-,  they  would 
seemingly  equ^ly  represent  the  genus  Pan- 
(lorina,  Syncrypta,  or  Phidorina,  Ehr. 

Volvox,  examined  in  autumn  and  early 
winter,  often  exhibits  either  the  groen  bodies 
with  a thick  coat  (PL  3.  fig.  33),  or  the  inner 
globes  are  of  an  orange  colour  (PL  3.  figs.  26 
& 34),  which  appear  to  be  successive  stages 
of  development  of  a resting-spore.  When 
mature,  tuis  possesses  at  least  two  coats, 
one  inunediately  suiTounding  the  granular 
contents,  another  at  some  distance  outside 
the  former,  transparent,  colourless,  and  as 
it  were  glassy  and  brittle,  breaJiing  with 
sharp-angled  cracks  when  pressed  (PL  3. 
figs.  34  & 36).  AVe  cannot  detect  any  in- 
termediate substance  or  layer,  which  would 
be  required  to  complete  the  analogy  with  the 
resting-spore  of  Spirogtha,  as  described 
by  Pnngsheini  (PL  6.  fig.  21)  ; perhaps  it 
does  not  exist  in  either  case.  Sometimes 
the  outer  coat  of  the  enclosed  yellow  globes 
is  tuberculated  or  covered  with  conical  ele- 
vations (PL  3.  fig.  36).  The  fomi  with  the 
smooth  yellow  resting-spores  (PL  3.  figs.  26 
& 34)  represents  Ehrenborg’s  Volvox  aureus. 
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and  the  form  with  tlie  spines  (PI.  3.  fig.  30) 
Ins  V.  stelUitus.  I'he  development  of  the 
resting-spores  of  Volrox  has  been  fully  de- 
scribed by  Cohn,  and  presents  an  essential 
resemblance  to  the  process  in  I’andomna 
and  STEi'HANOSPHiERA.  A portion  of  the 
gonidia  become  enclosed  in  special  cyst-like 
coats  j and  their  contents  are  tlien  converted 
into  spennatozoids,  which  break  out  and 
move  actively  in  the  interior  of  the  spherical 
common  envelope.  These  bodies  fertilize 
other  gonidia,  which  take  on  the  function 
of  spore-cells ; and  after  their  impregnation 
the  latter  acquire  the  fimi  coats  and  yellow 
contents  characteristic  of  the  resting-spores. 
They  are  set  free  at  first  into  the  common 
cavity  of  the  spherical  envelope. 

A doubt  remains  as  to  the  nature  of  the 
object  described  as  Synura  Uvella ; it  may 
belong  here,  or,  not  improbably,  to  the 
genus  Uvella  (PI.  25.  fig.  18),  which  itself 
may  be  no  more  than  a complex  form  of  the 
I’kotococcus  or  Chlamidomonas  (PI.  3. 
fig.  2 ; PI.  23.  fig.  30),  which  doubtless  in- 
cludes also  Chloroyonium  (PI.  23.  fig.  31), 
Cryptoglena  (PI.  23.  fig.  35),  and  Gyges 
(I'l.  41.  fig.  14),  if  not  more  supposed  In- 
fusorial animalcules. 

"Wlien  a pool  contains  Volvox,  the  indi- 
viduals are  generally  abundant,  and  may  be 
readilv  seen  by  the  naked  eye,  as  pale-gi’een 
globules,  in  a phial  of  water  held  up  to 
the  light ; but  they  are  kept  with  difficulty, 
being  devoured  by  Rotatoria,  &c.  The 
cilia  are  best  seen  by  drying  them  and 
wetting  again,  or  by  applying  iodine.  The 
gonidia  are  a good  deal  altered  by  chloride 
of  calcium. 

Bibl.  Ehrenberg,  Infiis. ; Pritchard,  In- 
fiis. ; Williamson,  Trans.  Phil,  Soc.  Man- 
^ Chester,  vol.  ix. ; Trans.  Micr.  Soc.  2 ser.  i. 
p.  45  (1853) ; Busk,  ibid.  p.  31 ; Cohn,  Ann. 
des  Sc.  Nat.  4 s4r.  v.  p.  323 ; Ann.  Nat.  Hist. 
2 ser.  xix.  p.  187. 

VORTICELLA,  Linn. — A genus  of  In- 
fusoria, of  the  family  Vorticellina. 

Char.  Bodv  campanulate,  with  an  ante- 
rior ring  of  cilia,  stalked ; .stalk  simple,  spi- 
rally contractile. 

These  interesting  Infusoria  are  very  com- 
monly met  with  in  decomposing  vegetable 
infusions,  ns  of  hay,  portions  of  dead 
flowers,  &c.  Their  curious  metamoi-phoses 
and  modes  of  reproduction  are  noticed 
under  Infusoria. 

Ehrenberg  describes  nine  spccie.s. 

1.  nehdifern  (PI.  25.  fig.  21).  Body 
conico  - cnmpnnulate,  colourless ; anterior 


margin  dilated;  body  without  rings  when 
conti-acted.  Length  of  body  without  the 
stalk  1-576  to  1-288". 

2.  V.  microstoma  (PI.  25.  fig.  26,  body 
vdth  gemmae).  Body  ovate,  narrowed  at 
the  ends,  greenish  white ; anterior  margin 
not  dilated,  nor  body  ringed  when  con- 
tracted. Length  of  body  1-2000  to  1-250". 

3.  V.  convallaria.  Body  ovato-conical, 
whitish  hyaline,  anmdate ; expanded  ante- 
rior margin  slightly  prominent.  Length  of 
body  1-430  to  1-240". 

Dujardin  unites  the  genera  Carchesiinn 
and  Zoothamnium  to  his  genus  Vorticella. 

Btbl.  Ehrenberg,  Infos,  p.  269;  Dujai’din 
Infits.  p.  546  ; Stein,  Infos.,  passim ; Lach- 
niann,  Ann.  Nat.  Hist.  1857.  xix. 

’^"ORTICELLINA.— A family  of  Infu- 
soria. 

Char.  Isolated  and  free,  or  fixed  and 
aggi’egate ; alimentary  canal  ndth  two  ori- 
fices, separate,  but  in  the  same  groove 
carapace  none. 

The  characters  are  very  vague,  and  the 
family  an  unnatural  one.  The  genera 
Stentor,  Trichodina  and  Urocentrom  have 
little  affinity  with  the  othera.  In  the  time 
genera,  the  bodies  are  stalked,  the  stalk 
usually  branched,  and  the  cilia  form  a ring 
at  the  anterior  end  of  the  body. 

Genera : 


Stalk  absent. 

Tail  none. 

Body  ciliated 1 . Stentor, 

Body  smooth,  cilia  anterior.. . . 2.  Trichodina, 
Tfdl  present  Urocentrum, 

Stalk  present. 

Bodies  all  uniform. 

Stalk  spirally  flexible. 

Stalk  simple 4.  VorticeUa. 

Stalk  branched 5.  Cnrchesium, 

Stalk  inflexible 6.  Epistylis. 

Bodies  of  two  shapes. 

Stalk  inflexible 7*  Opercularia. 

Stalk  spirally  flexible  S.  Zoothamnium, 


Bibl.  Ehrenberg,  Infosoria,  p.  259. 

VULVULINA,  D’Oib.— A genus  of  Fo- 
ramiiiifera,  of  the  order  Enallostegia,  and 
family  Textularidoe. 

Char.  Shell  free,  regular,  equilateral, 
somewhat  imgose,  oval,  compressed  ; cham- 
bers compressed,  regularly  alternate  at  all 
ages,  on  each  side  of  the  longitudinal  axis, 
partly  embracing,  and  fomiing  two  regular 
alternate  lines ; orifice  single,  at  the  upper 
part  of  the  last  chamber,  a fissure  parallel 
to  the  compression. 

V.  gramen  (PI.  18.  fig.  .39). 

Bibl.  3'hat  of  the  order. 
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w. 

WASP.  See  Vkspa. 

WATER. — Under  this  head  we  might 
fonii  a kind  of  index  refen-ing  to  a large 
proportion  of  the  article.s  of  which  this 
volume  is  composed,  since  water,  existing 
under  different  circumstances,  foims  one 
of  the  most  fertile  sources  of  microscopic 
objects ; but  as  our  space  and  plan  do  not 
admit  of  such  an  enumeration,  we  must  be 
content  to  dwell  shortly  upon  two  of  the 
most  important  questions  in  which  the  mi- 
croscope is  applied  to  the  examination  of 
the  contents  of  water. 

Ordinary  examination  of  xoater. — Here  it 
appears  merely  necessary  to  point  out  that 
the  mode  of  examining  the  contents  of  sam- 
ples of  water,  for  the  piupose  of  ascertaining 
the  extent  to  which  organic  beings  are  con- 
tained in  them,  should  be  very  different 
from  that  pm’sued  by  the  microscopist  who 
is  engaged  in  collecting  specimens.  We 
make  this  remark  in  consequence  of  the 
gTOSs  misrepresentations  which  are  some- 
times made  respecting  the  “animalcules” 
in  water,  earned  to  their  most  absurd  ex- 
treme in  the  so  - called  “ drop  ” of  water 
shown  by  oxy-hydrogen  microscopes,  where 
we  often  see  the  field  covered  vdth  laiwae 
of  dragon  - flies,  of  beetles,  of  gnats,  &c., 
Eutomostraca,  and  womis  of  different  kinds, 
not  only  perceptible  without  a microscope, 
but  in  the  case  of  the  lai-vm,  perhaps  really 
more  than  an  inch  long.  Less  violent  ex- 
aggerations occur  when  water  which  appears 
cloudy  is  selected,  allowed  to  stand  for  some 
time,  and  the  sediment  examined.  ^ cry 
false  results  must  also  be  obtained  when 
water  is  exposed  to  the  air  for  any  length 
of  time  before  examination,  since  Infusoria 
and  microscopic  Algae  always  appear  in  a 
short  time,  even  in  distilled  water,  when 
exposed  to  the  atmosphere;  and  a rain- 
water butt  will  generally  be  foimd  a very 
fertile  source  of  microscopic  objects.  We 
regard  the  presence  of  most  of  those  organ- 
isms which  do  not  sufficiently  affect  the 
water  to  render  its  impuritj'  discernible  by 
the  naked  eye,  as  a matter  of  little  conse- 
quence. Large  quantities  of  Eutomostraca, 
certain  Rotatoria  and  Infusoria,  and  Oscil- 
latoriaceous  Alga?,  generally  very  perceptibly 
clouding  or  colouring  the  water,  of  coiu-se 
indicate  the  presence  of  much  decomposing 
organic  matter  in  the  w'ater,  which,  how- 
ever, reveals  itself  very  clearly  in  a short 
time,  when  the  water  is  kept,  by  a foetid 


odour.  The  presence  of  green  Confervoid 
Algre  is  by  no  means  a sure  sign  of  impurity 
(properly  so  called)  in  water ; for  some  will 
only  grow  in  very  clear  and  piue  water, 
while  man)'  of  them  may  be  regarded  as 
agents  of  purification.  The  presence  of 
Zygnemaceae,  however,  and  Liatomaceae  is 
particularly  objectionable,  as  they  become 
very  foetid  in  decomposition,  which  gene- 
rally takes  place  very  soon  when  they  are 
disturbed  and  injui'ed.  AYhen  large  quan- 
tities of  the  minute  Algae  appear  in  water, 
discoloming  it  over  extensive  surfaces,  the 
microscope  will  enable  us  to  detect  the 
natiu'e  of  the  object  producing  the  appear- 
ance, but  A\dll  scai’cely  be  requisite  to  prove 
the  impurity  of  the  water. 

Coloration  of  Water. — ^Under  this  head 
we  shall  refer'  to  those  plants  and  animals 
which  most  commonly  produce  such  ap- 
pearances, premising  that  the  commonest 
cases  of  coloration  depend  upon  suspended 
mineral  substances  (mud),  of  different  co- 
loiu's  according  to  the  soils  washed  by  the 
water. 

1.  Producing  a general  green  coloru’,  or  a 

thick  film  on  the  surface. — Pnoxococcus 
(^Cldamidoxnonas,  Ehr.,  Diselmis,  very 

common  in  the  spring ; and  various  Nosto- 
chaceous  Algae,  as  Thichoemus,  Conio- 
PHYTUM,  &c.  (see  Nostochace.®  ; many 
■\\uth  abluish tinge) ; Clatheocystis  (fonn- 
iug  a gi-anular  verdigris-green  layer),  Mi- 
CEOHALOA,  and  various  other  Palmella- 
CEiE ; Euglena  viridis,  &c.  The  Desmidi- 
ACEiE  form  greenish  patches  at  the  bottom 
of  water  or  on  plants,  as  do  certain  Oscil- 

LATOEIACE.®. 

2.  Producing  a red  colour  in  fresh  water. 
— Astasia  hamatodes,  Ehr.,  species  of 
Haphnia.  Tubifex  produces  a red  colour 
on  the  mud  in  shallow  water.  Red  forms  of 
species  of  Pnoxococcus  (see  also  Red 
Snow).— In  salt  water,  Diselmis  Bunalii, 
Duj. ; Teichodesmium. 

3.  A brovm  cloudy  appearance  often  ap- 
pears in  masses  near  the  soimce  of  small 
springs  of  water  flo^^^ng  oiit_  of  blue  clay, 
or  in  pools  on  peat-bogs.  This  mostly  con- 
sists of  peroxide  of  iron ; but  sometimes  a 
similar  brown  appearance  is  produced  in 

ools  by  collections  of  amorphous  gi-anular 
ecaying  organic  matter,  in  which  occur 
gi’eat  abimdance  of  certain  Oscillaxoei.<e, 
Liaxomace.®,  Infusoeia,  andRoxAXOEiA. 
The  obsciu’e  mycelioid  structure  called  by 
Kiitzing  Lepxoxheix  ochracea  produces  a 
yellowish -brown  tint.  Diatomacene  often 
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fonn  a ycTlowasli-browii  coat  on  mud  at 
the  bottom  of  -water.  Many  Rotatoria  and 
lai'ger  Infusoria  (Pabajeecia,  &c.),  when 
abundant,  give  water  a slightly  milky 
appearance. 

The  above  list  is  undoubtedly  very  im- 

Serfect,  but  mav  aftbrd  some  useful  hints. 

[icroscopists  wbo  meet  with  such  colora- 
tions will  naturaUv  examine  them  carefully ; 
they  will  find  fuidker  information  under  the 
heads  of  the  articles  cited. 
WATER-BEARS.  See  Tabdigbada. 
WEBBINA,  D’Orb. — A genus  of  Fora- 
minifera,  of  the  order  Stichostegia,  and  fa- 
mily lufequilateralidse. 

Char.  fShell  fixed,  iiTegnlar,  inequilateral, 
rugose,  elongate,  arched,  convex  above, 
plane  beneath ; chambers  depressed,  convex 
above,  concave  beneath,  ovM,  embracing  at 
the  ends  only ; orifice  single,  roimd,  placed 
at  the  end  and  upper  part  of  the  last  cham- 
ber, or  lateral  to  the  longitudinal  axis. 

One  fossil  British  species  : 

TV.  1-uf/osa  (PI.  18.  fig.  47). 

Bibl.  That  of  the  order. 

WEISSIA,  Hedwig. — A genus  of  Pot- 
tiaceous  Mosses,  variously  defined  by  dif- 
ferent authors,  related  to  Gymnostomum. 
TV.  controversa,  Hedw.  {TV.  viridula,  C. 
Miill.)  is  common.  Wilson  includes  Blindia 
liere,  and  separates  Rhabdoiveissia  ( TV.  fay  ax 
and  denticidata). 

WELLS,  DARK.  See  Intboduction, 
p.  xvi. 

MTIALEBONE. — In  whales  the  teeth 
are  nidimentaiy ; and  arising  from  a depres- 
sion in  the  upper  jaw  on  each  side  are  a 
number  of  pai-allel  horny  plates,  many  feet 
in  length,  which  project  downwards : these 
plates,  which  are  technically  kno-wn  as  fins 
or  blades,  constitute  whalebone ; and  through 
them  the  water  containing  the  animals  upon 
which  the  whale  lives  is  strained,  and  the 
food  thus  obtained.  These  plates  are  situ- 
ated upon  a vascular  membrane,  folds  of 
which  enter  a cavity  at  their  base,  which  is 
the  portion  connected  with  the  jaw. 

Whalebone  may  be  pretty  easily  divided 
into  longitudinal  laminas  and  fibres;  but 
these  are  only  secondary  forms  resulting 
from  the  aggregation  of  a number  of  cells, 
of  which  whalebone  wholly  consists. 

On  examining  a transverse  section  of  a 
blade  or  plate  of  whalebone  with  the  naked 
eye,  or  a lens,  two  structures  are  readily 
distinmiishable — an  inner  porous -looking 
medullar}-  portion,  surrounded  by  an  outer 
compact  or  cortic.il  substance.  A lonpritu- 


dinal  section  through  the  plate  exhibits  a 
number  of  dark  lines  or  stripes,  from  about 
1-100  to  1-160"  in  diameter,  pai-allel  to  each 
other  and  to  the  axis  of  the  plate,  and  cor- 
responding to  the  pores  seen  in  the  trans- 
verse section.  These  stripes,  which  have 
been  called  whalebone-canals,  but  which  we 
shall  denominate  medullary  lines,  are  seen 
to  be  surromided  by  a paler  substance. 

With  a higher  power  inch),  the  trans- 
verse section  exhibits  in  the  centre  a mun- 
ber  of  rounded  apertures  or  circles  corre- 
sponding to  the  pores  (PI.  17.  fi^.  31),  sm-- 
roimded  by  very  tine,  concentric,  inten-upted 
dark  lines ; whilst  towards  the  circumfer- 
ence these  lines  run  parallel  to  the  surface 
of  the  plate.  In  the  longitudinal  section, 
viewed  -with  this  power,  the  medullary  lines 
ai-e  seen  to  consist  of  a number  of  cells 
(PI.  17.  fig.  30),  mostly  an-anged  in  single 
longitudinal  series,  and  in  dried  whalebone, 
having  a very  dark  appearance  by  trans- 
mitted light,  fr-om  the  presence  -within 
them  of  a large  quantity  of  pigment  and 
air.  These  are  the  medullary  cells.  The 
substance  between  the  lines  of  medullary 
cells  exhibits  very  fine  longitudinal  striae, 
and  in  parts,  the  ends  of  divided  laminae. 

On  macerating  whalebone  for  twenty- 
four  hom's  in  solution  of  caustic  potash,  it 
becomes  soft;  and  on  aftei-wards  digesting 
it  in  water,  the  cortical  portion  resolves 
itself  into  nimierous  large  transparent  cells, 
from  1-230  to  1-310"  in  length,  and  fr-om 
1-500  to  1-330"  in  breadth  (PL  17.  fig.  33). 
These  contain  a variable  number  of  gi-a- 
nules  of  pigment,  of  a deep  brown  colour, 
also  some  small  globules  of  fat,  which  are 
especially  numerous  in  those  portions  near- 
est the  base  of  the  plate.  These  cells  in  the 
natm-al  whalebone  are  laterally  compressed 
or  flattened ; and  the  ti-ansverse  axes  of 
those  sirrrounding  the  medullary  lines  are 
arranged  tangentially  to  the  latter,  whilst 
in  the  cortical  portions  these  axes  are  par- 
allel to  the  surlace  of  the  plate.  The  con- 
centric lines  seen  in  a transverse  section 
arise  piincipally  fr-om  the  pigment-gi-anules 
-within  those  cells  which  sun-ound  the  me- 
dullary cells  becoming  arranged  in  a linear 
series,  by  the  flattening  of  the  cells  enclos- 
ing them.  This  may  be  sliowm  by  treating 
a transverse  section  of  whalebone  with 
caustic  potash,  and  then  adding  water  and 
watching  its  resolution  into  cells.  As  these 
expand,  the  inten-upted  lines  are  seen  also 
to  expand  as  it  were,  and  to  become  re- 
solved into  a number  of  distinct  pigment- 
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praniilcs  existing  witliin  eaoli  call.  Tlie 
lilies  seen  in  a lonf^itudinal  section  arise 
from  the  unequal  refraction  of  light  by  the 
lamina3  of  compressed  cells  suiTounding  the 
medullary  lines. 

The  medullary  cells  contain  a large  quan- 
tity of  pigment,  as  do  also  those  compressed 
ceils  -wliich  immediately  snrroimd  them ; in 
the  fonner,  these  gi’anules  are  frequently 
aggregated.  In  the  common  dry  whale- 
bone of  commerce  the  medullary  cells  also 
contain  air,  which  has  been  mistaken  for 
fat — and  hence  the  cells  denominated  fat- 
cells.  The  air  is  readily  displaced  by  liquids. 
Between  the  compressed  cells  minute  ca- 
vities containing  air,  sometimes  assuming  a 
linear  form,  at  others  representing  mere 
dots,  arc  seen  both  in  the  transverse  and 
longitudinal  sections  ; these  are  distin- 
guished by  the  displacement  of  their  con- 
tents. Hence  ordinary  whalebone  'closely 
resembles  hair  or  horn  in  its  structure ; and 
the  libres  which  are  seen  projecting  from 
the  margin  of  the  blades  as  found  in  com- 
merce have  a remarkable  similarity  to  hair 
(PI.  17.  fig.  32).  Chemically,  it  consists  of 
a proteine  compound,  and  is  therefore  co- 
loured by  MiUou’s  and  Pettenkofer’s  test- 
liqiiids. 

Wlialebone  polarizes  light  like  horn. 

Bibl.  Bonders,  3Iulder's  PJn/siol.  Chemxe ; 
Lehmann,  Pliys.  Chem.)  Hunter,  Phil.  Trans. 
1787. 

WHEAT. — The  st^vrch  of  the  grain  of 
wheat  (^Triticum  inth/are  and  other  species 
and  varieties)  presents  itself  in  the  form  of 
delicate  little  ilattish  lenticular  bodies,  very 
characteristic  (PI.  36.  fig.  8).  A\  heat  is 
subject  to  various  Blights,  which  are  re- 
ferred to  under  that  head,  depending  on 
the  gro'wth  of  parasitic  Fungi,  especially 
Tilletia,  attaching  the  ear,  Puccinia 
attacking  the  straw,  &c.  In  other  cases  the 
ear  is  found  infested  with  a minute  wonn 
(Anguillula  tritici)  remarkable  for  its 
tenacitv  of  life. 

AVINGS  OF  Insects.— The  airangement 
of  the  veins  or  nerves  of  the  anterior  wings 
of  the  Ilymenoptera  is  sometimes  used  to 
form  the  basis  of  systematic  arrangement; 
and  the  several  veins  and  interspaces  have 
received  distinct  names,  which  may  be  illus- 
trated by  means  of  PI.  27.  fig.  11,  represent- 
ing the  anterior  wing  of  the  humble-bee 
(^Pombus  terrestris')  (it  must  be  remarked, 
however,  that  in  our  figure  the  nerves,  a,d,e, 
are  not  sufficiently  distinguished)  : «,  costal 
nerve ; h,  cubital  nerve ; c,  posterior  margin 


of  vdng,  with  the  fold  (n)  for  the  attach- 
ment of  the  hooks ; d,  post-costal  nerve ; 
e,  externo-medial ; f,  anal ; the  nen'e  be- 
tween 3 and  10,  the  transverso-mediol ; h, 
the  radial  nerve ; k,  the  discoidal ; I,  the 
subdiscoidal ; m,  m,  m,  transverso-cubital 
nerves ; s,  stigma ; 1,  costal  cell ; 2,  medial 
cell;  3, interno-medial ; 4,  anal;  5, marginal; 
10,  first  discoidal  cell ; 11,  second  ditto ; 
12,  third  ditto  ; 13,  first  apical  cell. 

See  Insects,  %vings. 

Bibl.  That  of  Insects;  Jurine,  Nou- 
velle  MMode,  &c. ; Shuckard,  Trans.  Entom. 
Soc.  i. 

AA^INTEREHl. — A section  of  the  Dico- 
tyledonous family  Magnoliacese  (Drisiys, 
Tasmannia),  remarkable  for  the  character 
of  the  elementary  stnictm-e  of  the  wood, 
approaching  closely  to  that  of  the  Coniferai. 
It  consists,  as  in*  that  family,  wholly  of 
pitted  prosenchyniatous  cells  without  ducts, 
the  cells  having  two  or  three  rows  of  bor- 
dered pits,  as  in  Araucabia.  A distinc- 
tion exists,  however,  in  the  character  of  the 
medullary  rays,  which  are  very  numerous  in 
AA^interece,  occurring  both  large  and  small, 
six  or  seven  in  the  breadth  of  1-12"  in  a 
vertical  section  at  right  angles  to  the  rays ; 
some  of  them  being  thin,  composed  of  one 
or  two  parallel  layers  of  cells,  extending  to 
a vei-tical  extent  of  about  ten  cells;  others 
much  larger,  ten  or  twelve  cells  thick  (or 
broad),  and  of  a vertical  extent  of  eighty  or 
a hundred  cells  ; the  latter  are  very  evident 
on  the  surface  of  the  wood,  when  the  bark 
is  removed.  The  medullary  rays  here  tra- 
verse all  the  annual  lajnrs  of  Avood,  which 
is  not  the  case  in  the  Conifer®. 

Bibl.  Goeppert,  Linncea,  xvi.  p.  135 
(1842);  Ann.  des  Sc.  Nat.  2 s^r.  xviii. 
p.  317. 

AAEOD.— The  mode  of  origin  of  wood  is 
explained  in  the  articles  Caaebium,  AIe- 
nuLLA,  AIedullary  Bays,  andA’ASCULAR 
BENDLES,  while  the  characters  of  the  ele- 
mentary organs  of  AA'hich  AA^ood  is  composed 
are  described  under  the  heads  of  Cell  ; 
Fibrous,  Pitted,  and  Spiral  Struc- 
tures ; and  Secondary  Deposits.  Pe- 
culiar composition  of  the  AA'ood  in  certain 
classes,  families,  or  genera  of  plants  is  also 
noticed  under  their  especial  heads,  which 
Avill  be  referred  to  presentlj'.  In  this  article 
the  principal  kinds  of  modification  of  the 
wood  (taken  as  a Avhole)  occurring  in  these 
said  cases,  and  in  certain  others,^  are  to 
some  e.xtent  classified,  in  order  to  indicate 
their  relation.s,  and  to  furnish  a guide  to 
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luicroscopists  seekiiif^  to  ob.servo  the  most 
romtivkable  varieties  of  structure  occurring; 
ill  this  substance. 

The  elements  entering  into  the  composi- 
tion of  wood  are: — 1.  Fihro- vascular 
BUNDLES,  -wliieh  in  their  most  complete 
fonn  contain  Spiral  and  other  Vessels, 
I’iTTED  DUCTS,  Prosenchymatous  Cellular 
tissue  with  thickened  walls  {tcoochj  Jihre) ; 
and  in  the  3Ionocotjdedons,  vasa  propria, 
ns  they  are  called  by  Mohl,  viz.  elongated 
tnbulai’  cells  of  membranous  structure  oc- 
cumng  in  the  centre  of  the  bundles.  2. 
Medullary  Bays  in  the  Dicotyledons,  or 
a generally  diffused  medullary  parenchjnna 
in  the  Monocotyledons.  3.  Woody  p.aren- 
CHY5IA,  which  is  found  under  different  con- 
ditions and  in  different  quantities  in  differ- 
ent cases. 

The  Gyyinosperms  may  be  considered 
in  the  above  enumeration  as  agreeing  with 
the  Dicotyledons.  The  less-generally  dif- 
fused structures  connected  with  Secretion 
are  here  left  out  of  Anew. 

In  classif)dng  the  kinds  of  wood,  we  may 
commence  with  the  less  perfect  forms. 

Monocotyledons. — In  our  native  plants  of 
this  class  the  stem  is  mostly  heroaceous, 
and  the  woody  structure  then  occurs  sim- 
ply in  the  form  of  “ fibres  ” { jihro-v oscular 
bundles')  (fig.  466,  p.  451),  the  stnicture  of 
which  has  been  described  elsewhere  (fig.  791, 
p.  721).  The  same  kinds  of  elements  are 
arranged  in  nearly  the  same  way  in  most  of 
the  arborescent  plants  of  this  class,  such  as 
I’alms : for  example,  in  the  Cocoa-nut  Palm, 
in  the  common  Cane  {Calamus),  or  the 
various  stiiped  solid  canes  ( all  Palms)  used 
for  walking-sticks,  &c.  The  solid  woody 
texture  depends  in  these  upon  the  inter- 
space between  the  fibro-A'ascular  bundles 
being  filled  up  with  looody  parenchyma,  i.  e. 
the  general  medidlary  substance,  which  in 
such  stems  as  that  of  the  AVhite  Lily  is  soft 
and  .spongy,  in  the  Palms,  &c.  become  soli- 
dified by  the  great  deposition  of  secondary 
layers  upon  the  walls  of  the  cells  ; thus,  the 
bundles,  at  first  “ fibres,”  are  bound  to- 
gether into  a solid  wood.  The  thick  woody 
walls  of  the  hollow  Bamboo  cane  are  con- 
structed on  the  same  plan,  being  highlj'- 
developed  and  liguified  fonus  of  the  struc- 
ture wiiich  is  exhibited  in  a soft  and  her- 
baceous condition  in  our  common  Grasses. 

Certain  ^lonocotyledons  present  a struc- 
ture which  differs  from  the  above  in  the 
appearance  presented  by  transverse  sec- 
tions. In  the  Smilaceio,  and  some  of  the 
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Dioscoreaceie,  the  liliro-vascular  bundles  are 
aiTanged  in  more  definite  order  in  one  or 
two  circles ; but  there  is  no  distinction  of 
pith,  medullary  rays,  and  bark  here;  the 
bundles  are  bound  togetlier  by  woody  pa- 
renchyma, and  there  is  no  cambium  region 
beneath  the  rind.  The  anomalous  growth 
exhibited  by  the  stems  of  other  Monoco- 
tyledons, such  as  Druccoia,  Yucca,  &c., 
cannot  be  regarded  as  depending  on  the 
fonnation  of  wood  in  the  proper  sense;  in 
them,  layers  of  fibrous  structure  are  fonned 
between  the  central  region  of  the  stem 
(containing  the  original  vascular  bundles) 
and  the  rind,  which  take  their  origin  from 
the  ends  of  the  vascular  bimdles  at  the 
periphery  of  the  stem  beneath  the  rind,  and 
extend  down  in  a kind  of  false  cambium- 
layer  beneath  the  rind. 

Interesting  objects  illustrating  the  aboA'e 
structures  are  furnished  by  longitudinal  and 
transverse  sections  of  the  trunks  of  large 
Palms  and  of  the  large  Avoody  leaf-stalks  of 
these,  of  canes  of  different  land,  of  Bamboo- 
canes,  the  rhizome  of  Sarsaparilla-plants 
{Sniilax),  Ruscus,  the  harder  parts  of  the 
stem  often  found  attached  to  imported 
Pine-apples,  &c.  Sections  of  silicified  fossil 
Palm-stems,  prepared  by  the  lapidary,  can 
also  be  obtained  from  the  dealers  in  objects. 

Dicotyledons. — In  this  class  we  meet  with 
a remarkable  diversity  in  the  character  of 
the  wood,  which  moreover  here  exhibits, 
fr'om  the  indefinite  power  of  gi’OAvdh  of  the 
Flbro-vascular  bundles,  a much  more 
extensive  and  perfect  deA^elopment  than  in 
the  Monocotyledons.  In  the  articles  Me- 
dulla (fig.  455,  p.  450),  Medullary  Rays 
ffig.  467,  p.  451),  and  Vascular  bundles 
(fig.  792,  p.  722)  are  described  the  condi- 
tions of  ordinary  Dicotyledonous  stems  in 
the  first  year  of  theh  gi’owth ; it  is  stated 
in  the  account  of  the  vascular  bundles,  that 
a neAv  layer  of  wood  is  developed  in  the 
cambium-layer  in  each  succeeding  season 
(fig.  457,  p.  451).  The  nature  of  the  ele- 
mentaiy  structiues  in  such  cases  is  illus- 
trated by  the  accompanying  figures  from  the 
Maple  (Acer  campestre)  (figs.  807  & 808), 
of  which  the  former  represents  sections  of  a 
shoot  at  the  beginning  of  its  second  year, 
Avhen  the  cambium  layer  (c)  is  sAvelling, 
the  latter  a shoot  of  three  years’  gi'owth, 
the  portions  belonging  to  each  year  being 
indicated  by  the  figiues.  The  only  differ- 
ence between  the  structure  developed  in 
each  succeeding  season  is  the  absence  of  a 
layer  of  spiral  vessels  (medullary  sheath,  in 
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the  first  year)  at  the  point  where  each  year’s 
m’owth  commences.  Here,  as  is  seen,  the 
body  of  tire  wood  is  composed  chiefly  of 


Fig.  807. 


Transverse  and  vertical  section  of  a segment  of  a shoot 
of  the  Maple  in  the  early  part  of  the  second  year  of  its 
age.  T,  spiral  vessels ; V P,  pitted  ducts ; F,  woody 
fibre;  C,  cambium;  Pc.  cortical  parenchyma;  F,  liber 
fibres ; Pc,  cellular  envelope  of  the  bark ; S,  corky  layer 
of  ditto.  Magnified  60  diameters. 

Fig.  808. 


a a 


I me  c f V f V f V t m 


Transverse  section  of  Maple-wood  three  years  old. 
The  figures  1,  2, 3 indicate  the  annual  rings  of  wood,  the 
rest  is  bark,  m,  medulla ; t,  spiral  vessels ; v,  ducts ; /, 
woody  fibre ; c,  cambium  ; me,  medullary  parenchyma ; 
I,  liber.  Magnified  40  diameters. 

prosenchymatous  cells  (wood-cells  or  woody 
fibre)  (/),  with  a few  pitted  ducts  (v)  near 


the  commencement  of  each  annual  layer ; 
the  medullary  rays  are  naiTow  in  this  wood. 
In  the  Hornbeam  (Carpinus  Betidus)  the 
wood  is  of  very  similar  composition ; the 
wood-cells,  however,  are  more  thickened, 
and  the  ducts  exhibit  a spiral  marking ; the 
annual  layers  are  not  very  clearly  defined  in 
sections  rmder  the  microscope.  This  is  the 
case,  a^ain,  with  the  excessively  hard  wood 
of  the  box  (Bttxiis  sempervirens),  which  is  of 
analogous  composition.  The  Birch  (Betula 
alba)  has  the  same  structui’e.  Other  com- 
mon timber  ti’ees  exhibit  an  additional 
structure  in  their  wood,  namelj'  masses  of 
xooody  parenchyma  interspersed  in  various 
ways  among  the  ordinary  prosenchymatous 
sti'uctm-e  of  the  wood.  A very  small  quan- 
tity of  this  occurs  in  scattered  groups  in  the 
common  oak  ( Quercus  pedunculatd) ; here 
also  the  ducts  are  very  large,  appearing  as 
open  holes  to  the  nalred  eye  in  cross  sec- 
tions ; the  larger  medullary  rays  are  like- 
wise very  evident.  In  the  beech  {Fayus 
sylvatica)  there  is  a small  quantity  of  woody 
parenchyma,  but  greatly  thickened  prosen- 
chyma  prevails ; the  ducts  are  rather  small, 
but  the  broader  ineduUai’y  rays  are  very 
evident,  appearing  to  the  naked  eye  as 
broivn  streaks  in  longitudinal  sections.  The 
Chestnut  (Castanea  vesca)  differs  from  this 
chiefly  in  wanting  the  broader  medullary 
rays.  In  the  Elm  campestris)  the 

prosenchyma  is  interposed  between  bands 
of  woody  pai'enchyma  and  wide  ducts, 
which  renders  the  distinction  of  the  annual 
layers  obscure.  The  Walnut  tree  has  no 
woody  pai’enchyma  ; the  Apple  and  Peai’ 
frees  have  alternate  bands  of  prosenchyma 
and  woody  pai’enchyma;  these  exist,  but 
are  narrower  in  the  Plimi  and  Cherry.  In 
the  wood  of  most  of  the  Leguminosse 
{Robinta,  Ulex,  Genista,  Gleditschia,  &c.)  the 
■woody  parenchyma  appears  in  bands  of  con- 
siderable size  ; but  the  walls  of  its  cells  are 
less  thickened  than  those  of  the  prosenchy- 
matous  cells.  Woody  parench^a  occurs 
extensively  in  Mahogany  and  Rose-’wood, 
producing  a peculiai’  variation  of  colour  in 
the  wood ; the  large  holes  are  the  orifices 
of  the  very  vdde  ducts. 

The  wood  of  the  Poplai’s  (Popidus)  and 
Willows  (Salix)  has  the  prosenchyinatoiis 
cells  little  thickened.  The  Hazel  (Coryhs 
AveUana)  and  the  Alder  (Alniis  yhdinosa) 
present  a peculiarity : the  wood  appeal’s  to 
the  naked  eye  to  have  broad  mediillai’j’  rays, 
but  under  "the  microscope  these  rays  are 
found  to  be  portions  of  the  wood  devoid  of 
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ducts,  intei’vening  between  segments^  with 
closelv-pitted  ducts  placed  at  ^ pavticidnr 
points  in  the  annual  rings.  'J^ie  In  me 
{Tilia)  and  the  Iloise-chestnut  (JK'iCulhs) 
have  wood  of  soft  texture,  the  proseuchy- 
matous  cells  being  only  slightly  thickened ; 
while  the  ducts  are  large  and  numerous 
(these  exhibit  a spiral  band,  very  evident  in 
the  Lime).  The  wood  of  the  tlane  (Phi- 
tanus  occidentalism  has  strongly  marked  me- 
dullary rays ; the  prosenchymatous  cells  are 
gi'eatly  thickened,  and  mingled  with  them 
are  very  numerous  ducts,  and  a small  quan- 
tity of  woody  pai’enchjTua.  The  stem  of 
the  Vine  ( Vitis  rinifera)  has  likevdse  long 
and  broad  medullary  rays ; the  wood  is 
composed  of  prosenchymatous  cells,  Avith  a 
spiral-fibrous  deposit  on  their  walls,  while 
the  cells  of  the  woody  parenchjmia  are  de- 
void of  this ; the  ducts  are  very  long,  and 
exhibit  every  gradation  of  form,  from  spiral, 
reticulated,  and  scalaiifomi  to  pitted  ducts. 
The  various  species  of  Clematis  have  strongly 
marked  medullary  rays,  and  wood  chiefiy 
composed  of  pitted  ducts,  as  is  the  case  also 
in  the  common  Rose. 

Ilartig  and  Sanio  have  recently  published 
some  elaborate  and  interesting  researches 
on  the  peculiar  intimate  structure  of  wood 
in  particidar  trees ; but  we  have  not  space  to 
analyse  these  long  pauers  here. 

In  many  of  the  aoove  trees  the  wood 
acquires  a special  peculiarity  when  it  attains 
a certain  age;  the  prosenchymatous  cells 
generally  become  more  solid,  year  by  year, 
through  the  filling-up  of  their  cavities  by 
the  increasing  thickness  of  the  secondary 
deposits  on  their  walls : in  the  lighter-co- 
loured and  softer  woods,  such  as  the  Lime, 
there  is  no  di.stinct  line  of  demarcation  be- 
tween the  older  and  younger  part  of  the 
trunk — the  alburnum  or  sap-ioood  and  the 
duramen  or  heaH-tcood ; but  in  many  cases, 
as  in  the  Ebony  {Diospyros),  Lignum-rntm 
(^Guaiacum),  to  a less  extent  in  the  Elm, 
Oak,  &c.,  the  duramen  assumes  a remark- 
able solidity  and  a deeper  colour,  so  that 
after  a certain  time  the  colours  of  the  dura- 
men and  alburnum  are  very  difierent.  This 
appears  to  arise  from  a chemical  alteration 
of  the  substance  of  the  secondary  deposits 
of  the  prosenchymatous  cells. 

A great  degree  of  regularity  and  agi’ee- 
ment  of  .stmcture  exists  between  the  woods 
of  the  Dicotyledons  above  mentioned.  It 
remains  to  direct  attention  to  various  kinds 
which  depart  more  or  less  from  the  type 
tliiis  selected. 


In  the  various  parasitical  Dicotyledons, 
such  as  Lathrceu,Melampijrum,  Cuscuta,  &c., 
there  is  no  layer  of  spiral  vessels  corre- 
sponding with  tlie  medullary  sheath;  and 
in  the  Misletoe  (Viscum)  only  annular  ducts 
occur  in  this  situation;  the  wood  in  the 
latter  is  largely  composed  of  woody  paren- 
chyma, the  cells  of  which  are  punctated,  or 
possess  spiral-fibrous  layers  (figs.  665,  666, 
page  640).  The  stem  of  Myzodendron  also 
exhibits  some  remarkable  anomalies. 

In  the  Bombacem  (Bombax,  Carolinea, 
&c.)  the  mass  of  stmcture  corresponding 
to  the  wood  is  chiefly  composed  of  mem- 
branous parenchymatous  cells,  with  scat- 
tered isolated  prosenchymatous  cells,  and 
large  pitted  ducts.  The  wood  of  Avicennia  is 
principally  composed  of  large  pitted  ducts, 
with  narrow  interspaces  filled  up  with  small 
pitted  parenchymatous  cells. 

The  wood  of  the  Cactaceae,  Mammillariu, 
Melocactus,  is  composed  of  dotted  ducts, 
together  with  a kind  of  cell,  apparently  re- 
ferable to  parench^mia,  the  walls  of  which 
have  a remarkably  broad  spiral-fibrous  baud 
(PI.  39.  fig.  7).  I'he  wood  of  the  Casuarince 
exhibits  a curious  structure : it  is  composed 
of  long  prosenchymatous  cells,  the  walls  of 
which,  together  with  those  of  the  numerous 
large  ducts,  have  bordered  pits  (PI.  39. 
fig.  2) ; while  concentilc  lines  of  cellular 
tissue  appear  at  intervals  in  the  cross  sec- 
tion, consisting  of  plates  of  parenchyma 
extending  from  one  medullary  ray  to  the 
next,  and  connecting  them.  The  steins  of 
some  of  the  Menispermacese  have  likewise 
concentric  processes  of  parenchymatous  tis- 
sue. In  the  AViNTEREiE,  a section  of  the 
Magnoliaceae,  the  wood  is  wholly  composed 
(with  the  exception  of  the  meduliary  sheath) 
of  pitted  prosenchymatous  cells  resembling 
those  of  Araucaria  (PL  39.  fig.  5),  without 
any  ducts. 

In  certain  families  of  Dicotyledons  a re- 
markable appearance  arises  from  the  ar- 
rangement of  the  bimdles  in  several  circles, 
almost  as  in  the  Monocotyledons ; but  this 
results  in  a very  different  liind  of  structure, 
on  account  of  the  unlimited  gi’owth  of  the 
cambiimi  in  Dicotjdedons.  Examples  of 
this  kind  of  wood  occur  in  tlie  Chenopo- 
diacese,  Nyctaginaceae,  Piperacem,  &c.  In 
Pisoniu,  which  has  been  supposed  to  gi'ow 
in  the  same  way,  the  result  is  a solid  mass 
of  wood,  composed  of  prosenebjunatous  cells 
and  ducts,  with  isolated  peiqieudicular  cords 
of  parenchyma  (exactly  the  reverse  of  what 
occurs  in  the  Alonocotyledonous  stems. 
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The  woods  of  Phytocrme  and  Nepenthes 
may  he  furtlier  cited  as  oltering  remarkable 
pccidiarities. 

It  would  exceed  the  space  which  we  can 
allow  to  this  article  to  enter  into  a descrip- 
tion of  tlie  anomalous  Dicotyledonous  stems 
of  the  tropical  Hanes  or  cli}ubing  trees,  of 
the  families  Bu/noniacecB,  Menispermaceat, 
Malpiffhiacecp,  &c.,  the  irregulaiities  of  the 
wood  of  which  depend  upon  deviations 
from  the  normal  t}'|3e  aidsing  in  the  course 
of  the  growth  of  the  stems,  which,  from  the 
observations  of  Treviranus,  Criiger,  and 
others,  appear  to  be  mostly  regular  when 
quite  young.  Isolation  of  one  or  more  fibro- 
vascidar  bundles  from  the  central  cylinder 
of  wood,  producing  distinct  centres  of  de- 
velopment, is  the  most  common  cause  of 
irregularity. 

The  wood  of  Dicotyledons  must  be  exa- 
mined by  transverse  sections  and  pei-pendi- 
cular  sections  parallel  vuth  and  at  right 
angles  to  the  medullary  rays.  The  same 
applies  to  the  wood  of  (jj-mnospcnns.  The 
mode  of  cutting  these  sections  is  stated 
elsewhere. 

Sections  of  recent  woods  are  best  pre- 
served wet  in  chloride  of  calcium.  Fossil 
wood,  if  silicified,  is  cut  (in  similar  direc- 
tions) by  the  lapidary’s  wheel ; wood  in 
tlio  state  of  coal  in  like  manner,  or  in  the 
way  stated  under  Coal  (see  Puepahation, 
Fossil  wood,  and  Goal). 

Gi/?nnospcrins. — In  this  division  of  the 
Flowering  Plants  we  also  meet  vdth  two 
types  of  structure : 

Coniferce.  — Here  the  character  of  the 
wood  agrees  in  general  with  that  of  the 
typical  Dicotyledons,  with  certain  distinc-  , 
tions ; namel}',  although  the  medullary 
sheath  of  spiral  vessels  exists,  no  ducts  or 
vessels  occur  in  the  mass  of  wood  external 
to  this,  which  is  wholly  composed  of  pros- 
ench3'matous  cells,  with  bordered  pits,  in 
single  (PI.  39.  tig.  4)  (usually),  double,  or 
treble  (Araucaria)  rows  (PI.  39.  tig.  5)  ; in 
Taxus  accompanied  in  part  by  a spiral- 
fibrous  band  (PL  39.  fig.  4).  The  particulars 
of  these  forms  are  given  under  Conipeile. 
It  may  be  mentioned  that  the  ‘ woody  p.a- 
renchyma  ’ of  Dicotyledons  seems  to  be  re- 
presented here  by  the  cords  of  parenchy- 
matous cells  in  some  cases  traversing  the 
prosenchyma,  ultimately  tilled  with  resinous 
deposits  (“  cords  of  secretion  cells  ”)._ 

Cijcaclacece.  — The  earliest  condition  of 
the  stems  here  appeals  to  resemble  that  in 
Coniferre  ; but  no  annidar  rings  arc  formed. 


Concentric  layers  are  produced  at  inter- 
vals, however,  separated  by  parenchyma- 
tous lajms.  The  true  mode  of  origin  of 
these  does  not  appear  to  be  clearly  made 
out.  The  wood  is  composed  of  pitted  pros- 
enchymatous  cells  (PI.  39.  iig.  20),  wifliout 
vessels  or  ducts,  excepting  in  the  medullary 
sheath  of  spiral  vessels. 

For  further  details  on  the  markings  of 
the  ducts,  &c.,  see  Pitted  and  Spieal 

STRUCTURES. 

The  subject  of  the  development  of  the  wood 
of  stems  lias  been  more  discussed  perhaps 
tlian  any  other  point  in  structiual  botan3^ 
We  camiot  enter  upon  it  here,  beyond  the 
statement  that  the  key  to  its  comprehen- 
sion lies  in  the  thorough  appreciation  of 
Schleiden’s  characters  ot  the  Jibro-vascular 
bundles  in  the  different  classes,  and  of  the 
fact  that  the  cambium  region  exists  at  the 
growing  points  and  all  over  the  outer  sur- 
face of  the  wood  in  Dicotyledons ; in  a 
conical  mass  at  the  summit  alone,  of  Mo- 
nocot3dedous ; and  in  a still  more  limited 
region  at  the  summit  of  the  stems  of  the 
Flowerless  plants.  The  researches  of  Tr^cul 
have  furnished  the  completion  of  the  evi- 
dence against  the  doctrines  of  Gaudichaud 
and  others,  and  the  earlier  Hews  of  the  na- 
ture of  cambium  entertained  by  Mirbel. 

Bill.  Lindle3q  Introd.  to  Botany,  4th  ed. 
i.  p.  198;  Link,  Elem.  Phys.  Bot.  i.  p.  257, 
Ann.  des  Sc.  Nat.  2 S(5r.  v.  p.  29;  DeCandolle, 
Oryanoyraphic,  i.  p.  IGl ; Meyen,  lyianzen- 
phys.  i.  p.  331 ; Schleiden,  Grumh.  3rd  ed. 
i.  p.  253  (Princples,  p.  56),  Wieymann's 
Archil- , 1830.  i.  p.  220,  Beitr.  z.  Bot.  p.  29, 
Mem.  Acad.  St.  Petersb.  G ser.  iv.  (1842)  ; 
Treviranus,  Bot.  Zeit.  v.  p.  377  (1842),  Ann, 
Nat.  Hist.  2 ser.  i.  p.  124 ; Mohl,  Verm. 
Schrift.  passim-,  Miquel,  Linncca,  xvii.  p. 
465,  xviii.  p.  125,  Ann.  des  Sc.  Nat.  2 ser. 
xix.  p.  164,  3 s(5r.  v.  p.  11 ; Goeppert,  De 
Struct,  Conifer.  Vratislav.  1841,  Linncea, 
xvi.  p.  747,  'xvii.  p.  135,  Ann.  des  Sc.  Nat. 
2 s6v.  xviii.  pp.  1 & 317 ; Brongniart,  Vcytit. 
Fossiles,  Pails,  1828,  et  seq.,  Ann.  des  Sc. 
Nat.  1 ser.  xvi.  p.  589 ; Jussieu,  Ann.  des  Sc. 
Nat.  2 sH.  XV.  p.  234;  Decaisne,  ibid.  xii. 
p.  92,  3 s^r.  V.  p.  247 ; Hooker,  J.  D.,  Flor. 
Antarc.,  Ann.  des  Sc.  Nat.  3 ser.  v.  193 ; 
Gaudichaud,  Becherches  Anatom.,  ^-c.  Pails, 
and  Ann,  des  Sc.  Nat.  3 ser.  passim ; Mcne- 
ghini,  Bicerche  sidla  Struttura  Monoc.  ; 
Schacht,  Pflunzcnzellc,  p.  193,  Das  Baum, 
p.  94 ; Criiger,  Bot.  Zeit.  viii.  p.  99,  x.  p. 
465 ; Trecul,  Ann.  des  Sc.  Nat,  3 sdr.  xviii. 
xix.  XX.,  4 s^r.  i.  ii.  iii. ; Milde,  Beitr.  z. 
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Bot.  Ileidelb.  1850 ; Ilanstein,  Pringsheim’a 
Jdhrb.  f.  tciss.  Bot.  i.p.  282 ; Saiiio,  Liniuea, 
1858  ; Ilavtig,  Hot.  Zeitumj,  xvii. 

WOODSIA,  R.  Brown.— A genus  of  Cya- 
tliajous  Ferns,  represented  by  two  rare  indi- 
genous species.  The  indusia  are  of  an  open 


Fig.  809. 


VVoodsia  hypcrborea. 

A sorus  and  indusium  with  a hair>Uke  fringe. 
Magnified  50  diameters. 


cup-sliape,  and  bear  long  hairs  on  the  mar- 
gin (fig.  809). 

WOODWARDIA,  Smith.— A genus  of 
Asplenieae  (Polypodioid  Ferns).  Exotic. 


Woodwardia. 

A fertile  pinnule.  Magnified  5 diameters. 

WOOL  of  Animai.s.  See  IIaih  (p. 385). 
Tlio  fibres  of  wool  are  coloured  by  the  test- 
liquids  of  Millon  and  Schultze. 


WRAXGEIJA,  Ag.— A genus  of  Cera- 
miacero  (Floiideous  Algne),  di  tiering  from 
Griffithmi  chieflyinthe  scattered  tetraspores. 
TF.  nmltifida,  the  only  British  species,  has 
rose-red  feathery  fronds,  an  incli  nigh,  con- 
sisting of  a main  filament,  about  as  thick  as 
a bristle,  composed  of  a single  row  of  cells, 
beanng  long,  pinnatelj^-aiTanged,  patent 
branches,  mostly  branchmg  in  the  same  way 
again.  At  the  articulations  occur  two  oppo- 
site (or  more  rarely  a whorl  of)  pinnato- 
i multifid  or  sub-dichotomous  ramelli  1-12 
to  1-6"  long.  The  fructification  consists  of 
— 1.  favellce,  home  on  stallfs  at  the  joints, 
and  sim-ounded  by  a whorl  of  ramelli ; and 
2.  elliptical  tetraspores,  opposite,  secund 
or  tufted,  on  the  lower  part  of  the  ramelli. 
In  some  foreign  species  antheridia  have 
been  observed  in  similar  situations  to  the 
tetraspores. 

Bren.  Harvey,  Brit.  Mar.  Air/,  p.  169, 
j)l.  24  D ; Phi/c.  Brit.  pi.  27 ; Derbes  and 
holier,  Ann.  dcs  Sc.  Nat.  3 s^r.  xiv.  p.  273, 
pi.  35 ; Thuret,  ibid.  4 s<§r.  iii.  p.  38. 

X. 

XANTTHDIA.  — The  bodies  found  in 
flint,  and  thus  called,  are  sporangia  of  Des- 
midiacese  (PI.  19.  figs.  22-28).  They  have 
been  distributed  in  genera  and  species,  the 
description  of  the  cliaracters  of  which  would 
be  useless. 

It  is  a curious  circumstance  that  these 
sporangia  should  be  found  in  flint,  which  is 
supposed  to  be  of  marine  origin,  considering 
that  the  Desmidiacese  are  none  of  them 
marine. 

XANTIHDIUM,  Ehr. — A genus  of  Des- 
midiacete. 

Char.  Cells  single,  constricted  in  tlie 
middle  ; segments  compressed,  entire,  spi- 
nous, with  a circular,  usually  tuberculated 
projection  near  the  centre.  Spines  more 
than  two  to  each  segment. 

1.  X.  armatum  (PI.  10.  fig.  23 ; fig.  24, 
empty  cell,  showing  the  projections).  Seg- 
ments broadest  at  the  base ; ^ines  short, 
stout,  ti-i-  or  multi-fid.  Ijenglh  1-180". 

2.  (I’l.  10.  rig.  25).  Seg- 
ments ^^^th  from  four  to  six  paii-s  of  subidate 
marginal  spines ; central  projections  minute, 
conical,  and  not  beaded.  Common.  Length 
1-400". 

Four  other  Britisli  species. 

Binn.  Ralfs,  Brit.  Desmid.  p.  111. 

XANTHlOPYXrS,  Ehr.— A genus  of 
fossil  Diatomacere,  consolidated  with  I’vxi- 
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DICULA.  It  consisted  of  those  species  tlie 
margins  of  the  valves  of  which  are  fur- 
nished with  a dentate  membrane,  or  the 
surface  covered  ^^dth  sette  or  hau-like  pro- 
cesses. From  Bermuda. 

Brnn.  Ehrenberg,  Her.  d.  Berl.  Akad. 
1844.  p.  2G4 ; Kiitzing,  Sp.  Ah/,  p.  23. 

XENODOCIIUS,  Schlecht. — A genus  of 
Urediuei  (Coniomycetous  Fungi),  consisting 
of  black  tufts,  found  on  the  leaves  of  Pote- 
rium,  containing  microscopic,  short,  cuiwed, 
usually  shortly  stipitate  filaments,  attenuated 
at  each  end,  composed  of  a monilifomi  row 
of  (five  to  fifteen)  globose  cells  filled  with 
black  gi’anules. 

These  bodies  occur  associated  with  Uredo 
miniata,  of  which  X.  carhonarius  appears  to 
be  the  perfect  form.  Xenodochus  is  only 
distinguWed  from  PHRAGMiniusr  by  the 
gi'eater  number  of  joints  of  the  stylospores. 

Bibl.  Schlechtendahl,  Linncca,  i.  p.  237, 
pi.  3.  fig.  3 ; Fries,  Summa  Veg.  p.  605 ; 
IBerkeley,  Ann.  Nat.  Hist.  i.  p.  263. 

X Y L ARIA,  Schrank. — A genus  of  Sphae- 
riacei  (Ascomycetous  Fungi),  several  of 
which  are  common  on  rotten  wood,  stumps 
of  toees,  &c.  They  are  branched,  hornv  or 
fleshy  bodies,  with  often  clavate  lolies, 
whitish  and  mealy  when  young,  afterwards 
brown  or  black,  with  black,  homy,  im- 
mersed perithecia  all  over  the  branches,  or 
with  the  tips  baiven ; the  perithecia  have  a 
black  centre  composed  of  asci,  each  contain- 
ing eight  (usually  uniseptate)  spores. 

Bibl.  Berk.  Brit.  Flor.  ii.  pt.  2.  p.  234 
(Nos.  8 to  11)  ; Fries,  Summa  Veqet.  p. 
381. 

Y. 

A'EAST(-plant).  — This  well-lmown 
substance,  which  possesses  the  remarkable 
propert}'  of  resolving  sugar  in  solution  into 
alcohol  and  carbonic  acid,  consists  of  a mi- 
nute fungus,  or  rather  of  a particular  condi- 
tion of  development  of  a certain  frmgus.^ 

When  yeast  from  an  actively  fermenting 
liquid  is  examined  vvdth  the  microscope,  it  is 
seen  to  consist  of  mvu’iads  of  minute  cells  or 
vesicles,  of  about  1-3000  to  1-2400"  (PI.  20. 
fig.  23)  in  diameter,  containing  a nucleus 
and  some  gi-anules.  During  the  progress  pf 
the  fermentation,  these  cells  increase  in 
number,  by  budding,  until  either  the  sugar 
or  the  niti'ogenous  matter  of  the  fermenting 
liquid  is  exhausted,  when  the  ceUs,  especially 
those  nearest  the  surface,  become  elongated, 
remaining  connected  end  to  end,  until  they 


reacli  the  surface,  where  they  produce  their 
fr’uctifi  cation. 

The  growth  of  the  yeast-plant  has  been 
carefidly  studied  bj'^  several  ooservers.  Y'e 
may  describe  some  observations  of  om  own, 
which  confirm  those  of  Mitscherlich  and 
others.  Some  fresh  wort,  in  which  fermen- 
tation had  commenced,  was  obtained  from  a 
breweiy,  and  a drop  of  the  liquid,  containing 
yeast-globides,  placed  upon  a slide,  and  co- 
v'ered  with  a piece  of  thin  glass.  After  the 
removal  of  the  extraneous  liquid,  the  upper 
glass  plate  was  cemented  to  the  lower  one ; 
the  slide  was  then  placed  under  the  micro- 
scope, with  the  l-4th  object-glass  and  the 
micrometer  eyepiece,  in  such  a manner  that 
several  well-fonned  globides  were  visible ; 
and  these  were  dravm  on  ruled  paper. 

At  first  the  globides  or  cells  enlarged  until 
they  had  attained  a certain  size ; then  there 
elapsed  a short  interval,  during  which  no 
change  was  observable.  Next  there  took 
place  a projection  of  some  point  of  the  ceU- 
wall,  which  first  appeared  as  a little  point- 
like bud,  afterwards  becoming  larger  and 
larger,  until  at  last  a new  cell,  of  the  size  of 
the  parent-cell,  was  fonned.  Within  three 
lioiu-s,  a cell  was  so  far  developed  that  a 
new  one  was  formed  from  it,  and  thus  an 
independent  individual  perfectly  developed. 
The  rapiditj"  of  growth  probably  varies  with 
the  temperatm'e  and  the  nature  of  the 
process : in  twenty-foim  hours,  when  the 
thermometer  was  at  about  78°  in  the  day, 
sixteen  cells  were  developed  from  one ; after 
a time  the  gi’ovvrih  slackened ; finally  no  fur- 
ther increase  took  place,  undoubtedly  be- 
cause all  was  removed  from  the  liquid  which 
could  serve  for  their  growth.  Growing  glo- 
bules from  this  experiment  are  figiu-ed  in 
PI.  20.  fig.  23. 

By  the  observations  of  numerous  compe- 
tent investigators,  it  seems  certain  that  the 
fermentation  of  beer,  of  wine,  and  in  fact 
all  vinous  fermentation,  is  eftected  by  the 
growth  of  this  plant ; and  after  the  evidence 
brought  forwaj’d  in  the  articles  Fehsienta- 
TiON,  Toetjl.a,  and  Vinegar-plant,  there 
is  little  doubt  that  the  Vinegar-plant,  the 
Oiditim  lactis,  and  other  supposed  distinct 
plants  are  but  forms  of  the  Y’^east-plant. 
Fig.  24  (PI.  20)  exhibits  the  condition  of 
the  Y’’east-plant  on  the  surface  of  exhausted 
wort  of  malt,  before  the  Y'inegar-fuugus 
appears;  fig.  756, page  695,  the  lorula-iorm. 
at  the  margins  of  the  surface  of  liqiiids. 

We  cannot  clearly  make  out  any  difference 
between  the  ‘ top-yeast’  and  ‘bottom-yeast’ 
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(Ober-lwfe  and  Unter-hefe  tlie  Germans), 
beyond  the  dilierence  resulting  from  more 
or'  less  active  development;  when  the 
gi-owth  is  rapid  the  cells  are  more  spherical 
and  become  quickl_v  detached,  and  the  evo- 
lution of  gas  conies  up  more  to  the  surface. 
When  the  yeast  vegetates  quietly  at  the 
bottom  of  the  liquid,  its  cells  are  more 
elongated.  We  do  not  believe  the  yeast- 
cells  ever  burst  to  discharge  reproductive 
granules.  The  globular  form  is  Imown  by 
various  names,  as  Mycoclerma  cerevisice, 
Desm.,  which  agrees  with  Cryptococcus  glu- 
tinis,  Kiitz. ; the  globular  form  in  the 
Vinegar-plant  is  Kiitzing’s  Ulcina  aceti ; the 
filamentous  form  with  simple  moniliform 
fruit  (fig.  766)  is  Torula  cerccisice,  Turpin ; 
without  fruit,  species  of  Hygrocrocis  or  Lep- 
tomitiis;  the  final  foim  being  apparently 
Penicillium  glmicum. 

It  is  needless  to  repeat  here  the  details 
given  under  Fermentation  ; but  it  may 
be  added  that  Tiu-pin  imagined  that  yeast 
Avas  formed  by  metamorphosis  of  the  starch- 
granules  or  similar  bodies  of  vegetable  cells ; 
and  Schleiden  seems  to  believe  still  (what 
Kiitzing,  Reissek,  and  others  decidedly  as- 
sert) that  the  globidar  cells,  the  earliest 
condition  of  yeast,  quickly  appearing  in  all 
saccharine  vegetable  juices,  or  solutions 
containing  sugar  and  albuminous  matters, 
are  ‘autochthonous,’  or  rather  pseudo-organ- 
isms, formed  by  the  abuoimal  and  extra- 
ordinary development  of  organic  matters 
separated  from  their  natm’al  position,  and 
capable  of  advancing  only  to  a certain  degi’ee 
of  this  false  or  diseased  organization,  when 
they  perish.  These  idews  are  scarcely  worth 
notice  after  the  numerous  experiments  which 
liave  proved  that  no  such  pnsenomena  occiu 
when  the  geims  of  these  certainly  definitely 
organized  species  of  plants  are  carefully  ex- 
cluded. The  Yeast-plant  is  truly  most 
ubiquitous,  but  so  are  the  conditions  for  its 
growth,  while  its  reproductive  power  is  enor- 
mous, and  its  small  size  renders  it  liable  to 
be  scattered  by  imperceptible  movements  of 
tlie  air.  Aspergillm  glaucm  is  almost  as 
constant  in  its  favourite  nidus,  cheese; 
Mucor  muccdo  on  paste,  &c.  ; liotrytis  vul- 
garis on  dead  leaves  and  stems  in  damp 
places,  &c. : and  all  these  are  certainly  no 
seudo-mornhic  productions  ; and  if,  as  ive 
elieve  really  to  be  the  case,  yeast  is  but 
the  coiiidial  fonn  of  Penicillium  glaucum, 
there  has  been  no  lack  of  the  spores  of  the 
latter  in  the  air,  in  any  situation  where 
we  have  ever  exposed  vegetable  substances 


for  any  length  of  time  to  a damp  atmo- 
sphere. 

Bibl.  Tui’pin,  Mini,  de  Vlnstitid,  xvii. 
p.  93  (1840) ; Lowe,  Trans.  Edinh.  Bot. 
Society,  1867;  Bail,  Flora,  1867.  p.  417  ; 
Bei-keley,  Crypt.  Botany,  pp.  242,  299 ; 
Schleiden,  Grundzuye  der  Botanik,  3rd  ed. 
i.  u 236  {Principles,  p.  32) ; and  the  Bibl. 
of  Fermentation. 

YEW.  See  Taxes. 

Z. 

ZAMIA,  Lindl.  See  Cycadaceje. 

ZASMIDIUM,  Fr.  See  Antenn.vria. 

ZETES,  Koch. — ^A  genus  of  Arachnida, 
of  the  order  Acarina,  and  family  Oribatea. 
It  is  consolidated  with  Galumna. 

ZINC. — The  crystals  of  the  lactate,  as 
deposited  from  an  aqueous  solution,  are  re- 
presented in  PI.  7.  fig.  20  ; they  belong  to 
the  right-rhombic  prismatic  system. 

The  chloride  of  zinc  is  useful  as  a preser- 
vative of  animal  tissues.  (See  Presera^a- 
TiON,  p.  678). 

Clilonodide  of  zinc.  See  Schulze’s  Test, 
p.  613. 

Bibl.  That  of  Chemistry. 

ZONARIA,  Harvey  {Aglaozonia,  Zanard, 
Kiitz.). — A genus  of  Dictyotaceas  (Fucoid 
Algm),  of  Avhich  the  Briti.sh  species,  Z.  par- 
vula,  fomis  olive-green,  membranous,  fan- 
shaped fronds,  1"  or  more  in  diameter,  grow- 
ing over  stones  or  corallines,  to  which  it 
attaches  itself  by  whitish  fibres  on  the  lower 
surface.  It  is  scarcely  marked  with  con- 
centric lines  like  Padina.  The  fructification 
occurs  in  scattered  sori  on  both  surfaces, 
and  is  apparently  analogous  to  that  of  Pa- 
dina, but  requires  further  examination, 
since  Thuret  has  showm  that  the  true  Dicty- 
otacese  haA^e  pecidiar  reproducth'e  organs, 
spores,  tetraspores,  and  antheridia,  so  that 
they  stand  betv^een  the  Fucaceae  and  the 
Florideae. 

Bibl.  Hai’vey,  Brit.  Mar.  Alg.  p.  38, 
pi.  6 D ; Thuret,  Ann.  des  Sc.  Nat.  4 sdr. 
lii. jp.  25. 

ZOOGLQ5A,  Cohn.  See  Bacterium. 

ZOOPHYTES.  See  Polypi. 

ZOOSPORES. — The  name  given  to  the 
ciliated  active  gemmre  or  Gonidia  produced 
either  singl)'  or  more  frequently,  after 
segmentation,  in  numbers,  out  of  the  con- 
tents of  ordinary  or  speciiil  cells  of  the  Algae, 
Avithout  any  previous  process  of  fertilization. 
These  bodies  are  generally  discharged  from 
the  parent  cell  in  the  state  of  Primordial 
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Utricles,  ami  acquire  a cellulose  coat 
subsequently,  when  they  cease  to  move, 
and  settle  down  to  g^erminate  and  produce 
a stiTicture  resembling  the  parent,  in  some 
cases  (in  IIydhodictyon  normally,  in  many 
other  Confervoids  abnormally)  they  become 
encysted  within  the  parent-cell ; and  it  ap- 

Sears  most  probable  that  the  small  cysts  with 
ense  (and  often  spiiiulose)  coats,  such  as 
occur  in  Spirogyra  (PI.  5.  figs.  24,  25)  and 
other  genera  under  certain  circumstances, 
are  of  similar  origin.  In  the  Volvoclne.®, 
zoospore-like  bodies  form  the  permanently- 
active  individuals  of  the  families. 

True  zoospores  occur  pretty  generally 
throughout  the  Coufervoid  Algne  (•«dth  tlie 
exception  of  OsciUatoriacese,  Nostochaceie, 
and  perhaps  Diatomacece),  and  are  described 
under  the  heads  of  tlie  families  or  genera. 
A brief  review  may  be  permitted  here.  The 
largest  form  is  that  produced  in  the  apices 
of  the  filaments  of  Vaucheria  (fig.  79(5)  ; 
it  is  ciliated  all  over,  and  veiy  unlike  that 
of  any  other  genus.  In  CEdogoniimi  (PI.  5. 
fig.  7 c,  & fig.  81 1)  the  zoospores  are  formed 
out  of  the  whole  contents  of  a cell,  and  have 
a crovTi  of  cilia  around  the  transparent 
‘bealf.’  In  other  Conferv'aceje,  as  Clado- 
pliora  (PI.  5.  fig.  1.3  c,  <7),  Conferva  (PI.  6. 
figs.  10  b,  11  c) ; in  Chietophoracese,  as  in 
Chcetoplwra  (PI.  5.  fig.  9),  Draparnaldia 
(fig.  180,  page  238),  Stigeoclonium  (PI.  5. 
fig.  5 c c)  ; in  Ulvacea;,  Ulva  (PI.  5.  figs.  2 b, 
3 c,  d),  Enle^'omorpba  (PI.  6.  fig.  4 V) ; in 
Protococcus  (PI.  3.  fig.  2 b),  in  Achlya,  in 
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Desmidiaceie  (PI.  G.  fig.  11),  &c.,  as  in  all 
other  cases,  they  are  formed  either  singly 
from  the  entire  contents,  or  in  small  or  lai^e 
number  by  the  segmentation  of  the  entire 
contents,  and  mostly  break  out  in  various 
ways,  as  pwifonu  bodies  with  two  or  four 
cilfa  on  the  transpai-ent  beak,  moving 
actively  for  a time,  and  then  germinating  to 


produce  new  plants.  They  appear  usually 
to  be  surrounded  at  the  moment  of  discharge 
by  a delicate  common  sac,  composed  of 
cellulose,  which  expands  and  quickly  dis- 
appears, apparently  by  solution,  setting  them 
free ; in  Pediastrum,  however,  this  enve- 
lope appears  to  be  pennanent  and  to  hold  the 
gonidia  together  in  the  characteristic  group 
or  family  (PL  6.  fig.  11).  In  IIydrodic- 
TYON,  as  described  under  that  article,  their 
history  is  difterent,  though  the  earlier  con- 
ditions are  analogous.  It  has  been  found 
that  zoospores  of  two  very  different  sizes 
are  produced  in  many  Confervoids ; these 
are  called  macrogonidia  and  microgomdia  by 
A.  Braun  (see  Hydrodictyon)  ; and  a dif- 
ferent function  is  supposed  to  be  exercised 
by  the  latter  by  some  authors,  who  believe 
they  are  fertihzing  bodies  (like  Sperma- 
TOZOBDS). 

Zoospores  exist  in  a large  proportion  of  the 
Algse  usually  included  under  the  FucoroEiE, 
but  which  P huret  separates  under  the  name 
of  PhteosporEB,  including  all  the  families 
except  the  Fucace.®,  Dictyotace^  and 
Tilopterideie,  which  are  (for  the  present  ?) 
distinguished  by  possessing  antheridia  and 
spores  proper.  The  Phceosporous  families 
bear  organs  called  Sporanges  (usually  dp- 
scribed  in  Algological  works  as  “ spores  ”), 
from  which  are  discharged  zoospores,  agreeing 
in  all  essential  respects  with  those  of  the 
Confervoids,  except  that  the  two  cilia  are 
often  arranged  fore  and  aft,  instead  of  being 
both  in  front.  Examples  of  these,  are  de- 
scribed under  Ectocarpus,  Myrionema, 
CUTLERIA,  LaMLNAHIA,  &C. 

It  remains  to  direct  attention  to  the  di- 
stinction between  Zoospores  and  Sper- 
MATOZOiDS,  which  are  sometimes  confused 
together.  This  confusion  is  rendered  more 
imminent  by  the  manner  in  which  the/orwas 
pass  one  into  another.  The  essential  charac- 
ter of  a zoospore  is,  that  when  separated  from 
the  parent,  it  becomes  encysted  and  at  once 
developed  into  a new  individual  resembling 
the  parent.  An  exception  to  this  ocem’s  in 
someof  the  zoospores  of  (Edogonium,  which, 
as  the  androspores,  produce  special  struc- 
tures in  which  are  developed  spennatozoids. 

Sperraatozoids  are  transitory  structm-es  ; 
when  discharged  from  the  parent-cell,  they 
either  make  their  way  to  a germ-cell  of  a 
spore,  fertilize  it  and  disappear ; or  if  de- 
baiTed  fi’om  this,  at  once  perisli,  without 
gennination.  i\s  stated  under  Spermato- 
zoiDS,  these  bodies  vaiy  much  in  form.  In 
tlie  higher  Cryptogamia  they  ai-e  spiral  fila- 
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inonts  (PI.  32.  fi^.  31-4).  lu  the  Fiicaeero 
tliey  are  minute  globular  bodies  with  two 
cilia  (fore  and  aft)  closely  resembling  some 
zoospores ; in  the  Florideie  they  appear  to 
be  globules  without  cilia;  and  those  recently 
described  as  existing  in  Vauchebia,  among 
the  Confervoids,  are  also  biciliated  globules 
with  the  cilia  fore  and  aft,  while  those  in 
SPH.EROPLEiE  resemble  the  microgonidia  of 
this  family,  ha\ang  their  pair  of  cilia  on  the 
beak ; in  '(Edogonium  tliey  resemble  the 
zoospores,  but  are  smaller.  The  latter  ob- 
servation is  in  favour  of  the  microgonidia  of 
ligdrodicii/on,  &c.  being  spennatozoids. 

Bibl..  Thuret,  Aim.  des  Sc.  Nat.  3 s6r. 
xiv.  p.  214,  xvi.  p.  5,  4 sdr.  ii.  p.  197,  iii. 
p.  6;  A.  Braun,  Verjiingung,  <§-c.,  Mag  Soc. 
Vol  1853,  and  imder  the  articles  above-cited. 

ZOOTILVMNIUM,  Bory. — ^A  genus  of 
Infusoiia,  of  the  family  Yorticellina. 

Char.  Those  of  Carchesi'iim,  the  stalked 
bodies  being  of  two  different  kinds. 

According  to  Stein,  the  remarks  made 
under  Opebculabia,  in  regard  to  the  two 
kinds  of  bodies,  apply  equally  here,  so  that 
the  genus  is  untenable. 

blhrenberg  describes  two  species,  Stein 
adds  two  more. 

Z.  arbuscula  (PL  25.  fig.  22).  Branches 
of  polj'pidoni  racemose-umbellate,  bodies 
white,  stalks  very  thick.  Aquatic ; length 
ofpolypidom,  1-4";  of  bodies,  1-430". 

Bibl.  Ehrenberg,  Inf  us.  p.  288;  Stein, 
Infos,  passim. 

ZOSTEB.A,  L. — A genus  of  Monocotyle- 
donous  Flowering  Plants  (Nat.  Ord.  Zostera- 
cete),  growing  in  sea-water;  remarkable  for 
the  Pollen,  of  which  the  grains  are  repre- 
sented by  tubular  filaments  destitute  of  an 
outer  coat  and  exhibiting  Eotation  when 
fresh. 

Z Y GNEMA,  Agardh,  in  part  (Tgndaridea, 
Bory,  Hassall). — A genus  of  Zymiemacese 
(Confervoid  Algre),  consisting  of  filamentous 
plants,  ivith  the  green  contents  of  the  cells 
arranged  in  twin,  stellate  or  lobed  masses  in 
each  ]oint  (fig.  137,  page  181).  This  stellate 
appearance  arises  from  the  presence  of  radi- 
ating threads,  like  those  from  the  nucleus 
of  Spibogyba  ; hence  it  cannot  be  well  ob- 
ser\-ed  in  dried  specimens.  Cell-division 
with  previous  division  of  the  stellate  masses 
may  be  well  studied  in  this  genus.  Kiitzing 
separates  from  this  genus  all  the  forms  in 
which  the  spore  is  formed  in  the  cross  branch 
produced  in  conjugation,  associating  them 
with  Zggogoniu'm.  We  prefer  to  follow 
llassall’s'  distribution  of  tne  forms,  seeing 


that  Zggogonium  ericctorum  is  a plant  of  very 
different  appearance.  If  the  said  character 
is  constant,  this  genus  might  be  divided  into 
two. 

Spores  in  one  of  the  parent-cells. 

1.  Z.  cruciata  (fig.  137,  p.  181).  Fila- 
ments 1-600"  in  diameter;  joints  equal  or 
twice  as  long ; spores  globose  (Hassall,  1.  c. 
infra,  pi.  38.  fi^.  1 ; Kiitz.  1.  c.  infra,  v.  pi.  17. 
fio-.  4).  Z.  Dillwynii  and  stellina  of  Kiitzing 
appear  to  be  only  smaller  states  of  this ; as 
also  Tynd.  lutescens,  Hassall,  and  T.  anomala, 
Ralfs. 

2.  Z.  stagnalis.  Filaments  1-2640"  in 
diameter,  joints  three  or  four  times  as  long ; 
spores  globose  or  oblong  (Hassall,  1.  c. 
pi.  38.  figs.  9,  10).  Tynd.  ovalis,  Hass.,  is 
pehaps  a larger  form  of  this. 

3.  Z.  insignis.  Filaments  _ 1-1800  to 
1-1560"  in  diameter,  joints  twice  as  long; 
spores  globose  (Hass.  1.  c.  pi.  38.  figs.  6,  7 ; 
Kiitz.  1.  c.  V.  pi.  17.  fig.  1). 

4.  Z.  hicornis.  Filaments  1-440  to  1-200" 
in  diameter,  joints  twice  as  long ; spores 
globose  (Hass.  1.  c.  pi.  38.  fig.  5 ; Kiitz.  1.  c. 
V.  pi.  16.  fig.  3). 

Spores  in  the  cross  branches. 

6.  Z.  immersa.  Filaments  1-1200"  in 
diameter,  joints  about  half  as  long  again  ; 
transverse  processes  very  thick,  filled  bv  the 
large  and  globose  spore  ( Hass.  1.  c.  pi.  39. 
fig.  3 ; Kiitz.  1.  c.  v.  pi.  12,  fig.  5). 

6.  Z.  conspicua.  Filaments  1-1440  to 
1-1080"  in  diameter,  joints  equal  or  twice  as 
long;  transverse  processes  long,  ventricose 
in  the  middle,  where  they  enclose  the  ovate- 
globose  spore  (Hass.  1.  c.  pi.  39.  figs.  1,  2 ; 
Kiitz.  1.  c.  V.  pi.  12.  fig.  2). 

7.  Z.  decossata.  Filaments  1-1440"  in 
diameter,  joints  three  times  (more  rarely 
five  times)  as  long;  transverse  processes 
short  and  filled  by  the  globose  spore  (Hass. 
1.  c.  pi.  39.  fig.  6 ;’ Kiitz.  1.  c.  v.  pi.  11.  fig.  4). 

8.  Z.  Ralfsii.  Filaments  1-1920  to  1-1440" 
in  diameter,  joints  three  or  four  times  as 
long;  transveme  processes  very  much  dilated 
in  the  middle,  containing  an  elliptical  ^ore, 
■^^^th  the  long  axis  at  right  angles  (Hass. 
l.c.  pi.  39.  figs.  4,  5;  Kiitz.  l.c.  v.  pi.  11. 
fig.  2). 

9.  Z.  pectinata.  Filaments  1-060"  in 
diameter,  joints  equal  or  a little  shorter; 
cell-contents  tran.sversely  bipartite,  mon> 
frequently  radiato-dentato,  pectinate,  dull 
green  (Kiitz.  /.  c.  v.  pi.  14.  fig.  4;  Eng.  Mot. 
pi.  1611 P).  Possibly  this  is  only  a state  of 
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Z.  cruciata  with  the  spores  in  the  transverse 
processes ; if  so,  the  subdivision  above  indi- 
cated cannot  stand. 

Probably  other  species  exist  in  Britain ; 
hut  we  cannot  satisfactorily  ascertain  them. 

Bibl.  Hassall,  Br.  Fi\  Alga,  p.  160, 
pis.  38,  39  {Txjndarided)-,  Kiitzing  {Zygnema 
and  Zygogonium,  in  part).  Tab.  Phyc.  v. 
pis.  11-17,  Spec.  Alq.  pp.  444,  445. 

ZYGNEMACEJi:  (pi.  6. figs.  16-28).— A 
family  of  Confeiwoid  Algse,  consisting  of 
plants  composed  of  ai’ticulated  cylindiical 
filaments,  the  cells  of  which  often  have  the 
green  contents  arranged  in  elegant  patterns. 
The  principal  mode  of  reproduction,  whence 
the  ramily  takes  its  name,  is  by  Conjuga- 
tion, followed  by  a mixture  of  the  entire 
contents  of  the  united  cells,  and  their  con- 
version into  a spore.  Other  phsenomena 
occur  in  some  instances,  such  as  the  produc- 
tion of  ciliated  zoospores,  and  small  spore- 
like bodies  with  a dense  spinulose  coat 
{asteridia) ; but  these  appearances  are  not  yet 
thoroughly  imderstood  (see  SpmoGYHA  and 
Mougeotia). 

Synopsis  of  British  Genera. 

1.  Spirogyra.  Filaments  simple,  with 
the  green  contents  arranged  in  one  or  more 
spiral  bands  upon  the  cell-wall.  Conjuga- 
tion nonnally  by  transverse  tubular  pro- 
cesses ; spores  formed  in  one  of  the  parent- 
cells  (or  occasionally  in  both). 

2.  Zygnema.  Filaments  simple,  with  the 
green  contents  aivanged  in  two  globular  or 
stellate  masses  in  each  cell.  Conjugation 
by  transverse  processes;  spores  fonned  in  one 
of  the  parent-cells,  or  in  the  cross  branch. 

3.  Zygogonium.  Filaments  simple,  or 
slightly  branched,  with  the  contents  diffused 
or  aiTfinged  in  two  transverse  bands.  Con- 
jugation by  ti’ansverse  processes;  spores 
globose,  fonned  in  the  cross  branches,  or  in 
blind  lateral  pouches  without  conjugation. 

4.  Mesocaipus.  Filaments  simple,  with 
the  contents  diffused.  Conjugation  by 
transverse  processes,  from  which  the  fila- 
ments become  recuiwed;  spores  in  the 
dilated  cross  branches. 

6.  Staurocaipus.  Filaments  simple,  with 
the  contents  diffused  (or  rarely  in  monili- 
form  lines).  Conjugation  by  transverse 
processes,  from  which  the  filaments  become 
recuiwed;  spores  (or  sporanges)  square  or 
cruciate,  in  the  dilated  cross  branches. 

6.  Mougeotia.  Filaments  simple,  soon 
bent  at  intervals,  contents  mostly  diffused, 
sometimes  in  several  serpentine  lines.  Con- 


jugation by  the  inosculation  of  the  filaments 
at  the  convexity  of  the  angles ; spores  not 
satisfactorily  Imoivn. 

Thicaitesta,  Montagne,  resembles  Zyg- 
nema in  its  stellate  cell-contents;  but  the 
spore  (?)  formed  in  one  of  the  parent-cells 
divides  into  four  portions  (perhaps  not  di- 
stinct from  Zygnema). 

A.  Braun  has  lately  described  two  new 
genera,  idz.  Crater osper mum,  nearly  resem- 
bling Staiirocarpus  and  Mougeotia,  but  with 
the  spore  and  the  short  tube  in  which  it  is 
contained  subconstricted  in  the  middle. 

Pleurocarpus.  Simple  filaments,  with 
diffused  contents,  the  conjugation  taking 
place  between  adjacent  cells  of  the  same 
filaments,  by  means  of  a short  arcuate  tube ; 
spore  globose,  in  the  tube. 

Rhynconema,  Kiitzing,  has  spiral  cell- 
contents  like  Spi7-ogyra,out  conjugates  like 
Pleurocarpus,  by  an  arched  tube  connecting 
ad]  acent  cells  of  the  same  tube. 

Bibl.  Kiitzing,  Spec.  Alg.,  Tahtdee  Phy- 
colog. ; A.  Braun,  Alg.  Unicell.  p.  60. 

See  also  the  genera. 

ZYGOCEROS,  Ehi-.— Agenus  of  Biato- 
macese.  Detached  fr’ustules  of Biddulphia. 

Bibl.  Ehrenberg,  Abhandl.  d.  Beii.  Akad. 
1839.  p.  131 ; Kiitzing,  Bacill.  p.  138,  and 
Sp.  Alg.  p.  139. 

ZY^ODESMUS,  Corda.  — A genus  of 
Sepedoniei  (Hyphomycetous  Fungi).  Z. 
fuscus  occurs  upon  bark  of  fallen  branches. 
Mr.  Berkeley  thinks  it  possibly  maybe  a fomi 
of  some  Thelephoroid  Fungus.  Itlr.  Cmrey 
has  shovm  that  Corda’s  figiu'e  (fig.  812)  is 


Fig.  812. 


Zygodcsmus  fuscus. 
Magnified  400  diameters. 


not  completely  acem-ate,  since  he  finds  the 
points  at  the  apex  of  the  fertile  pedicels 
each  crowned  by  a spore ; and  the  normal 
number  of  sterigmata  is  probably  four,  so 
that  the  structure  would  resemble  a basi- 
dium  of  Hymenomycetes. 

Bibl.  Berk.  Crypt.  Bot.  p.  298 ; CuiTey, 
Micr.  Journal,  v.  p.  126. 

ZY^GODON,  Hook,  and  Taylor. — A genus 
i of  Orthotrichaceous  Mosses,  deriving  its 
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name  from  the  yoking;  of  the  teeth  in  pairs ; 
tlie  species  oi'e  mostly  found  in  moimtainous 
disti'icts  and  rarely  in  fruit. 

ZYGOGONIUM,  Kiitz. — A genus  of 
Zygnemaceffi  (Confervoid  Algre),  consisting 
of  filamentous  plants,  gi-owing  on  damp 
ground  or  in  water,  gi-een  or  yellowish  when 
fresh,  purple  or  brownish  when  dry. 
Kiitzing  includes  here  all  Hassall’s  species 
of  Tyndaride.a  (Zygnema)  which  produce 
the  spore  in  the  cross  branch. 

Z.  ericetorum,  Kiitz.  Filaments  1-2160 
to  1-1440"  in  diameter,  joints  as  long  or  half 
as  long  again ; cylindiical  or  torulose  (fila- 
ments sometimes  slightly  branched).  Con- 
jugation rare,  apparently  mostly  ‘chain-like,’ 
from  one  cell  to  the  next  in  the  same  fila- 
ment. Contents  green  when  growing  in 


] 

water,  purple  when  growing  on  wet  heaths 
(Hass.  pi.  41;  Greville,  Sc.  Crypt.  FI.  pi.  201. 
fig.  1).  Coyiferm  ericetorum,  DiUw. 

See  Zygnema. 

Bibl.  Hassall,  1.  c. ; Greville,  1.  c. ; Kiit- 
zing,  Sp.  Aly.  p.  445,  Tab.  Phyc.  v.  pi.  10, 
&c. ; Eng.  Bot.  pi.  1653. 

ZY^GOSELMIS,  Duj.— A genus  of  Infu- 
soria, of  the  family  Euglenia. 

Char.  Form  variable ; movement  effected 
by  two  similar  flagellifomi  filaments,  inces- 
santly in  action. 

Z.  nebulosa  (PI.  25.  fig.  23).  Body  colour- 
less, sometimes  globidar,  at  others  variousl}' 
expanded  so  as  to  become  pjriform  or  top- 
shaped, tiu'bid  from  the  presence  of  nume- 
rous granules.  Aquatic ; length  1-1 100". 

Bibl.  Dujardin,  Infm.  p.  369. 


The  following  articles  have  been  accidentally  omitted  to  be  inserted  in  their  proper 
places : — 


ENALLOSTEGIA. — An  order  of  Eoramini- 

fera. 

Cha/r.  Chambers  alternate  m two  or  three 
rows,  not  spiral. 

Fain.  I.  PoLYMOBPHiNiD^.  Sides  of  the 

shell  dissimilar,  and  unsymmetrical. 

* Chambers  alternate  on  three  faces. 

Gen.  1.  Dimorpldna.  Chambers  at  first 
on  three  faces,  afterwards  in  a straight 
line. 

2.  Chdtulina.  Chambers  on  three  faces 
at  aU  ages. 

**  Chambers  alternate  on  two  faces. 

3.  Polymorphina  (PI.  42.  fig.  27).  Orifice 
round,  terminal. 

4.  Virgulina.  Orifice  latero  - terminal, 
comma-shaped. 

Earn.  II.  Textulakid.e.  Sides  of  shell 

alike,  the  parts  symmetrical. 

* Chambers  at  first  alternate,  subsequently 
rectilinear. 

5.  Bigenerina  (PI.  42.  fig.  12).  Orifice 
central. 

6.  Oemmulina.  Orifice  lateral. 

**  Chambers  alternate  at  all  ages. 
t Orifice  single. 

7.  Textularia  (PI.  18.  fig.  34).  Orifice 
transverse,  on  the  inner  side  of  the 
chambers. 

8.  Vulmdina  (PI.  18.  fig.  39).  Orifice 
longitudinal,  on  the  middle  of  the  ehnm- 
bers. 


9.  Bolivina.  Orifice  longitudinal,  on  the 
side  of  the  chambers. 

10.  Sagrina.  Orifice  round,  on  the  upper 
part  of  the  chambers,  at  the  end  of  a 
prolongation. 

ft  Orifices  mmerous. 

11.  Cuneolina. 

EKTOMOSTEGIA. — An  order  of  Foramini- 
fera. 

Char.  Chambers  in  two  rows,  alternate, 
coded  into  a spiral. 

Fam.  I.  Astekigeeinidje.  Sides  of  the 
shed  dissimdar,  the  alternation  of  the 
chambers  on  the  two  sides  being  different. 

* Spire  oblique,  apparent  on  one  side  only. 
Gen.  1.  Bobertina.  Shell  tumculate. 

2.  Asterigerina  (PI.  42.  fig.  11).  Shell 
depressed. 

**  Spire  alike  on  both  sides. 

3.  Amphistegina  (PI.  42.  fig.  7).  Cham- 
bers divided  longitudinally. 

4.  Beterostegina.  Chambers  divided 
transversely. 

Fam.  II.  Cassidulinidae.  Sides  alike,  the 
alternation  of  the  ehambers  being  alike  on 
the  two  sides. 

5.  Cassidulina  (PI.  42.  fig.  16). 

SEEIALARIA.  See  Vesiculariab.e  ; and 
add,  S.  lendigera,  the  only  British  specie.s,  is 
not  uneommou  on  Fuci,  near  low-water  mark. 


EREATA. 


Pago  20,  col. 

— 24,  — 

— 78,  - 

— 109,  — 

— 193,  — 

— 211,  - 
- 211,  - 

— 215,  — 

— 216,  — 

— 240,  — 

— 344,  — 

— 396,  — 

— 417,  — 

— 500,  — 

— 529,  — 

— 635,  — 

— 664,  — 

— 675,  — 


1,  line  13  from  top,jfi3r  tooth  read  orifice. 

2,  — 6 from  bottom,  deJe  PI.  36.  fig.  20. 

2,  — 7 from  top, /or  not  resolvable  read  in  some  resolvable,  in  others  not,  &c. 

2,  last  line,  for  Fhistra  read  Cellularia. 

1,  last  line,/br  Pcdicillinidee  read  PediceUinidee. 

2,  line  7 from  io\>,  for  fig.  19  read  fig.  33. 

2,  — 8 from  top,  for  hadensis  read  badenensis. 

2,  — 26  fr’om  bottom,  ybr  PI.  34.  fig.  15  read  PI.  44.  fig.  22. 

2,  — 23  from  bottom, _/or  Laurent  read  Lamouroux. 

1,  — 29  from  bottom,  for  IScliinohotrys  read  JSchinohotryum. 

2,  — 5 fi-om  bottom, /or  Stictis  read  Stictei. 

2,  — 20  from  top. /or  Schtjltze’s  iiqtjid  read  Schulze’s  Test. 

1,  — 1 and  2 from  tojr,  for  described  under  that  bead  read  described  under 

Vasculak  bundles. 

2,  — 16  from  top,  after  Pseudoscobpiones  add  (Aeachnida,  ord.  5 ; p.  62). 

1,  — 19  from  top,  after  Potato-fungus  add  {Botrytis  infestans,  p.  105). 

2,  — 23  from  top,  iov  punctata  rend,  punctalis. 

1,  — 13  from  top  (name  of  figures), /or  Sticta  versicolor  read  Stictis  versicolor. 

1,  line  12  from  bottom, /or  viltte  opposite  read  vittas  two,  opposite. 


DIRECTIONS  TO  BINDER. 

r 

For  the  convenience  of  those  who  may  wish  to  have  the  Plates  bound  as  a separate  Yolume, 
two  Titles  have  been  printed  ; in  which  case  the  Frontispiece  sliould  face  the  description  of  Plate  I. 
in  the  Second  Volume. 

The  Introduction  (pages  ix  et  seq)  may  precede  the  Plates  in  the  second  volume. 
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